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and the objections which have been raised against it, 
and with the biological -significance of mimicry in the 
‘animal kingdom and its relation to other forms of 
protective adaptation to the environment.- i 
`- MIMICRY, IN BUTTERFLIES AND MOTHS. The vast display of facts and details upon all points 
. Researches on Mimicry on the Basis of a Natural | prepares a reader to believe that the speculative part 
Classification of the Papiljonida. Patt ii. Researches | of the work will be marked by extreme caution, and 

on Mimicry. By the lateP + Erich H aase, Director of guarded by the most scrupulous regard for all available 

the. Royal Siamese Museum in Bangkok. Translated evidence. When, however, the author does begin to 

1 by C°M. Child, Ph.D. Pp. 154 and 8 coloured plates. speculate, he shakes off all restraint, and indeed in 


(Stuttgart : Emin Nagele. London: Bäillière, Tindall, | ™ost cases all prudence, and makes the rashest sugges- 
and Cox, 1896.) e tions as calmly as if they were well supported: Good 


examples of this are to be found in most of his confident 
‚Statements as regards the past history of the warning 
and mimetic groups in the Neotropical region (pp. 
116-119); in the calm assertion that the variations 
which have been developed into mimicry were due to 
“an unfavourable condition of the species, which would 
cause variations among the females”; in the conclusion, 
for which the most inadequate evidence is offered, that 
“ the development of the Neotropinæe has reached and’ 
passed its maximum” (p. 118). We do not often meet 
with this combination of rash speculation with a almost 
tedious collection’ and heaping together of fact% in 
English works, perhaps because we are less patient in 
the latter, rather than more cautious in the former. 

One very irritating feature of the work is the positive 
statement of conclusions without any recognition or dis- 
cussion of the obvious difficulties. which they encounter. 
Thus Haase’s contention that what he calls the Afelineg 

*type of colouring— 


© THURSDAY, NOVEMBER 4, 1897. 
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T is, ain some gespects, a matter for regret that this 
—> 4 important ‘and: painstaking work has ‘appeared. 
Ti treaément falls far short of the pretensions of the 
“author; and is marred by numerous grave imperfections ; 
f and yet the plan is so comprehensive, and the amount of 
valuable detail so great that the appearance of a better 
work will probably be long delayed. The detail which 
°. forms*the real merit of the work is piled together in a 
most inartistic manner, so that every reader, except the 
serious and determined student of the subject, cannot 
fail to be’ repelled, and even to the latter the task will be 
most tedious. And yet there is no subject which is 
capable of being made-more interesting and attractive 
—alike to the beginner and the, advanced student—than 
mimicry. 6 
The volume deals with mimicry wherever it is found in 
organic life, beginniseg with a brief mention of it among 
flowering plants, and then giving a short account of its 
occurrence ' in Arachnida, Orthoptera, Hemiptera, , 
Hymenoptera, Neuroptera, and Coleoptera. I¢ is then | “may be regarded as a characteristic expression $f phe 


treated at great length and’ detail in the Lepidoptera, tle | special, purely physical and chemical influences of the 


subject being divided’on a geogeaphical basis into the N eatropie nee? a type or colouring originally black % 
models and mimetic forms of (1) the Indo-Australian, ane wee “ . 


(2) the African, (3) the Nearctic, and (4) the Neotropifal is opposed by the want of evidence that effects so pro- ° 
regions. The mimicry of Coleoptera and Hymenpptera | duced are, hereditary—a difficulty which, at least, merits 

by Lepidoptera is next brieflyeconsidered ; then follows | consideration. Very similar, and even more annoying, 

a short, account of mimicry in Diptera, Mollusca, Ba- | are the confident statements ‘which are upset by other 
trachia, and Reptilia.(of the four above-named regions), | statements in a different fart of the work. Thus, on , 
Birds and Mammals.. The memoir concludes with an | p. 138 we are told in spaced type that “in ‘all species ° 
important general section, dealing in various sub-sections | which are mjnietic'in both’sexes fhe female reseinblgs the 


wih the history and origin of mimicry in Lepifloptera, | modgl more closely thah'does the male” ; while in otlter 
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parts the author admits the existeace of large groups 


. frequengly gtated dictum, that, mimicry begins with the 
female, is controverted by the subsequent admission that 
he ‘is unable to offer any siifficient proofs of it in some 
ef*the most important grotips. i 
e The author has the most extraordinarily exaggerated 
notions of the importance of his own contributions to the 
subject, and he frequently speaks as if he were one of its 
pianeers, and, with cool assurance, ranges hinfs€lf beside. 
Bates and Walldce, or more frequently himself claims, 
the credit for work which they had long before accom- 
plished. Thus, on p. 93 he speaks of i 


. 
“the fact which I have so firmly established, viz. chat 
all mimetic modifications appear first in the. female, thts 
sex being so much more important than the male for the 
preservation of the species.” 


In the first place, this principle is by no means firmly 
established as of universal occurrence ; in the second, all 
that is really true in the statement was brought forward 
long ago by Wallace. Again, on p. 100‘he states with 
all the insistence of spaced type : 


“Through my observations in Siam I have arrived at 
the general conclusion that those larve which conceal 
themselves most Carefully or show the most perfect 
protective adaptation are probably those most sought 
by their enemies on account of their especial edible 
, qualities.” i 
By this unjustifiable or, accepting the most favourable 
interpretation, ignorant claim to a principle enunciated 
many years ago by Wallace, Haase puts in a most un- 
favourable light the really useful work which he has done 
in the comparatively humble position of a supporter of a 
well-established and thoroughly accepted conclusion. 

Again, on p. 123 he,calmly appropriates a principle 
which we owe to Bates : . 


“Thus, we find in these cases also a confirmation of 
our principle that it is always the rarer immune species 
which mimics the more common form in order’ to escape 
pursuit in its swarms.” ae 

The examples quoted above sink, however, into insig- 
nificance beside the passage which opens: the section 
“Objections to the Theory of Mimicry” on p. 123: 
“ The attacks on the hypothesis held by Bates, Wallace 
and myself, viz. that-thimicry is the result of natural 
selection, &c.” Having gone so far, Haase was no 
doubt astonished at his own self-effacement in thus 
placing his name after the distinguished naturalists to 
whom we are really indebted for something more than a 
patient accumulation of facts. Others will, however, feel: 
that i@is a piece of sheer impudence for Haase thus to 
range his name beside the. pioneers of the subject to 


“the exclusion of their true, compeers Fritz Müller and 


Roland Trimey, wo, ws e 

For a keen naturalist possessing @ wide acquaintarfte 
with insect form and insect life, Haase shows a strange 
want of grasp of the*well-known principles whith operate 
among living beings in “the natural state. Thus he 
continually speaks as if the protective qualities which 
accompany a warning appearance confer absolute im- 
munity—fan immunity as complete for the larva against 
the attacks of parasites as for tle imago against insect- 
eating enemies. The term “immunity” ought nbt to 
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Pe used at all with regard to these forms, unless. 
véry carefully qualified. Such a heading as that on 
p. 96, “Origin of Mimicry between Non-immune and 
Immune Lepidoptera,” is liable te convey a very false 
impression of the facts of nature. We may ‘eél con- 
fident that the avergge ratib of extinction to survival is* 
the same in both groups—that a pair of the so-called 
immune species, in spife of all their numerous progenys 
are upon the gverage sugceeded by a'pair only. The 
warning célours and the, qualities they imply do indeed 
secure a ‘high degree of jmmynity from the attacks of 
certain enemies, especially quring certain stages, but 
other enemies have acquired the hardihood necessary to - 
make use of the abundant and easily captured prey. So 

far from accepting Haase’s dictum (p. 97) that 

‘it is certain that the early stages of iħmune butterflies 
suffer in general less from parasites than those of other 
Lepidoptera,” bel fai oo ite 
we may feel. confident that the reverse is the truth, 
Haase brings before us.an unworkable theory according 
to which the species with warning colours must «ontinue 
to increase in numbers, indefinitely from generation to 
generation. No doubt at the very origin of this special 
means of defence the species concerned were enabled to 
increase largely in numbers, and véry many of them 
have reached.a condition of equ@ibrium as’ abund&nt 
and dominant species, But as soon as this equilibritm 
is reached there is no interference in the general law 
that the amount of extinction keeps down the néfmbers 
of the species to a certain average ; and we may there- 
fore &el sure that the relative immunity from the attacks 
of certain enemies, and during certain stages,®js com- 
pensated by the excessive attacks of other enemies, and 
during other stages ; and furthermore, that duying the 
progressive growth of the numbers of the species, each 
increase was attended by increased attacks until equi- 
librium was reached. Haase depjcts a state of affairs 
which would cause an indefinite increase, and could lead 
to nothing but the extinction of the food-plant,eand 
consequently the disappearance of the “species. The 
keen observation of Belt detected some of the ways in 
which the numbers of unpalatable butterflies are, kept 
down; for he noticed a flower-haunting spider which 
eagerly devoured them, and a wasp which stored them 
up in its nest. In order to support his views of extreme 
immunity, Haase makes, as regards these observations 
of Belt, the absurd suggestion that “it is perhaps pessible 
that the mimic was mistaken for the gnodel.” . 

Haase shows a similar want of insight in his contention 
that mimicry and ‘protective resemblance arose in a 
time of great struggle which has now ceased to exist. He 
camcludes his work in these words : 

“It is probable thateall these resemblances to. the 
moving or motionless and the living or lifeless environ- 
meMt have arisen in the interest of the preservation of the 
species from extinction during periods when the struggle 
for exigence was most bitter, and from chance variations 
whieh corresponded to this purpose and whose: further 
development was aided by natural seleqtion and fixed by 
inheritance. Under these circumstances it appears then, 
to close with the apt words of Brauer, that ‘the struggle 
for existence being ended, the forms reach a state of 
equilibriam, and the living species (being under the same 


conditfons) are pæserved from extinction, ” 
. 


et. 


. ‘ . 


NOVEMBER, 4, 1897] 


NATURE 





t be 


All this i is the most utter folly; the struggle for exist? 
ence is now whateit has ever been, fluctuating in degree, 
but always severe, and we know that when a species is 
shielded: from the ‘struggle as regards any part of its 
organisatién, that part is very far from maintaining an 
equilibrium unchanged. ° 

The suggestion that the unpalatable qualities are due 
té@ the juices of the food-plant of the larva has often been 
made before, but never with go much igsistence as in 
Haase’s work. He quotes a number of cases tn support 
of his contention, and neglects those which dppose it. 
Haase ‘would apparently deny to insect physiology the 


“power to'construct a protective odour or flavour, although 


the laboratory of an insect’s body has been shown to be a 
marvellous workshop producing all. kinds of unexpected 
compounds, and aithough the food-plants of many of the 


, commoner of. ou distasteful European moths do not 


' to thé subject. : 


. between inedible species and ' genera. 


belong to any poisonous or acrid category. Although it 
is possible that the noxious or nauseous qualities -may, in 
certain instances, be borrowed ready-made from plants, 
such an‘erigin is as yet unproved ; while its universality, 
as assumed by Haase, has been effectually disproved. 
‘For a work of such great pretensions the want of a 
wide and adequate acquaintance with other writers is 
somewhat remarka ble. Thus Dixey’s memoir on the 
Piffogeny. of the ing-markings of Vanesside and 
Argynnidee, as well as that on thè Pierinze should have been 
consulted ; for the author often attempts to reason upon 
the sdtne lines, without having devoted any special study 
In speaking of the different forms of the 
female of Papilio merope (cenea) he states (pp. 45, AQ that 
Mansel|!*Weale captured a large number. In reality, the 
evidenge supplied in support of Trimen’s argument that 
these different forms were the females of a single species 
with a very different male, was of a far more satisfactory 
kind’; for Mansell Weale éved all the forms as well as 
the male from larvae taken’ upon a single tree. Further- 
more, no'account of this most remarkable case can be, 
regarded as adequate without a detailed reference to | 
Trimen’s clasSical paper. The reference is here and on 
p. 104 of the most meagre and unsatisfactory kind, 
Agaijn, there is no allusion to Westwood in the account 
of the early histofy of the subject, or to Gahan in the 
account of mimicry in Coleoptera (p. 131). In his con- 
sideration of the classification of mimicry, warning 
colours, &c., suggested by the present writer, the author 


-is satisfied with the study of a second-hand accounf of an 


easily accessible werk. 

Again, on p. 123, Haase states that Wallace, as well as 
*Fritz Müller, originated the explanation of resemblance» 
As a matter of 
fact, we owe to Fritz Miiller alone the important sugges- 
tion that forms which resemble, each other and thus com- 
bine their advertisements, so to speak, are recognised 
with a smaller expenditure of lives than those which 


i possess independent advertisements, each of which re- 


quires to be learnt separately. The fact of sucf resem- 
blance was first recognised by Bates, but its explaration 
remained a difffeulty under the theory of mimicry which 
we received from him. Wallace freely acknowledged the 


debt which we owe to Fritz Miiller, and at once saw the | 


«reat and far-reaching importance of the new giggestion. 
One great fault of the present work is the f@ilure to 


NO. 1462, VOL. 57] 


` 


-and groups. 








a s kd 
s 
e : &e 
-a 
@ Be Aa y 
.. ` 7 3 
Se e a 


recognise this impostante, and the attempt sto “explain 
wearly dll cases on the lines of Bates’ théory of Specially 
protected model and defenceless mjmfc, instegd of con- 
stantly introducing the useful conception of resemblance 
for mutual advantage between specially proteded specte§ 
. 
Thus, to take but a single example, the. tréatmerit ofe 
the resemblances of the Erycinidæ (pp. 61, 62) 'as well 
as that of some of the Pierine genera, wowld have 
received fnfich light from the Miillerian standpoint. , 
On Pe 134 the distinction ` between* protective and ` 
aggressive mimicry is ascribed to the přesent, writer, 
although it was made by many writers long before he 
contributed anything to the subject. Having made this 
error, Haase goes on to criticise the cases included umder 
the latter term, stating that “the disguise itself always 
serves only as a means of protection, and never as a 


“weapon of attack, even when borne by the aggressors.” 


He then proceeds to destroy his own criticism by citing 


‘several cases (p. 135) in which he maintains that the 


resemblance does act as a weapon of attack. It is 
to be hoped that the translator is to some extent re- 
sponsible for this tissue of mistake and self-contradiction. 
At the moment of writing, access to the German original 
is impossible. 

There are a number of errors in the systematic part of 
the work which we should hardly expect to see. Thus 
the name Hypolimnas bolina (L.) is given when Æ. 
misippus (L.) is intended (p. 41), and the appearance of 
the type form is wrongly ascribed to the var. znaria (Cr.), 
although this may be a mistake of the translator. In 
Plate xi. (Fig. 76) an Anthomyza is described as a 
Hyelosta, and in the same plate an undoubted representa- 
tion of Methona confusa (Butl.) in Fig. 78, is stated to be 
Thyridia psidi? of Linnaeus, the author being careful to, 
add the words “not Methona” after the generic name. 
There has been much confusion between these two 
closely convergent, -although in reality widely different 
species—so much so indeed that even Bates was deceived 
—but the account given by Godman and Salvin in the 
“Biologia” places the matter on a secure basis, and 
clearly shows that the Linnean species is TAyriĝia psidit, 
possessing white spots on the black border of the hind 
wing. The latter species is also distinguished by a small 
reddish spot at the base of the fore wing ; and both these 
characteristics being absent from Fig. 78, we can only 
conclude that it represents the. species of Jethona from 
which they are also absent. A very unaccountable error 
is the positive ‘statement (p. 145, zo/e) that there are no 
“unmistakably mimetic species” among the Lepidoptera 
of. Madagascar. The author must surely have been 
aware of the occurrence of Hypolimnas misippus (I) in 
that island. In the same note. the impression is conveyed 
that, there is a widesprea® belief that isolation, as in 
lands, rather than the keener competition of continental è 
areas, favours mimetic modification; and Haase ap- 
parently takes some credit to -himtelf*in supporting the 
opposite view. But the aneestral character of island 
faunas in relation to mimigry, was recognised long before 
the appearance of Haase’s work, and has never been 
seriously disputed. 2 

Anothef obvious ewror occurs on fp. 147, 148° where 
thé resemblance of “the ¿magos and not the larv@, as 
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‘stated, afe Arlocampa exoleta, &c., to sticks, is intended: 
One is at a loss tẹ understand why some ancestral tim® 
at whith Maase imagined that food was especially scarce, 
and the ‘ewemies of insects especially keen, should be 
Spoken of as a “ Pakeolithic Period” (p.'118). 

At the eend of the volume the author contributes a 
sections entitled “ Mimicry a form of protective adapt- 
ațion to ‘the environment” (pp. 145-151). ` In these pages 
he treats, in a very inadequate manner, of protective 
re8emblances in, “general. The important and wide- 
spread casew of variable colour resemblances he does 
not even mention. The attempt is made to distinguish 
between protective resemblance and mimicry on the 
groynd that the latter is an imitation of moving objects, 
the former of motionless ones. This distinction, which 
has been drawn before, seems to the present writer to 
be unreal, and, so far as it holds, to be of little import- 
ance as a basis for classification. There are many ex- 
amples of the protective resemblance of moving objects 
—butterflies and moths which resemble leaves whirled 
along by the wind ; larvae and cocoons which resemble 
sticks, &c., swinging by a thread. The essential dis- 
tinction lies in the fact that in protective resemblance 
the model is of no interest to the’enemies of. the imi- 
tator, while in’ protective mimicry the model is dreaded 
or disliked by the enemies; the effect of protective 
resemblance is concealment; the effect of protective 
mimicry, conspicuousness. i 

‘In this section the wonderful resemblance of butter- 
flies ‘of the genus Kallima to dead leaves is briefly dis- 
cussed, and the author concludes (p. 147) that 


“the extraordinarily manifold variations among Kallima, 
&c., show, not only that these so perfect ‘resemblances 
of withered leaves, and often of those covered with rust- 
fungus or partially eaten by larvæ of Agromyza, are the 
highest development of mimicry of leaves, but they also 
indicate that these are the youngest forms, and.are still 
under the influence of natural selection, which will 
gradually obliterate that which is less fitting.” 


It is, of course, very improbable that a species which 


has attained the highest development in any character 
‘could still remain in the formative stage as regards the 
very same character. Asa matter of fact, the “ extra- 
ordinarily manifold variations” of Kallima are not the 
ordinary individual differences upon which natural selec- 
tion acts, but rather ‘certain varied forms into which 
the species has been thrown by natural selection, causing 
it to resemble not one, but many of the appearances 
presented by dead leaves, and thus conducing towards 
its protection. This high product of selective action has 
been Tnistaken by Haase for the mere material for 
selection to begin its work upon. ! 

There are some excellent pieces of wosk and interesting 


suggestive inferences to be found in the memoir—not tos 


* be compared to the great hypothesessconnected with tfe 
‘names of Bates, Wallace, and Fritz Miiller, but valuable 
additions to the “subordinate parts and detaifs of the 

- subject. -+ 

Of this kind is. the discassion on mimicry in the 
Papilionina (pp. 80-95), to which Haase has given 
special atfention, and wlfich forms the subject of Part i. 
of kis work, as yet untranslated inf, English. n this sec- 
tione he produces evidence that the species of Papilio 
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eyhich are especially mimicked by others belogg to. the 
genus Pharmacophagus, and, as he thinks, derive their 


qualities from the poisonous or acrid larval food. 


The contention (p. 97) that specially protected, butter- 


flies but rar ely avail themselves of a distinct and markedly 


conspicuous “warsing colour,” that “among the Neo- 


tropine in general theewing-colouring, with its brillant 
yellow, rusty-brown and black, is more beautiful than uñ- 
pleasant, » mus® be admitted to be true; the conclusion 


was, in fact, stated in 1890 by the present writer, , who 
also pointed out that a censpfcuous appearance is never- 


theless attained because “ the colours spread on the parts 


which are exposed during ‘rest, and the flight becomes 
sluggish, so that they are displayed as completely as 
possible” (“Colours of Animals,” Lond., 1890, p. 191). 


On p. 106 we meet with an interesting case (that of « 
four white spots on the outer margin of the hind wing ‚of, 


the female var. protogenia of Elymnias undularis, Dru.), 


in which it is argued with force that changes caused by 
reversion to an older type of marking have been made 
use of to aid a mimetic resemblance. 


In a not on the 
same page, Haase brings forward Cethosia cyane, Dru.,as 


a unique example of a closer resemblance on the part of 
the male than the female’ to another specially defended 


insect-- Danais chrysippus. He makés the very probable 


suggestion that the Cons is® also itself spedifilly 
defended. 


Interspersed with much almost worthless speculation 


there is a great deal that is suggestive and vfluable 


in the analysis of the various patterns of those Neo- 
trope which are resembled by other butterflies, includ- 
ing many belonging to different sections of tfs group 
itself (pp. 116, 117). The various tables embodygan im- 
mense amount of careful comparison and the examination 
of a vast number of specimens ; they will prove of the 
highest value to future workers. E. B. P. 
(To be continued.) 





A DEVONSHIRE ‘GEOLOGIST. 

A Memoir of Witliam Pengelly, of Torquay, F.R.S., 
Geologist, with a Selection from tis Corresponence. 
Edited by his daughter, Hester Pengelly. With a 
summary of his scientific work, by the Rev. Prof. 
Bonney, F.R.S. 8vo. Pp. xi +341; with portrait and 
roallustrations. (London: John Murray, 1897.) 

HE story of William Pengelly i is one of the pursuit 

of knowledge under difficulties,” and of the achieve- 

ment by the hero of an honoured place amongst those 
who havg rendered, distinguished service to science. 

Many of his paternal ancestors were sailors, and his 


father was captain of a small coasting’ vessel, in which 
-his son William accompanied him, after receiving an 


elementary. education at East Looe in Cornwall. For 


four years the lad was engaged in a seafaring life, but. 
-in 1828at the age of sixteen, and at the earnest desire 


of his mother, he returned to his native village, and was 
occupied for a few years in active mafMal labour. He 
had, however, developed a passion for learning, and 


every hour that could be spared, was devoted to the 
-acquisitien of knowledge, and more especially of mathe- 
Having %o far prepared himself, after severe ` 


matics? 
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study. and. under great privations, "for more congenial. 
labours, hg removed to Torquay and opened a small day: 
school. Here he*met with good success, which rapidly 
increased as the years passed by. 

His earliest. geological lesson had been karned at 
Lyme Regis when, as a sailor boy, he had been weather- 
bound on the Dorset coast, and had observed a fine 
ammonite. Later on the readipg of a chapter on 
geology i in a work published by the brothers Chambers, 
gave him his first insight into the objects @f the science, 
and led him to devote attention to the subject. Thus, 


` @ when he went to London is 18813, he was inter&sted in 


visiting “the British Museum, the Royal College of Sur- 
geons, and the Museum of Economic Geology (as it was 
then called) at Craig’s Court. He had some difficulty i in 
finding the last-named museum. 
*« Torquay has always been a locality of great interest to 
«the geologist, agd when Pengelly commenced his labours 
it was not long after the founding of the Devonian system 
by Sedgwick and Murchison, aided by Lonsdale. More- 
over, De la Beche and Godwin-Austen had published 
their important researches on South Devon, and McEnery 
had brought into notice the interest attaching to the local 
bone-caves. No wonder that Pengelly, when once his 
ardour had lseen kindled, started to explore the district 
e with vigour and enthusiasm. 
ny little advenfures and anecdotes . are recorded 
with reference to his geologiĉal expeditions. On one 
occasion at a wayside inn, where he had taken a 
seat on the kitchen:”séffle, Pengelly answered some 
inquiries addressed to him by three labourers, and finally 
entertained them to such good effect on the subject of 
stone- -by8aking, that the landlord became keenly in- 
teresteg. ` Seeking an interview next morning with Pen- 
gelly, hg thus expressed himself: 

“I hépe no offence, sir: but ¢f you’d stop ’ere for a 
foo days, or a week, and talk to'thé men in the evenin’s, 
you shud be welcome to meat, drink, washing, and 
lodging free gratis., tr sure lots o’ men wud come an’ 
heas ’ee, and I should zell an uncommon zight o’ beer.” 


In 1855 Pengelly went, for the first time in London, 
to an evening meeting of the Geological Society. In a 
lettes to his wife he says : 


“There were probably about forty persons present, 
which I believe is considered a good attendance. We 
were rather late, and found on our arrival that a paper 
was being read descriptive of -Mauna Loa, the volcano 
in Owhyhee. At its close, Austen, a well-known geolo- 
gist, and who once lived ‘at East Ogwell, read a paper 
on the ‘Probabilit¥ of coal existing at workable depths 
near London.’ . ... A discussion followed the paper, in 
which the author was by no means spared, as the variouse 
speakers expressed themselves freely.” 


What seems remarkable to us is the small attendance 
at the reading ofthis important.paper by Godwin-Austen, 
and the fact that it was given second place at the 
meeting! Next year Pengelly attended another meeting 
of the Geological Society, when papers were, read by 
Carrick Moore and Babbage He says, “It was a mag- 
nificent meeting, and made me wish for a town resid@nce.” 

Pengelly first attended the British Association in 
1856, at Cheltenham, and he was present at all sub- 
sequent meetings up to 1889, with the exception of that 

«e sheld at Montreal in 1884. . 
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In 1858 his detailed reseafches on the ‘caverns of? . 
Devonshire may be snid ‘to have commenced. “In' that ` PN 
year the Brixham Bone-cavern was discévered? And the 
investigation was undertaken by the Royal and Geological 
Societies; a committee being appointed. by the ‘latter 
body, and the exploration being placed. under fhe super-* 
intendence of Mr. (afterwards Sit Joseph) Prestwich and‘, 
Mr. ‘Pengelly. The bulk of the work naturalty fell*to e 
Pengelly. It was long before the results of this’ inves- 
tigation were issued. The delay, indeed, was aggravat” 
ing, for it “wks not until 1873 that the full account was 
published. ` ee 

Meanwhile Pengelly became engaged in f systematic 
examination of the lignites and clays of Bovey Tracey, 
in conjunction with Dr. Oswald Heer, who-undertook 
the determination of the plant-remains. This important 
work «was executed at the expense of the Baroness * 
Burdett-Coutts, and the results were published in 1862. 
The age of the deposit was regarded by Heer as Miocene, 
but it has since been shown by Mr. Starkie Gardner to 
be Eocene. : 

In 1864 the first steps were taken to secure a sys- 
tematic exploration of Kent’s Hole, Torquay ; and, aided 
by grants from the British Association, the work was 
carried out by Pengelly, who for more than fifteen years 
devoted himself with never-flagging energy to the task. 
During these years he annually reported progress at the ` 
meetings of the British Association, and his discourses 
on these occasions formed an attractive feature in the 
proceedings of Section C. Here, as elsewhere in all his 


. lectures, he contrived to blend his science with a con- 


siderable amount of humour, while his expositions were 
both clear and spirited. 

With regard to the exploration of Kent’s Hole, Prof. 
Bonney rightly observes that “it was the most complete 
and systematic investigation of a cavern which had ever | 
been undertaken.” : The time and labour, the care and - 
patience, exhibited by Pengelly, and the precision with, 
which he noted every fact, were extraordinary, but 
thoroughly characteristic of the man. His very full re- 
ports will ever remain as a monument of these labours. 


‘He had intended to publish a separate book on Kent’s 


Cavern ; but, considering that all particulars lave been 
given in his many papers, the abandonment of thie task 
need not seriously be regretted. 

This outline of his principal work affords but a meagre 
idea of the activity of the man. He not only spent a 
good deal of time in lecturing in many provincial towns, 
but devoted much energy to local institutions in Torquay. 
The organic remains from various formations in Devon- 
shire were eagerly sought for, and a fine collection “of 
Devonian fossils which he had gathered together was 
presented to the Oxford Museum by the Baroness 
Burdett-Coutts jn 1860. ~~ 

His main efforts were alWays directed to the geological 
@uestions relating, to. Devon and Cofnwall. He wasg % 
master of all the literature, and many of his contributions: 
were mst useful summaries of kwowtedge on particular 
sukjects. Curiously enougle, but little is said in this 
volume of his fellow-workers in Devonshire. Dr. Harvey 
B. Holl, who, after Godwin-Austen, published a detailed - 
account of the geology of South Dev@n, is notmentioned. - 
Nor is mfich said ofe G. W. Ormerod nor of A?Cham- : 


` of parts ‘of South Devon. 
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. “pernowng, the latter of whom had laboured more assidu- 


ously, thag my previous worker at fhe intimate structure 
More frequent references are 
made to: William Vicary, whojappily survives, and whose 

rand collection has done so much to illustrate the life- 
history of the rocks gf Deyonshire ; and there are several 
*réfexences, to John Edward Lee, though not to his 
“collection of Devonian fossils, perhaps the finest of its 
kind as regards South Devon. Such omissions may not 


bė deented of great importance, but to one not familiar ' 


wish the subject the book is apt to convey *the notion 
that Pengelly w&g¢ almost the sole worker, in his time, 
on Devonshire geology. 

A great portion of the volume is taken up with letters 
from Pengéelly, to ‘various members of his family, giving 
intefesting aécounts of his j journeys and lectures, and of 
the many men of science and others whom he met ; 
there are numerous extracts from letters of Lyell and 
others addressed to Pengelly. The fame of Kent’s 
Cavern brought many an illustrious visitor to Torquay, 
and although Pengelly’s time was a good deal taken up 
in describing the cavern and its contents, he was naturally 
gratified at the interest manifested. In society he was 
always a genial ‘companion, full of fún, and notoriously 
full of puns ; so much so indeed that in 1862, at the first 
meeting of the Devonshire Association, which he was 
mainly instrumental in founding, he was christened Mr. 
Pungelly by the President, Sir John Bowring. 

Prof. Bonney; in a concluding chapter, has given a 
capital account of the scientific work of Pengelly ; and 
appended to itis a list of his papers, apparently compiled 
from the Royal Society “ Catalogue of Scientific Papers.” 
‘Unfortunately these are not enumerated in strict chrono- 
logical order, nor is the list complete. It would have been 
well to make it so, for it would have been an appropriate 
record of 'Pengelly’s many-sided labours. One of his 
elaborate papers, published in the Zyansactions of the 
Devonshire Association (vol. v.); dealt with “The signs 
of the hotels, taverns, inns, wine and spirit vaults, and 
beershops in Devonshire ”—a subject that should not be 
without interest to the field-geologist. 

Those who were personally acquainted with Mr. Pen- 
gelly will read this work with especial interest, including 
the actounts of many minor circumstances that otherwise 
may appear somewhat trivial and unnecessary. - When, 
however, we remember that the work has: been edited 
by the loving hand of a daughter, we. may' well pardon 
any excess of zeal, and thank her for, having given so 
excellent a biography of one who laboured manfully, 
enfhusiastically, and successfully in the cause of science, 
H. B.W. 
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ha MEXICAN ARCHEOLOGY. * 

Archeological Studies amog the Ancient Cities “a 

o Mexico. Part ii. By W. H. Holmes. Pp. 200° 
(Chicago, 1897.) l “cq 

oe second paft o? Mr. Holmes’ work on the*ancient 





cities of Mexico has tlis year appeared, and can- | 


pletes the first part of a series ef anthropological publi- 


cations to be produced under the auspices of the Field 


Columbian* Museum at Chicago. This work » extending 
as ig does to over” 300 pp. and egntaining numerqus 
_ °NO. 1462, VOL. 57] 
e 


and | 





plans, sketch-maps, drawings ‘and photographic repro- 
ediictions, has been conceived on a somewhat more 
ambitious scale than previous publicatfons of the Field 
Columbian Museum. It is evident at a glance that the 
‘greatest pains have been taken in “the preparatjon of the 
plans and drawings, while the numerous papers Mr, 
Holmes has already contributed to various scientific 
journals area sufficient guarantee of his competence’ to 
undertake: a survey of one or more of the cities of 
ancient Mexic® In this field of archeological research 


' there are. already many patient workers who‘devote much 


time to the excavation an@ suivey of the ruins, but there 


\ 


is no lack of material for study, and many sites still p 


remain comparatively untouched. We must admit, 
however,-that the two parts before us are a little dis- 
appointing. From the obvious care expended on them 
we were prepared to welcome them as’ a contribution of 
the first importance to Mexican archaplogy, but, on 
perusal they do not quite- justify our expectations. Lèt 
us hasten to add that this is due’to no fault of the 
author, but is-a necessary consequence of the plan and 
nature ‘of the expedition of which the volutes are 
a record. 

Mr. Holmes’ studies among these ancient sites were 
undertaken in the spring of 1895, when he *spent three 
months travelling in these regions® with Mr. A. y. 
Armour, of Chicago, and other friends. ' Botany, geoldgy, 
anthropology and natural history were impartially studied 
by the party, and,as Mr. Holmes remarks in his prgface, 
he himself as “ Curator of Anthropology” in the Field 
-Columbian Museum, “ was expected to examine and 
descripe such archeologic remains as happened to be 
encountered during the journey.” It must not, hoavever, 
be supposed that the book is merely the record of a 
pleasure trip. “The localities visited are dealt witle 
systematically, but in ‘every case too little time was 
given to the examination and. measurement of the ruins, 
The first part of the trip was devoted to the monuments 
of Yucatan, when the islands of Contoy, Mugeres, 
Cancun and Cozumel, and the mainland gpposite thèm, 
were examined in less than two weeks, during which 
period the party went as far south as Tuloom, where 


they did not land, but Mr. Holmes sketched the rains Rs 


from the sea. In the interior of Yucatan the reinains at 
Tikul, Uxmal, Izamal and Chichen-Itza were also 
examined in less than a fortnight. The first part of 
the book dealt with these places, but it will be obvious 
that sé little time having been spent at the actual ruins, 
Mr. Holmes’ notes were necessarilye superficial. He 
thereby lays himself open to correction by more 


Systematic explorers than himself, and, as a matter of * 


fact, Mr. Alfred P. Maudslay, who in 1889 encamped 
for Gve months at Chichen-Itza, which Mr. Holmes and 
his party.in 1895 did in a week, has already pointed out 
in the columns of NATURE (vol. liv. pp. 274) several 
inac@uracies in his observations. The second part of 
the work, which has just appeared, deals with the 
monuments of Chiapas, Oaxaca, and the Valley of 
Mexiéo, and though larger in bulk than fs predecessor, 
represents the result of observations made in an even 
shorter period, four days being spent on the ruins of 
Palenque, a week at Mitla, a day on Monte Alban, while 


from Mexéco two brief excursions were made to Sans ».„ 


we 
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Juan TeBtihuacas. It is needless to point out that thes] show that the author is, introducing his studénts*to those 
publication could not have been compiled had the places 4 elementary geometrical {curve and surface) illustrations 
never been surveyed æd described by other explorers. of the vector calculus (maialy vectof addition &nå differ- 
Mr. Hélntes frankly admits that his work is no more thari entials) which may be taken up without any,knowledge 


. erie tues pipe i of a quaternion. The characters gre printed in hori 
4: a, g : H 
4 sketch of the sites he visited*‘seen at a passing glance” ; | zontal rows instead of the ustal vertical eolumns, afc 


bu even regarded merely as an introduction to the study this might be taken. as the text for a sermbn on’ the 
of Mexican archzology, its vali to the student would | modern changes in Japan. The concession is yécessar 

have been much increased by the inclusign of references | if a student is to read mathematical formulz with eag¢, 
to the extensive literature on the subject, and by a | Yet It Iseope whith need not alarm the schofars, and 


fee l : A by making it the author takes away an objection to ehe 
disctission of the work accomplished by previous ex- | use of ‘Japanese characters, and so Réeps his reader in 





` plorerg and archeologists. 6 . touch with Japanese literature. Every Japanese reader 





of such a treatise is well acquainted with English, and 
oi i _if the teaching of mathematical science were. to be con- 
OUR BOOK SHELF. sidered by itself, all such books might just as well be 


Afanuale del Chirico e dell’ Industriale. By Prof. Dr. hove cesnicd te Te p feo ee e a ene 
ae eer Pp. xvi + 442.. (Milan: Ulrico Hoepli, studying our commercial and military and scientific 
La Fabbricazione dell’ Acido Solforico, dell’ Acido Nitrico, ideas, but how they may assimilate these ideas without 


del Solfato Sodico, dell’ Acido Murtatico. By Dr: V.) undue hurt tu their own old civilisation and developed 
Vender. Pp. v + 312. (Milan : Ulrico Hoepli, 1898.) instincts and fine moral charåcter, which seem to them, : 


| Leghe Uetalliche ed Amalgame. By I. Ghersi Pp. | and indeed to some of us, of a very much higher order 


. concise form the essential facts of these great chemical 


S AE a : : than what we find in Europe. ' Well, the vector calculus 
xii + 431. (Milan : Ulrico Hoepli, 1898.) p | can do little harm to anybody ; but when Part ii. is pub- 
THE three volumes, the titles of which are given äbove;.| lished, and the author introduces his quarternions, he 
belong to an extensive series of manuals ‘published by’! may be glad that the old scholars who protect the 


the firm of. Hoepli, Milan.’ More than five hundred of morals of his country are unable to understand what .- 
thgse Manuali Hoepli have now been published, covering he is writing about. J.P 
a @ariety of subjetts in science, letters, arts, and 


industries. . Lehrbuch der Erdkunde fiir höhere S ; ; 
Ror Gabbe: come ‘is = ooo pi tables of Willi Ule. I. Theil (Far de cen Caen Po 
hysi@al and chemical data, and of analytical processes, jii x ipzig: G. Frei f 
i the use of analytical and technical chemists, directors Me ree (Lepap i Gs Break, 1997) 
of chemical works, students of chemistry, and others. 
The tables and the descriptions of methods of detecting 
varioug® substances, and of carrying’ out a complete | 
analysis or assay, will be found very serviceable to all | 
chnital chemists. -The volume contains a mass of 
physicdl and chemical data, and it will prove as useful to 
analysts as engineering pocket-books are to engineers. 
Dr. V. Vender’s work on the manufacture of sulphuric. 
acid, nitric acid, ang hydrochloric acid, presents in a 


4 


Tuts is an excellent reading-book for‘children, but as it 
is printed in the German language, it will not be found 
very useful this side of the Channel. Written in a 
very simple manner, and dealing only with fundamental 
ideas, the author describes clearly and concisely the - 
main physical features of the earth—such as mountains, 
plains, continents, races, &c. Each of the different 
countries is generally described, and typical illustrations 
‘are inserted here and there. Several paragraphs are 
also devoted to brief general descriptions of the weather, 
‘climates, ‘elementary astronomical phenomena, map-° 
drawing, &c. The author has succeeded in bringing 
together in a methodical and natural sequence a great 
amount of information which the children will read with 
delight. Names and numbers have been suppressed as 
far as possible in the text, these béing added in tabular 
form at. the end of each section, more for the use of the 
‘teachers than for the readers. , 


indystries. In the case of each product, the substances 
employed in its manufacture, the general principle of the | 
manufacture, the theory of the various processes, the 
details of. construction of the plants in use, and methods 
of analysing the products, are described. The book is- 
insfructively illustrated; and though the text is in Italian, 
English chemists will find that they can read it by 
occasional reference to a arrest ee h 
In the third of Hoepli’s Manuals referred to at the.| „i 2 . ; ; 
head of this notice, Signore Ghersi provides metallyrgists | 7” he Great Meteoric Shower of November. By W. F. 
with a handy book on metallic alloys and amalgams. Denning, F.R.A.S. Pp. 52. (London: Taylor and 
The volume opensgwith a description of alloys in general, Francis, 1897. 
and then deals in succession with binary alloys,‘alloys of | UPON the subject of meteor-observation, Mr. Dennipg 


ealuminium with common metals, nickel alloys, amalgams,e| teaches ‘(as one having authority, and not as the scribes,” 


alloys of gold, silver, and platinum, alloys for coinage | This pamphlet, reprinted from the Odservadory, furnishes 
and medals, bronzes, brass, ternary and tuaternary | meteoric observers with a number of interesting facts as 
alloys, Delta metal, fusible alloys, alloys which simulate | to past November showers of Leonids, and prospects 
various metals, and solders. There is an appendix con- | of observationsebetween now and 1905. Mr. Denning 
taining useful tables of physical and chemical data re- deals in succession with ‘he position of the, Leonid 
ferring to alloys, a long list of works cited, and a good | Sadiant, the charagter of the radiant, thé visible aspect of e 
index. The author frequently refers to recent investiga- | the individual Leonids, the real paths of the meteors in 
tions of metallurgists in various parts of the werld, and | our atmosphere, minor meteor showers visible at the 
his book does credit to him’ and ‘to the scientific spirit | Leonid epoch, expected phenomena, at the ensuing 
in Italy. oe : i return, thé observations required, and the November. 
= . shower from Biela’s comea Every astronomical observer. 
Lectures on Quaternions. Part i. Introductory. By,S.| should possess a copy of the pamphlet, for the perusal 


_ Kimura, Sendai, Japan. | of it will show him exactly wat points require - 
WE are unable to read this treatise, because it is printed | attention, ®and will thus increase the value of fis ob- 
“in Japanese. The mathematical’ forņpulæ and woodcuts ' sewations. ie . ° 
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a) et LETRERS TO THE EDITOR, . A Test for Divisibiliy:  ° 


[The Editor does ot hold himself responsible for opinions. ex- 
prasse® by his cotrespondeWs. Neither cai he undertake 
o , 0 rebugn, or to correspond with the writers of, resected 
e | manuser apis intenged for this or any other part of NATURE. 
o ® Xo notice ts taken of andn Lymous communications. | 
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. 
7 A Bee’s Movements in a Room, 


e Tur ‘following was communicated to me iby a friend of 

mine, Mr. E. W. Winstanley, of Trinity College, Cambridge, 

and, as it may-have some value respecting the rélftions of in- 

sects to flowers, J, tgink it worth putting on record. The observ- 

ations were yritten down on the day after the occurrence, when 

` he related to me the facts, and I reproduce them here in his 
-own words :— 

s Sittingereading i in my room (15 Jesus Lane) by the open win- 
dow, about noon, October 21—a sunny day—I became conscious 
ofa buzzing sound, and, on looking up, found it due to the entrance 

. - ofa bee. Noticing that certain .objects seemed to arrest the in- 
sect’s attention,’ I paid special heed to its movements. It first 
went across to the pictures on the opposite wall, following them 
round the room, and hovering a short time close to each of the 





coloured ones, then passing out of the door, which was- wide |- 


open; returning, after a few seconds, it flew straight to the gas- 
shades, which, two in number, are situated one'on each side of 
the mantelpiece ; ; it lingered over the top of one,|and then passed 
on to the other, and repeated this movement. | It now took a 
second tour of the pictures, and after stopping a moment or two 
near one of the brass knobs of the curtain-pole, came again to 
the gas-shades and made a closer investigation of them, -both by 
hovering over the top and by entering-at the bottom around the 
gas-burners. It then visited in succession four ornaments on the 
mantel-mirror, drew near once more to the large central coloured 
picture, made'a second exit by the door, coming back almost 
immediately, and, after dwelling near the two| small coloured 
pictures for the third time, flew straight out of the window. 

“Tt never actually alighted anywhere, remaining near the 
objects by the rapid quiver of its wings. The whole visit the 
bee lps me occupied probably five minutes or less. Although 
I di 
a humble bee.” 
, The special features to notice in the above are the systematic 
way the bee flew about, and the nature of the objects which 
attracted its attention: 





Any one on surveying the room would admit, I think, that the |: 


gas-shades and the pictures åre the most brightly coloured 
things in-it. 
The gas-shades are semi-opaque, lily-shaped, jand tinted from 
yellow to bright pink upwards ; in fact, they resemble very large 
gamopetalous flowers (corollas). 
The pictures in the room numbered seven,| consisting of a 
large frame enclosing five photochrome views, of two small 
photgchromes, and four photogravures, My friend says it was 
distinctly the coloured ones that attracted the! bee, giving the 
other ones a mere ‘glance, as it were. The photochromes are 
vividly coloured, blue predominating. 
: The remaining objects visited, the ornaments, are not striking 
or large, but have flowers painted on them on a white ‘ground, 
mostly resembling blue forget-me-nots. My friend was some- 
what astonished at the bee regarding these, as he was not aware, 
till he looked, that the vases were decorated thus. We is nota 
botanical student, and has no bias towards any theory of the 
flower ; it was the methodical way the bee went about the room 
that amested his attention. It is mainly owing! to this fact that 
I thought it worth while to make his observations known. 
Recently some observers have put forward reasons for con- 
sidering that the colour of thg flower exetts little attraction 
towards insects, and that it is chiefly the odour. The above 
e piece of information favours decidedly colgur attraction. Th@e 
was no perception of odour, or any flowers or plants present in 
the room at the time. 
To my mind it seems rational to assume ithat Colour and 
odour may play somewhat equal attractions, the scent serving 
to bring bees from a distance, and the colour helping. to guide 
them directly to the honey. bee becoming accustomed to 
. associate nectar wit} conspicuously coloured objects, might thus 
learn to Visit flowers whdélly from colour-sens ation, and, not 
haying sufficient discriminating . power, visit ‘other brightly- 
coloured things as well. J. PARKIN, 
, Trinity College, Cambridge, October 23. 
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not examine it closely, I considered it to be a hive and not | 





- May I venturė to supply a long-felt want amongst arith- 


_meticiahs, viz. a general test of divisibility ? 


, Let N be any integral number, and ô any divisor then 


N = @ + 105 + 10% ¢ &e. l i o é 
= at b( +r) + ce(ög +r) + ke. 
= 8Q'+ a + brit cr? + &e. ld 
=O N ôg + 7) + elga + 73) + Se. oe: 
= Q+ ò 1 $ 
BEMO A e 
Here B, is the least general gubstitute for N, and is s òf the , 
form : is . 
a + bry + ery dra + &e, ` 
where the number of values of 74, 7 &c. cannot exceed & ~ r. * 
but may. be much fewer, and constitute a recurring series found 
rom $ p 
10" i ; ‘ 
= where 7z = I, 2, 3, 4%&c. . oa 
Let § = 2, 8, then N, = a ARO he 
= 4, = a;+ 26 
= 8, =a+2b+4¢ - 
= 16, ‘= a-k IO +e + 8d >’ 
= 3,9; =atat+er+ &e. ° 
=7, pees a oe A 
+E + 34 +4 22+ 67 + 4h + &e. 
= 37, = a+ 106 + 26¢ ` 
-+ d + 102 + 26f + &ci m 
17, r= a + 106 + ¢ wod + &e, : 
and so on. ° hd 
The practical importance a this general test must primarily 
depend on the brevity of the recurring period of 7p but'in 
special cases this objection may be removed. ä 
Thus when ô= 11, if N} + 8 = 11g we have 
N, = (a +c + &.) + 1016 +a + &e) 
é = S x 10S, = 11g. 
e A eres ie 
where (S.- g) + Io=g-S=q suppose ;* 3 a “ 
also S, = (11g - S) +10; ; ; a 
ae §-§,=1(S22) = 119, r 


\ 


That is, the difference of the sums of the alternate series of 
digits is divisible by 11 if N or N, be9o divisible. This result 
may be applied thus: Let a, 03, cy &c. denote triple periods, ; 


and ô = 1001, then » 
e ` 


Ny = Gg + 10%, + cg + 10d; + &e, 
= (a3 + t3 + &c.) + 108 (43 + dy + &e.) 
= S -+ gs which may be changes to 2 


Thus S — S, is a test for divisibility by 7, 11, 13, 77, 9I, 143, 2 
Toor. 

Again, if ap 44, PA &c. denote quadruple periods and , 
t= 10,001, then 


Ree atl; He, 4 BS =8 -$ 


and is a test for 8 = 73, 137, IO001I. 
Again, if ag, “dg, ce &c. denote sextuple periods and, 
è = 1,000,001, then 


N, = a +10%e + c + &e. =S ~ S and isa test for 8 = 101; 


9991. 
As examples take 


(1) N= 807,929,122 5 è= 75.11; 13, 1435 77,913 
S w= S, = 122+ 807 — 929 = O. 
ee the , proposed number is divisible by 5. 
(2) Ne= 67, 3558, 3491 ; 8 = 73, 137. 
S S, = 3491 + 67, ~ 3558 =o. 
(3? N = 360, 4536, 7388; 3 = 73. - 
S — S, = 7748 — 4536 = 3212 = 73 x 44e 
390, 9569; 5 = 137. . 
= 9179 = 137 x 67. 


i 
(5) N = 585622, 677027 ; = IOI. 
S — S, =æ 91405 = 905 x IOI. = s 
(6) Nè = 954221,@04387 ; 8 = 101. =, 
S — S, = 649834,= 6434 X IOI. A 
. N 





P . Kd 2 + Sg . - 
e . Š 7 5 . ° . i 
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When the periods çonsist of similar groups, as ‘circulated, and both D?- Witt, of Berlin, and Isr. Lunge, a 
222, 222; of®Ziirich, referred to it in their communications to the k 
123, I23; - ; . . Congress. Itis doubtful, howgver, whethér eitherof shese og 


333: 777, 4443 ‘ 3 
D g 333555: 3335553 - 
5174, 1399, 1399, -51743 

qiviskility by the formula S ~- S, may be determined`by in- 
spaction, and this conclusion will not be modified by like per- 
mutations of éach group. Thus 123123, 312312, 132132 &c.' 
are each divisible by 7, 11, 13, 91, 1843 &c. e 

Lastly, since 7, changes with every value of ô, n® general 
formula for the determination of primes can exist. ° 
Henry T. BURGESS. 
16. 


$ ° 
. Tarporley, West Norwood, October 





INTERNATIONAL CONGRESS ON 
. ‘\TECANICAL EDUCATION? 


* ‘TT is difficult to know how best to review a volume 


«consisting of such varied matter as the Report of 
the Proceedings of an: Educational Congress. Even 
when restricted to technical education, the subjects that 
may be legitimately discussed are very numerous ; and 
with the @onstant widening of the definition, it is not 
easy to exclude any branch of knowledge, as outside the 
field of inquiry. After reading very carefully the closely- 


*™ printed volume of nearly 300 pages, which includes the 


oy 


e 


papers 27 extenso, awd a summary of the discussions, we 
* musá own to somè fgeling of disappointment at the 
poverty ofthe results. Several of the writers and speakers 
are men of knowledge and experience, who write and 
speak with authority on their respective subjects ; but, 
neverth@less, the ‘volume before us adds tittle to what 
was previously known, and we look in vain through its 
pages for any new light to guide us in solving problems 
that are ‘gtill imperfectly understood. The papers fre, 
of course, of unequal merit, and we propose briefly to 
call attegtion to a few only, selecting rather those the 
authors qf which show themselves abreast of the diffi- 
culties to be overcome. : ` 
The Congress was the fourth of its kind, the two pre- 
vious meetings having been held in Bordeaux, in the 
years 1886 and 1895, aad the first in Brussels in 1880. 
The latest Congress, held in London, was organised by 
the Seciety of Arts—a society which has always shown a 
deep and very attive interest in technical education. It 
occupied four days from June 15, when M. Leo Saignat 
and the Duke of Devonshire delivered short introductory 
addresses, till Friday, June 18, when it was brought to 
a close by a few, words of thanks from the chairman, 
Sir Owen Tudor Burne, to those who had assisted. ` 
It is not easy to correctly group the contributions 
under separate headings. . Several papers were descrip- 
tive of the methods and conditions of education in*he 
countries and districts with which the authors were 
familiar. Some few treated of educational problems, 
i and these were perhaps of widest interest. The vexed 
question of the organisation of instruction and of examin- 
ations was very fully discussed ; a whole mornjng was 
devoted to papers bearing upon the teaching of domestic 
science ; and a special feature of the Congress was the 
prominence given to the subject of commercial education. 
Among the papers dealing with educational method, 
those on the teaching of chemistry were certainly tfe 
most informing. The character of the chemical teaching 
best adapted to the requirements of persons attually 
engaged in industrial pursuits, and also to school childuen 
preparing for suchspurswits, had recently been the subject 
of a thoughtful report, prepared by a Committee speci- 
ally appointed by the Technical Education Board of the 
London County Council. This report had been widely 


s os Report of Proceedings of the Fourth Meeting, geld in Londe, June 
1697. 
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professors fully appreciated the problem, as it preSents 


itself to organisers of evening classes in this®country: ® 


Neither in Germany nor in Switzerlan@ is there anything. $ 


approaching to the teaching of technological chemistry, 


by means of evening lectures, to artisans. When Dr. Witt ” 


states, in his paper ‘on the ‘Relation existing between , 
the teaching of pure chemistry and applied chemistry,” 
that he “cAnfiot admit any fundamental difference in the 
methods of research,” every one will ggree with him ; 
but when he says, “we want no schools foreproducing 
specialists,” it may be reasonably thought that his 
generalisation is too far-reaching. There are suc- 
cessful dyeing schools in all parts of Europe$,and he, 
himself, admits that “ Dyeing, calico-printing, and paper- 
making are... industries which may rightly claim the 
necessity of some special instruction in the methods of 
manipulation,” even if no other industries have like 
claims. Although Dr. Lunge, who is essentially a ' 
technologist, puts in a plea for the study of applied 
chemistry, his views do not differ essentially from those 
of Dr. Witt. Heis at one with other chemical teachers 
in recognising the importance of training in the methods 
of research’ for all students. He says very truly: 
“Nothing in these times of ours is likely to turn out a 
first-class chemist, worthy of being later on put in charge 
of a large factory, who has not tried his hand at original 
research.” Dr. Lunge insists, however, on the advantages. 
of specialised training, and refers to the demand of Dr. 
Bottinger, head of a chemical factory, having under him 
a staff of more than one hundred chemists, for the 
establishment of more professorships of technological 
chemistry. It is, nevertheless, clear that the difference 
between the training in pure and applied chemistry 
which Dr. Lunge has in mind, consists mainly in the 
addition to the curriculum of technological students of 
a course of instruction in engineering, in order that 
they may advance beyond the position, to use his own 
words, of “testing slaves,” to understand something of 
the processes of manufacture on a commercial scale. Dr. 
Lunge shares with most German chemists the opinion, 
that the knowledge of chemistry and technology that can 
be imparted to adults in night classes is useless from the 
manufacturer's point of view. He says: “ I do not even 
think that apart from isolated exceptions, such knowledge 
is of much good to the foreman, whose duty it is to carry 
out instructions, and to see that the men do theft work 
as prescribed by the staff” And, more definitely, ehe 
tells us, that “in Germany, even in those factories where 
the work is carried on with the greatest chemical refine- 
ment, the foreman and ordinary workmen are, neither 
required nor even desired to know anything of chemistry.” 
Dr. Lunge, in this statement, is, of course, referring to 
large chemical works in which there is a complete system 
of division of labour and sectional work, and where every 
difficulty; as it occurs, is at once submittéd to some" 
member of the large staff of chemists employed. But it 
is now generally admitted that there are many small 
trades in which a knowledge of chemistry is useful to tlf& 
ordinary dy ising and that the training, even when 
it, proceeds from the proces#to the principle, may be 
mage educationally valuable in supplementing the still 
imperfect, and too Srief discipline of the elementary 
school. Prof. Armstrong’s characteristic paper, indirectly 
bearing upbdn this subject, entitled “ Heuristic instruction 
in physical science,” was intertded to show that the aim 
of.sound science teaching shguld be to put learners in the 
attitude of discoverers ; and there is no doubt that if such 
teaching were more general, the necessity for specialised 
instruction would be lessened, and a great part ofsthe 
technical teaching of ,@vening students might be rə- 
modelled. Dr. Armstrong scarcely did justice, however, 
« 


© 
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to the sod wark now carried on in some of the Londo 
polytechnic ingtitutions, which do not, as a fact, give 
anyeunelue prominence ingtheir teaching to the require- 
ments.of the Science and Art Department’s examinations. 

“Every ne, however, will agree with him, that in the 


s * organisation of education some machinery must be found, 


-whereby those, in whom the control of education is vested, 
are brought into contact “with those who are actively 
engaged in improvirig- the methods of teaching, że. in 

* educational research? fi 1... a ee R 

e Of the papers dealing tore particularly ‘wfth technical 
-education in rélation to’ trade'subjects, that of Mr. Sidney 
Wells, one the qualification of ‘teachers, will be read with 
most interest. He'recommends the attachmient to trade 


classes, of student-teachers who would be required to’ 


follow a course of instruction covering two or three 
Years. The-students would be selected from the mem- 
bers of separate trades, and would ‘be. remunerated by 
scholarships for: the loss incurred during the’ period of 
their training. The means of providing a suitable train- 


ing for trade teachers is. a serious -question that must be’ 


faced before long.’ In ‘many of our tradé classes, as now 
conducted, there is-a lamentable- waste of energy and 
money owing to the want of previous education of those 
‘who jaute de mieux are appointed as: instructors. A 
‘paper on “Theory and practice'in ‘trade teaching” 
deals with the same question from another point of view, 
showing the difficulties inherent in the teaching of trade 
subjects, as regards both the instruction to be given in 
the principles of science applicable to a particular trade, 


and the use of tools and machinery in workshop prac-- 


‘tice. In the discussion that followed the reading of 
these papers, and of others bearing incidentally upon the 
same subject, no’serious attempt was made to grapple 
with the real difficulties of the problem.! As might have 
been expected, there was considerable divergence of 
opinion as to whether technical instruction should be 
limited to the section of the trade in which: the student is 
actually engaged, or should extend beyond it—a question 
_which is unavoidably complicated by trades-union con- 
siderations. Mr. Steward, of the Central School of 
-Arts and Crafts, in reference to the gold and silver trades, 
expressed his opposition to the system prevailing at the 
Vittoria Street School, Birmingham, where lads are en- 
couraged to practise in the school other branches of the 
trade than the:one at which they daily work. On the 
other hand, Prof. S. P. Thompson quoted with approval 
a passage from a report of the Technical Education 
Board to the effect, that at the Crafts School every-effort 
was made “to give Students a broader view and practice 
of the craft in’which they are engaged”; and he ex- 
emplified his meaning by suggesting that silver chasers 
might be required to learn some other branch of the 
trade, such as engraving or enamelling.' No fault can be 
found with many of the general principles enunciated in 
connection with trade teaching. That “all Technical 
Education. Boards should negotiate with trade organ- 
isations with a view to co-operation”; that “technical 
education means a different thing in every trade or group 
f trades”; and that “all teachers of technical classes 
e should be practical craftsmen,” are propositions generally 
admitted. But, as regards teachers, we “have already 
seen that the qualificati@n of practical craftsmanshig is 
not alone svffficient, and the difficulty arises in finding, 
united in the same person, the cémbination of qualities 
now needed, , 

No educationaf congress could be ‘held*in England 
without frequent referente to the subject of examinations. 
‘Questions of organisationgnd control, the influence ex- 
aminations exercise, or might be made to exercise, on 
teaching, werewery fully discussed. Prof. Wertheimer, 
speaking as a geacher, said: “ Thére are got a few of us 
ewho would be prepared to m&ke the establishmgnt of a 


mew examination a misdemeanour, unless the examination 
. 
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took the place of-one or more‘already in existence.” -A 
few good suggestions were made in the course of the 
discussion for the better coordination of examining 
bodies, but progress in this direction can scarcely be 
looked for until the passing of a satisfactory bill for 
organising secondary education. ` r A 

- Mr. Quintin Hogg read .an. interesting. paper on the 
new polytechnics of London, and Dr. Garnegt re- 
ferred in detail to the efforts made by. the London 
County Couacil to ‘plage the instruction given in those, 
schools*on sourid educational lines. The appointment of 
an edifcational principal fo gach school, the insistehce on, 
practical teaching in the laboratory or workshops the 


encouragement of-special Advanced studies suitable to | 


each locality, and the establishment of an efficient system, 
of inspection, are evidence of the thought and care 
bestowed upon the direction of these institutions. They 
are still, however, in an experimentaé stage of existence ; 
but in the provision .they afford for secondary technical 
instruction, particularly of that kind adapted to evening 
students, they serve to indicate the great progress that 
has been made during the last five years. 3 . 

Among the descriptive papers contributed by foreign 
delegates, that of Herr von Deifenbach, on thẹ system of 
instruction in Wiirtemburg, would claim first consideration, 
if space permitted us to enter upon this group of subjects. 
None of these communications, however, add much to 
the information already furnished in the reports of 
various Commissions, ‘and in thé. articles on foreign, 
schools that have appeared fron® time to time inthese 
pages, and in those of Ather journals, 

The question of commercial education was fully dis- 
cussed by geveral speakers, including M. $iegfried, 
Mr. Hewins, Mr. Sidney Webb, and Mr. Organ. The 
cry for commercial education, when carefully defined, 
seldom means more than a demand for the systematic 
teaching of modern subjects in our secondaey schools. 
A course of French and German intelligently taught, 


« 


lessons in scientific method illustrated by laboratory '” 


work in chemistry and physics, instructiow in prac- 
tical mathematics with graphic exercises, and lectures 
on history with explanations of the growth and routes 
of trade would satisfy most of the requirements of 
those who attach value to commercial education ; and 
schools giving such a training will probably be found in 
every large town, when our secondary education i$ fairly 
organised. In connection with this subject, attention 


| may be called to a report on commercial education in 


Europe recently issued from the Bureau at Washington. 
Dr. James, the writer of the repor®, tells us: ‘There is 


no institution in Great Britain, which fairly deserves the ` 


name of a commercial high school. . . . England is now 
beginning to wake up to the necessity of this sort of 
education. Boards of trade, teachers’ conventions, edu- 
cational societies, have all begun to agitate for its intro- 
duction.” And, later on, he says “Instead of taking 
hold of the subject at the right end, and organising a 
great institution in London, which might serve aq a 
model for such schools elsewhere, the English began 
„their work in this field, as in many similar instances, by 
eestablishing examinations.” We feel the force of this 
criticism ; but it is a question, to be carefully considered, 
whether high schools of commerce, similar to our science 
golleges, dre really needed in this country, for the training 
of youths between the ages of eighteen and twenty-one 
in tge details of office work. In their papers dealing 
with this question, Mre Webb and Mr. Hewins have 
contributed to the better apprehension of the difficulties 
of the subject. As pointed out by Se of these writers, 
the highest commercial instruction must be specialised 
to prove useful and attractive, and it should appeal to 
those engaged in the particular branch of commerte to 
whigh#it refers. . 
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We cannot dose this short notice of the subjects com 
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sidered at the Congress without reference to the papers 
on domestic econorfy. It must be admitted that the 
teaching af such subjects as cookery and laundry work 
has been made of late yéars distinctly more educative, 
and at.thesame time more practically useful. Much of 


, this improvement is undoubtedly due to the educational 


experiments carried out by Mr. Hugh Gordon and by 
© Mr. Heller, under the direction of the London School 
Boafd. The results of their work may be seen in the 
training schools attached to somg of the polytechnics, 
‘and in the classes held in other. institutions, e Miss 
Walter’s paper on “ Domestic science as an element in 
girls’ „eduçation” shows the*gréat advance that has 
recently been. made in the treatment of this important 


. subject, and marks the distinction, not always clearly 


indicated, betiveen the teaching of domestic science and 
. of domestic arts. For persons qualified to give instruc- 
tion in the science there is an increasing demand ; and 
tn her paper, Miss Walter gives an outline of the course 
of.trainjng such persons should undergo, and her sugges- 
tions-do not err on the side of incompleteness. 

It is doubtful whether the bulky volume, the contents 
of which we have endeavoured to summarise, will be read 
by many, even of those persons who are actually engaged 
in the work of technical. education. Such congresses, 
however, serve a useful purpose in bringing people 
together for the interchange of opinion, and in inducing 


=e a few persons te think seriously on some of the difficulties 


which, owing to its wide meaning and the variety of its 
fhethodg, the problems oféechnical education undoubtedly 
involve. e ' 
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MICROSCOPIC STUDY OF ALLOYS. 


"THE study of metals with the microscope proceeds 
apace, and'is now becoming as generally puf- 
sued among metallurgists as the determination of 

“melting pints has been during the last five years. 
Since the appearance of Prof. Roberts-Austen’s article 


‘œ on “Micrographic Analysis” (NATURE, vol. lii. p. 367, 


o 


LO 


1895) of iron and steel, a large amount of work has been 
done ; but most observers still devote themselves more or 
less exclusively to the study of this metal, attacking 
unsolved problems which seem to have great industrial 
importance. This tendency is unfortunate from some 
points of view, for’ the complex constitution met with in 
that protean element makes it less easy to explain the 
. observed appearances until, by work on simpler alloys, a 
better a@quaintance with the whole subject has been 
obtained. M. Charpy is one of those who has resisted 
the temptation offered by the alloys of industry, and in a 
recent paper’ has given some interesting results of his 
investigations on binary alloys which are well worth 
re-statement. . 
It is now fairly established that microscopic examina- 
tion gives an immediate analysis of alloys, which is all 
the more valuable for differing in its results from chem- 
ical’ analysis, since these differences indicate the exist- 
ence of definite compounds, and elucidate the structure 
in other ways. The immediate analysis is now made 
with the aid of a planimeter, as Sauveur recommended, 
by which the ratio of the areas occupied in the micro- 
scopic field by the various constituents can be measured. 


The metal or metals forming each of these constituents® 


can often be indicated by their colour, hardness and, 
above all, the effects on them qf various reagents, "and 
thus a full account of the alloy can be given. ° 

In the normal tywe of constitution of binary alloys, 
crystals of one of the metals, or of a definite compound 
of the two, are seen enveloped in a'second constituent, 


whick is generally the eutectic alloy, containing both 






Étude Microscopique des Alliages Métalliques.g Bull, de Se ese. 


Encouragement, vol. ii. (1897), p. 384. 
s 
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“elements in a very fin@ly-divided state. The; compo- 
“sition of the eutectic mixture remains cônŝtant, whilst 
the’amount of isolated crystals varies with the percen- 
tage compositién of the alloy.® The limiting casês of a’ 


pure definite compound or metal, and of a pure eutectic . e 


mixture may be grouped with these alloys. 


Eutectic alloys vary in'appearance according as they, id 


have been cooled slowly or quickly. In the latter case, 
the surface is uniformly striated, but the crystals or 


crystallites are so small, that it is difficult to oktain . 
satisfactory photographs of them. When the solidifi- A 






nia e. 





Fic, 1.—Alloy of silver, 66 per cent. ; antimony, 34 per cent. 


cation is slow, however, the separation into lamellæ is. 
strongly marked, especially when viewed under high 
powers, and this structure is highly characteristic of 
eutectic alloys, being easily traced in any of them what- 
ever the metals in the alloy may be. It is well shown in 
Fig. 1, which represents an alloy containing silver 66 per 
cent., antimony 34 per cent., magnified 500 times; the 
metal has been treated with sulphuretted hydrogen, which 
has blackened the silver and left the antimony unchanged. 


Fic. 2.—Alloy of th, go per cent.¢ antimony, ro per cent. 


In the same figure sonte straight edges can be seen, im 
which the ramifications end, and which sketch out shapes. 
resembling those of crystals of antimonY. ‘The presence 
of these crystallites or incipient crystals in eutectics con- 
stitutes bne of the resemblances between them and the 
micro-felsitic basis observed in many igneous rocks, and! 
it seems likely enough that if light transpitted through 
these alloys coyld be examined, it Would show that they 


are on the borderland betyteen crystalline ahd amorphous e 
matter. i : . 
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Begjdés’ the normal type of nary alloys, in which [ant 


eutectics are observable, there is a second type consisteng 
of alloygof metals-which form isomorphous -mixtures with 
each’ other. These alloys, whatever may be their com- 
‘position,*consist of only one species of crystals,-which fill 


.{ ethe whole space; he cémposition and the properties of 


imony is shown, the cubical crystals appeag to consist 
of the 50 per cent. alloy setin a eutectic magma. Fig. 3 
shows the alloy with 25 per cent. of antimony. As the 
proportion of antimony in the whole mass approaches 50 
per cent., these crystals invade the whole field, and 
numerous minute crackg appear, on the edges of which 
is seen a secontlary crystallisation without the inter- 


¢ 


the alloys @sually varying in a continuous manner in each 


* crystal. The number of metals. capable of forming 


position of an intermediate substance. This structure .is 
characteristic of a pure or homogeneous substance, a8 in 
the beautiful micro-segtions of pure gold prepared by 
Osmond and Roberts-Austen,! one of which is repro- - 





Fic, 3.—Alloy of tin, 75 per cent. ; antimony,! 25 per cent, 


isomorphous mixtures with each other is small, the 
bismuth‘antimony alloys being the only ones out of 
fourteen series investigated by M. Charpy in which this 
property was found to exist, but, on the other hand, there 
are many cases of definite compounds of two metals 
isomoérphous with one of them. Thus, for example, 


microscopic study has enabled. M. Charpy to detect a 
compound of tin and antimony. containing about 50 per 


a 
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: Fic. 4.—Pure gold. X 1000 diameters. 
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cent. of tin and isomorplfous with antimony, although the 
freezing-point curve, workgd out by Roland-Gosselin, 
and consisting of three branches having their concavities 
upwards, and ngeeting in two angular points or maxima, 


' gives no direct indication of the relation etween these 
. metals. e 


. . * e » >l 
eIn Fig. 2, in which the alloy containing 10 per cent. of 
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ducedein Fig. 4. When the proportion of antimony is 

increased above 50 per tent. a eutectic magma shows no® 
signs of reappearing. Similarly. in the tin-antimony 

series, there is évidence of.a compound containing 20 

per cent. of-antimony and isomorphous with silver, and 

in the silver-tin series a compound’ containing .30 per 

cent. of tin also appears to-be isomorphous with silver. 

An investigation of the triple alloys of these metals would * 
be interesting, as probably affording fesh examples af 

isomorphous series. TKR 





NOTES. aan 
THE Municipal Council of Paris has made a grant of three 
thousand francs to the fund for the erection, of a statue of 


Lavoisier in Paris. . 
e 


M. Mourgau has foiind jn the records obtained at thé Parc- 
St.-Maur Magnetic Observatory, a distinct disturbance evidently 
produced by the Indian earthquake of June 12. The exact 
time of the magnetic perturbation registered on that day is 
11.37 a.m. X i 


Rr a recent meeting of the Durham and Northumberland i 
Archeological Society it was unanimously resolved t8 obtain a 


portrait of the president, the Rev. W. Gréenwell® FLR.S.; * 


Canon of ‘Durham, to be’ placed in the -CathedrAl. Libary, 
Durham. `A strong committee has been formed to further this 
object, and more than one hundred guineas have already’ been 
paid or promised. Further subscripsions are invited, and will 
be received by Mr. C. Rowlandson, at Messrs. Hodgkin’s Bank, 
Durham, or by Mr, J. G. Gradon, Lynton House, Durh&m: 


Sir RUTHERFORD ALCOCK, formerly president of the Royal 
Geographical Society, died on Tuesday, at the age of eighty- 
eight. The- death is also ahnounced ®f Prof. C. E.*Colby, 
professor of organic chemistry in Columbia University. - 


Dr. G. H. Orro Voicer, who died at Sulzbach, in the 
Taunus, on October 18, aged seventy-five, was at one time a 
notable figure. in scientific and political circles in Frankfurt. 
A many-sided man, he contributed durjng his life a number of. 
miscellaneous papers to various natural history and philosophical 
societies. He made several original contributions to geology, 
and wrote on the origin of springs, and on meteorological and 
mineralogical topics. 
While resident in Frankfurt, he founded a society for the cultiva- 


tion of sciences and arts cafled the ‘‘ Freies deutsches Hochstift.” ` 


Nearly forty years ago, when the old residence in the Hirsch- 
graben, where Goethe was born, came into the market, he 


boughs it. 


existed (as described partly in Dichtung ynd Wahrheit, and 

partly in W¢thelm Meister) during the boyhood of the poet, 

This done, he made over the Goethe-house to the Hochstift, 

of which he was then, and for twenty-two years,the president. 
1 

1 Oggnnd and Rohgrts-Austen, “ On the Structure of Metals, its Ort 


and Changes,” Pil. Irans., vol. clxxxvii. (1896), A., pp. 417-432. 
x . . `. , ° 


During the time of his greatest activity, 


For a time he lived in it, with the direct object of ` 
gradually restoring it, room *by room, to the state in which it - 
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After Frankfurtghad ceased to be a free city; and imperial ideas `| 
swept over the old place,’Dr. Volger found himself increasingly: 
out of harmony with the new régime, and she withdrew from’ 


Frankfurt, first to Soden and lately to Sulzbach. In accordance 
with his express wish, his,funeral at Frankfurt, on the 2oth ult., 
. Was strictly private. eo lp ai 


tf ‘ 


` We bave received the Year-book of the *Cambridge Philoso- 

, phical Society, containing the addresses of the “Fellows of the 

' Society, and. a-list of the English and foreign Sofielieswith 

whom the publications of the Society.are exchanged. It weuld 
.apptar that the Society is a conVenidht, meeting-ground for 
Cambridge men engaged in scientific. work. Papers for pre- 
sentation to the Society are received by the Sécretaries at the 

‘library of the Cambridge Philosophical Society, Cambridge. 

“Phe Proceedings are published three times yearly—the publica- 

_tiqn of the Transactions "is, to be accelerated : the meetings 

` are held every fortnight during full term. The following is a 
“fist of the’new honorary members, elected May 24, 1897 :— 
Major Macmahon, R.A., Prof. Charles A. Young (Princeton), 

Prof. Michelson (Chicago), Dr. Boltzmann (Vienna), Prof. 

Righi (Bologna), Prof. Mendeléeff (St. Petersburg), Sir Archi- 

bald Geikie, Prof. Dana (New Haven, Conn), Sir John Kirk, 

Prince of Monaco, Rev. Canon Norman. (Durham), Prof. 


re Wilhelm Pfeffer (Leipzig). 


AN instructive fisheries exhibition, arranged to illustrate the 
fishing inflastries and the app&cation of science to agriculture, 
was opened in the Zoological Museum of*the University College, 
Liverpool, on Friday last. The exhibits are fully described in 

a guide to th® exhibition published by the authorities. ° There 

is a series of the food fishes of this district, with the more im- 

portant food matters of each ; also a series of useful and‘useless 

fishes which corgpete with one another by eating the same food. 

Another exhibtt contains specimens of the shell-fish of the dis- 

trict, showings stages in the life-history and growth, legal and 

illegal sf&es, pearl formations, and pearls, A case is devoted to 
"® display of printed matter, plates, photographs, drawings, and 

lantern slides, illustrating the publications, both administrative 

and scientific, of the Lancashirg Sea Fisheries Committee, and 

other work bearing upon the fisheries of the district. The 
» drawings and sketches inclide a number made by Prof. Herd- 
man in illustration of ‘his joint investigation with Prof. Boyce 
on the diseases of oysters and the connection between the oyster 
and disease, The exhibition will no doubt promote a more 
widespread: Interest upon tht important question of sea- fishing, 
and thus assist in'increasing the harvest of the sea. As Prof. 
Herdman pointed out at’the opening ceremony of the exhibition, 
fishes are animals, their food is composed of. animals, and their 
enemies‘are animals.’ In all the operations of their life, their 
feeding and breedirig, and so on, they are ‘subject to the same 
biological laws which regulafe the lives of all animalsin the sea. 
The investigation of fishery questions is applied biology, and if 
our fisheries are to be benefited they must be treated in a 
scientific manner. We do not trust to unaided nature fore our 
supplies of bread-stuffs and beef. Why then should we trust to 
nature for fish? As there is an agriculture of the land, so there 
must be an aquiculture of the sea. Fishermen must in the future 
be farmers of the sea-shore, not hunters as they have been in 


the past. 
P (9 


Sır J. WoLre Barry, in an addréss at the opening of the 
new session of the Institgtion of Civil Engineers on Tuesday, 
said that the Institution now numbers on its roll 7075 persons. 
Reviewing the subject of the examinations recently instituted, 
he poinaed out that they are intended to show that candidates 

. for elggtion into the class of Associate Members are acquaiifted 
yf. those general principles which have always been and must 


NO. 1462, VOL. 57] . 





| contain the rinderpest germ,” 








bg, *ecognised as the basis of the engineering professionp and 


valso td’ make clear. that each candidate possesses a somewhat 
“fuller scientific kaowledge of the glements’ of the . partieulgr’ 


‘branch in which his special training has lain, Practical grow- ` 
ledge’ is no less necessary now than formerly ; for the examina- ` 
tions ‘have not been instituted i in lieu of other qualificaégions set 
out i in the by-laws, but in addition to and supplementary of them. - 


WE have‘received the Report on the Administration of the 
Meteorological Dgpartment..of the Government of India in. 
1896-97. It is-divided into.two parts 3 the first gives a general 
account of the results during the past year, and the secogd gives 
details of administration, chiefly. i in, the form of tables. In the 
branch of marine meteorology two. clerks have been regularly 
engaged - in_ ‘collecting. data. from.. ships visiting , Calcutta and 
Bombay, and more than- two, thousand logs have: been extracted. 
The observations are tabulated „day. by.. day, and.are utilised in 
the preparation of. charts. of. the Monsoon, area. , 

have been made for some,-years past in certain forest areas with 
reference to the: influence. of forest- growth upon.t the- distribution 
of rainfall, but. have now been discontinued. . Photogrammetric 
cloud observations have been regularly, made since March last at 
Calcutta and ‘Allahabad with the best; itype of i instruments, which 
were constructed. in Paris. - Storm warnings are issued when 
necessary, partly. from Calcutta. cand. partly from Simla, and 
timely notice appears to have been given of all the more im- 
portant disturbances. Among the various useful publications, 
we may mention the printing of the hourly observations formerly 
made at Trevandrum, under the’superintendence ‘of the: late J. 
Allan Broun. -The work of publication of the hourly values is 
now ‘completed, and Mr. Eliot-has undertaken their discussion, 
from which we anticipate some valuable results. He hopes to 
complete it during the present year. i 


A RECENT number .of the Cape of Good Hope Agricultur al 
Journal contains an important report on rinderpest by three 
Russian investigators, M. Nencki, N. Sieber, and W., Wyazni- 
kiewicz. These ‘gentlemen were . appointed | by.: the. Russian 
Government ‘two years ago, to , study how . far” sheep of the 
Merino family. are subject, td rinderpest, and at the same ‘time to 
investigate | ‘the, naturé of. the contagium of this disease. . Their 
inquiries were ‘carried | ‘on first in. the Kuban- Còssack country, 
and Jater, at the’ Institute” for experimental medicine in St. 
Petersburg. ` . They claim’ tò have discovered the ‘ genuine con- 
tagium. of rinderpest, . ‘which does, not’ belong” to the bactetial 
class of germs, but appears, to partake ' ‘horeeof, the character ofe 
the amoeba. .After experimenting with, about a, hundred different 
media, in ‘the’ hope of, separating ` “out the “specific rinderpest 
agent, their efforts ' were rewarded by. the ‘discovery, of “‘ slightly 
luminous bodies i in, size from" 1-3 By. ‘mostly round, a few being 
oval, pear-shaped, ' ‘or ‘drawn toa point., 'On” the’ larger ones 
swellings may bë seen, ‘and, ina few, a grain lying i in the centre. 
The larger and duller individuals show amoeboid developments ; ; 
some*also have one, seldom ` two, ciliated protrusions. ” With 
fresh cultures of these organisms the rinderpest can be generatede 
Such cuiltires, , however, are very ‘petishable, and it is recom- 
mended to re- -inocflate thg culture daily. The best material for 
the cuftivation’ of thesé organisms is®apparently that which is 
gich in enimal mucus, and, by, employing solution? containing 
an abundance’ of mucine, the authors succeeded in at length 
obtaining them ip a living condition outside tge animal's body. 
Great ‘difficulty was experienced in enguring the virulence of 
rinderpest oultures, but this trouble has to a considerable extent 
been overcome. ‘All organs and®juices of diseased animals 
the authors assert ;gand now that 
their methods have been brought before’ th® scientific ‘world, ite 
only remains for other investigators to repeat and, we trust, © 


confirm the important results which have been obtained. eo! 
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Tees first number (November) of fhe new aie of ihe Centyrd 


Magazine: congains several contributions of scientific interest. 
Pipl. éI. F. Osborn writes gn appreciative hogice (accompanied 
by a pgrtrait) of the late Prof. Cope. Shortly before his death 
Prof. Cope: commynicated to Mr. W. H. Ballou a number of in- 


F ` teresting wiews which he held as „the result of many years’ study 


of: ‘the skeletons! of Saurians, or lizard- tike reptiles, found in 
various beds of the Rocky Mountains and other: regions of the 
Uniéed States.  'He had arrived at some original and ingenious 
speculations with regard to the structures andehabits of these 
animals, ‘andy én addition, he completed the evolution: of the 
carnivor@us line: of Saurians. Mr. Ballou |now. presents these 
views in an interesting article containing seyeral vigorous illus- 
trationg, in which Mr. Knight well conveys | Prof, Cope’s impres- 
esions of how ancient Saurians lived and moved. —Mr. Jonas 


*Stadling, who witnessed the start of Herr Andrée’s balloon: 


expedition towa rds the north pole, ‘contributes to the Century a 

short description of the preliminary arrangements, accompanied 
by several reproductions ‘of photographs f the balloon when 
beginning its journey. “ Mr. Stadling states that the ballvon lost 
about fifty cubic’ metres of gas every twenty- -four hours when it 
was standing filled’ in the balloon-house, from which ‘rate of 
escape of gas it is concluded that the balloon would float about 
thirty days. —Accompanying an article upon Mrs, Cameron and 
her photographs, i in the Century, is a fine ‘reproduction of her 
successful portrait of Sir Joba Herschel. ' | , 


THE continudlly increasing difficulty of “dealing with the. 


sewage ,of large), towns lends an interest to any scheme which 
appears to give satisfactory. results in the) purification of the 
effluent from ‘the sewers so as to render it fit to flow into the 
rivers without polluting the water; and ‘creating @ nuisance. 





required standard, that Manchester has betn advised that the 
only practicable'way of disposing of the effluent from the sewage 
tanks, which now flows into and ‘pollutes|the Ship Canal, is 
by constructing! a culvert fifteen miles long for the purpose 
of conveying it to the estuary of the Mersey at a cost.of 
258, 000%., and dt is intended to apply tọ Parliament in the 
ensuing Session for the necessary power to Carry this work out. 
The sludge from the tanks is to be taken out to.sea. The 
County Council jof London employ a fleet of six steamers which 
aré regularly engaged in conveying the sludge, deposited in the 
outfall tanks at Barking and Crossness a distance of fifty miles 
to Barrow Deeps at an annual cost of 32,000%.; the material so 
removed amounting tå over two million tons a year. At Exeter 
a new system of “septic ” treatment hab been tried, and it 
is described hy Mr. Cameron, the City Surveyor, i in a paper 
read before the Devon and Exeter Architectural Society. Iti is 


claimed for this system that the sewage treated by this process’ 


in the tanks-is brought under the influencejof micro-organisnis ; 
the decomposition of the matters which would otherwise under- 
go putrefaction being effected by the presence of these tigro- 
organisms, ‘their products being ammonia and carbonic acid 
ewith some other gases. The bottom of the tanks after’ six 





Ne months’ use, when exposed, showed only d thip layer of black 


‘earthy matter, together with mud and geit., The efluent i is not 
‘offensive, and it is stated that it does not firment. At Wver- 
hampton recent experiments ‘have æhown that filtering the 
sewage through 'ċoal-dust is an effectual| way ‘of purifying it, 
and that a very saflsfactory effluent can be obtaified by passing 
200 gallons of sewage through one square yard of filtering 
material in twenty-four hourg. x 


THE interest pf the many recent observations of earthquake- 
jwilsations has ded D? M. Baratta, who is pyeparing.a history 

° of seismology, ‘to search for earl accounts of these phenomena 
*in various scientific works. He has succeeded in discovering 
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| Rivista Geografica Italiana (1897; fase. viii). 


So, 
great is the difficulty and cost of, purifying the sewage up to the: 


-milliop. ` 
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Several forgotten records, which are described in a paperin the 
®Those of pul- 
sations observed with magnetic apparatus date back to 1681, 
„with astronomical instruments to767, and with levels to 1833. 
Dr. Baratta’s examples are taken from. Freck and Italian 
sources; and it can hardly be doubted that others, equally in-,. 
‘teresting, would be obtained from ati examination of English” 
and German works.’ è vs see 


IN an ipteresting and well- illustrated little memoir on 
“LD Ethelle réduite des expériences ‘géologiques,” i in 'the Revue 
de Universite de Bruxelles, M. W. Prinz sets himself to answer 
the question whether experiments conducted to explain egeolég- 
ical phenomena ‘become untrustworthy on account of the small 
scale and different materials with which they are necessarilys 
performed. His answer is decisively negative. The results of 
experiments like those of Cadell on the production of planes of 
major and minor’ thrust are exactly similar to those produced i w 
the planing of steel, the difference in sqle between the two® 
classes of experiments being greater than that betweén Gadell’s 
thrusts and those of the Highlands which they were intended to 
explain.s With regard to ‘difference of material results similar 
to those of Daubrée on plate-glass may.be reprodgced i in mastic, 
cast-iron,- modelling clay, and half-solid mortar; in all cases , 
cracks similar to. the joints and cleavage in rocks are produced. 
Again, the differential movement which makes marginal cre- 
_vasses in. glaciers may be imitated ingthe cutting of glass.by a 
wheel, by drawing a needle overgdry plaster, by a pencil on 
paper, by footsteps, or by dragging a cane over thick snow, and . 
even by moving a, cart- wheel over a muddy road. Further 
instances, ingluding the action of a diamond on glass, and a 
bibliography, conclude this interesting memoir. 


‘Mr. ALBERT F. Woons, of the Division of Vegetable 
Physiology « and Pathology, United States Deparynent of Agri-- 
‘culture, describes i in the Botanical Gazette a novel method of 
preserving ‘the green’ colour of plants” for exhibitien purposes.” 
The principle involved is to bring about a ‘combination %f the 
` chlorophyll i in the cells of the plant with “copper. The result- 
ing compound, copper phyllocyanate, is practically insoluble 
in any of the ordinary preserting media except strong alcohol, 
and is not destroyed by light. The resulting green can scarcely 
“be distinguished from the normal chlorophyll green, eThe pro- 
cess described is a. somewhat complicated one. After removing 
the air as completely ‘as possible ftom: the surface and: from the ” 
intercellular spaces by immersion in 90-95 per cent. alcohol, 
or by means: of the air-pump, the tisdhes are placed Sin a 5 per 
cent. soltition.of glycerol containing ° enough [dissolved copper 
sulphate or copper acetate to give it a bluish tint.” The un- 
combined copper is dissolved out by a dilute glycerin-formalin 
solution, ant! the object may be preserved in this solution or 
in any of the usual media except strong alee 
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THE-number of printed ‘specifications of patents‘ ‘in the Patent 
Office Library at the present time is well over a quartereof a 
To search through these specifications in order to 
obtain. information as to the, novelty of an invention is thus a 
tremendous task even for the trained expert ; yet by omitting such 
a search many a patentée has found, after paying his fees, that 
his patent was worthless, because it had! been anticipated ; for 
the Patent Laws of this country make no provision for an official 
seah as regards novelty, and all patents are |taken out at the 
risk of the inventors. Thé@ searcher is, however, greatly assisted 


În his task by a series of indexes and abgidgments published by, 
the Patent Office as a guide to the specifications themselves, and 


freely distributed to the principal public libraries i in this country. 
The abridgments give a general description | of the nature of 
everyeinvention patented, and the object of their publicati n is 
to enable the w8uld-be patentee to carry out, at any rate in so 
z ! 
e ‘ 
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‘cases, what my be termed a fireside search. The volume 
containing abridgments® of ‘patents belonging to the class 
of Philosophical Instruments, and referring to the years. 
1884-88, has been sent to us by the Comptroller-General. 
of Patents. In %t we find concise descriptions (usually illus-' 
‘trated’ by diagrams) of optical, nautical, suryeying, mathe- 
matical, and meteorological instruments and accessories. Some 
-of the subjects. of the patents are very trivial, while others are 
most ingenious ; so an examination of the whole will be found 
amusing as well as instructive.’ The favourite, scientific instru- 
ments upon which human ingenuity exercises its powers seem to 
ibe barometers, clinometers and other in$truments for measuring 
‘vertical angles, magnetic compasses, hygrometers, and hygro- 
-Scopes, lenses, levels and plumbing instruments, logs and leeway 
indicators, magic-lanterns and other projecting apparatus, 
thathematical drawing instruments, microscopes, reflectors, pro- 
tractors, sounding apparathis; spectacles and eye-glasses, survey- 
fhg instruments, telemgters, thermometers and pyrometers, and 
stands for cameras and telescopes. The volume thus provides 
the material for a liberal, education in the- construction of 
scientific apparatus, in addition to which it is full of interest to 
every: one with gn inventive: turn of mind. 


In. the current number of the “ Annotationes Zoologicz’ 


Japonenses ” Mr. Nishikawa describes a newly-discovered mode 
pe by which the'eye ofthe lower side of a flatfish travels round’ to 
the upper side during megamorphosis. Agassiz observed that 


inthe majority of flatfishés thg eye of the (eventually) blind side’ 


travels round .the dorsal edge of the dead until it attains its 
final position, and that not until this rotation is completed does 
the dorsal fin grow forwards beyond the level of the eyes. In 
Plagusta, on the other hand, the dorsal fin ‘is known to grow 
forwards to the snout while the éyes are still symmetrical, and 


this i is the first instance of th® Sea of Dugong, remains, so 
fat south, Among other noteworthy acquisitions are : The bower 
‘or playground of Newton’s Bower-birg (Prionodura newtongune), 
types of the Honey-ants of the Horn Central Australian Exploring 
Expedition, and a further collection of bird skins from the same, 
some ancient Peruvian urns, a collection of*Australian Caleoptera, 
and the remains of the Asiatic: elephant Jumbo, 
Hedley, one of the officers of the Museum, who was permitted 
to accompany the Royal Society’s Coral Reef Boring Expeditipn, 
succeeded in anmssing an interesting collection during his stay 
on Funafuti, ‘particularly of invertebrate and etgnological sub- 
jects. The collections are now in process of description by the 
scientific staff of the Museum. A commencement has been 
made at the works for extension of the Museum buildings, for 


which a sum of 6000/, was voted by the New South Wales è 


Parliament in 1895. The old ant-eaten roof has been removed, 
and a new roof, built, of steel, wood and copper, has been 
constructed. While this was in progress a thorough inspection 
of the building was made to ascertain the extent of the ravages 
of the “whité ant,” with the result that further depredations 
were discovered. These terrible termites were found to have 
penetrated: under the floor of the ethnological hall, and com- 
pletely destroyed the woodwork of that structure as of the roof. 
It is not surprising to read that discoveries of this kind gave 
the curator, Mr. R. Etheridge, jun., plenty of cause for anxiety 
during last year. The chief change‘in the staff of the Museum 
is the appointment of Mr. W. J. Rainbow to succeed the late 
“Mr. F. A. A. Skuse as officer in charge of the entomological 
collections. 


THE difficulty of the problems which await the’ iraia 
into the chemistiy of the enzymes is well illustrated by the 
results, published in the current Berichte, of an attempt made 


the right eye attains its final position on the left side of the fine] by A, Wroblewski to isolate diastase. ‘The greater part of the 


by penetrating,“in the course of its rotation, through the soft 
tissues at the, base ‘of the fin. In the fish observed by Mr. 


Nishikawa the dorsal fin also grows forward before the rotation’ 


taof the right eye, but this anterior extension does not unite with 
the head until after the rotation is completed. 
margin is contiguous with the dorsal.surface of the head except 
posteriorly where there is a di$tinct hole, bounded by the head 
and the anterior extension of the fin, for the passage of the’ 
right eye, which thus teavels round the dorsal side of the head 
without sinking into its tissues. It is clear, as Mr. Nishikawa 
points out, that the mode by which the change of position 
is effected in this fish is intgrmediate. between that observed in 
ordinary flatfishes, which are destitute of an anterior extension 
of the dorsal fin at the time of transformation, and that which is 

` exhibited by Arxogéossus and Plagusia, in which types the 
anterior extension of the fin coalesces with the head before. 
gotation of the eye, and requires to be perforated for the passage” 
of that organ. The genusgof the Japanese fish could not be 
ascertained with certainty, but it is believed to be closely 
related to the genus Plagusia. 


THE forty-third annual report dealing, with the work of the 
Australian Museum, Sydney, during the year 1896, has just 
come to hand. The most important „presentations to the 
Museum during the year was the Dobroyde collection of 
Australian birds and eggs, containing several thousand skins 
and eggs—the result of, forty years collecting. This was 
Peers: by the Government of New South Wales fim 

. J. S. Ramsay, and transferred? to the custody of the 
a of the Museum,. Another valuable donation is a mass 
of meteoric iron weighing just over 44 lb., found on the 
Nocoleche Holding, near Wanaaring, New South Wales, and 
presented to the Museum by Mr. G. J. Raffel. The semi- 
. fossiLzemains of a Dugong, discovered in the excavations Bra 

al, near Sydney, have also been presented to the Museum. 
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Its ventral’ 


substance usually known as diastase was found to be a carho- 
hydrate, which yielded arabinose when boiled with acids. The 
active constituent, on the.other hand, was found to have all the 
properties of a protein, although the author could not be sure 
that he had prepared it in an absolutely pure state. The proteid 
natute of the enzyme follows from the facts that the residue left 
after removing the inactive carbohydrate shows all the charac- 
teristics of a proteid body, and at the same time exerts the 
diastatic action on starch. This research affords, for the first time, 
a definite experimental basis for the enrolment of this enzyme 
among the proteids, although many investigators had taken this 
view of its nature on general grounds. ° ° 


THR Bulletin of the Bussey Institution, ‘vol. ii. part.6, pub- 
lished under the authority of Harvard University, consists of 
a paper by Prof. F. H. Storer, on some of the chemical sub- 
stances in the trinks of trees, which serves to show that other 
substances besides starch are stored up in large quantities as 
reserve food-material in the winter, to be conyerted into sugars 
in the spring. 


THE additions to the Zoological Society's Gardens during tHe 


gast week include a White-crested Tiger Bittern (T¥grosoma ° 


leucolophum) from West Africa, presented by Dr. J. F. Dell; an 
Alligagor (Alfigator mississippiensis from ‘Southern North: 
jeAmieric®, presented by Mr, J. H. Renals; a Common Cham- 
æleon (Chameleon vulgaris) from North Africa, presented by Mr. 

G. E. Gratton ẹ two Great-billed Rhea (Rhea macrorhyncha) 
from North-east Brazil; a -Pennant’s Parrakeet (Platycercus 
pennanti) from Australia, deposited ; six Common Rhea (hea 
americana), bred ‘in Holland; a Many-coloured Parrakeet 
(Psephotus multicolor) from Australia, purchased 3 d Sambur 
Deer (Cervus aristetelis, 2), a Hog Deer (Cervus, porcinus, 2» 
from Indig, received in exefange; three Shaw’s Gerbilles 
(Gerbillus shawi), born in the Gardens. . 


\ ‘ 


Mr. Charles ° 
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0° * OUR ASTRONOMICAL COLUMN. °» 

a THE PHOPOGRAPHY OF FAINT MovinG|CELESTIAL OBJECTS. 
` AĤ ingenious but simple method of photographing unseen or 
. very faint moving but known celestial objects has recently been 

suggested by Prof. Barnard (As¢r. Nach. No. 3453). | Every 

one knows that in orfer to photograph a; faint celestial object, 
it is only necessary to prolong the exposure until a suffi- 
ciently burnt-out image is recorded on the photographic plate. 

If; however, the object has a rapid motion, then the image will 

net remain on one part of the plate a sufficiently long time to 

record its impression, since the clockwork f@the instrument is 
regulated to. cpunterbaldhce the apparent! motion of, the stars. 

Prof. Rarnard’s idea is to use, 

telescope for following the object in question, two guiding cross 

wires attached to a light frame which can be moved by a delicate 
clocksvork (the works of an ordinary watch are sufficient), the 
speed of which can be regulated to the motion of the object. 

Arrangements can also be made that its direction of motion can 
` be regulated to any position-angle. When ‘adjusted to the eye 

end of the guiding telescope, the instrument is set so that the 

amount and direction of motion of the cross wires shall coincide 
with that of the comet or minor planet. le 
A star in the field of view is then bisected by the cross wires, 
, and the mechanism set in operation, the star being kept bisected 
by the ordinary slow motions for star guiding. It will thus be, 
seen that although the operation is exactly the same as if the 
star itself were being photographed, it is' the image of the comet 
` which will-remain stationary as regards the photographic plate, 
‘while the stars will produce trails. Prof. Barnard mentions 
that the device will be very serviceable for photographing 
visible comets with ill-defined nuclei, as these have no definite 
points to guide by, and it is for this work that he is going to 
have an instrument of this kind made. ' | wos 


SUNSPOTS AND THE WEATHER.-—Although nearly every one 





is agreed that sunspots .do influence our weather, the relation. 


between them is evidently not a very simple one. Statistics of 
the weather from places situated in moderate latitudes do not, 
at any rate, bring out very clearly direct, indications of such a 
connection ; but when they are gathered from a large region 
near the equator, such as India, then ‘the effect of the sunspot 
‘cycle on the weather is more decisive.- The first effects of solar 
disturbances would be felt at the equator, and as the mean 
‘temperature does not vary very. much! from the extremes, a 
general small increase or decrease would make itself apparent. 
In more northern latitudes local disturbances seem to tend to a 
great extent to mask. the effects of a variation in the amount of 
solar radiation. . 

Mr, Alexander MacDowall has, however, examined a number 
of weather statistics from several European stations—viz. Bremen, 
Paris, Geneva, Greenwich—-and he findsithat they are suggestive 
of, a relation to the sunspot cycle (Quarterly Journal of the 
Royal Meteorological Society, vol. xxiii. No. 103). es 

° In making out this curves: he says he has used smoothing 
methods freely, sometimes smoothing. with averages of five and 
sometimes with additions of five. In! this investigation the 
author has compared corresponding portions of successive years, 
such as the winter half, summer half, the four.seasons, &c. To 
sum up the inquiry in his own words, he says: “ In the climate 
of Western Europe there is apparently a tendency to greater 
heat in the summer half and to greater jcold in the winter half 
near the phases of minimum sunspots than near the phases of 
maximum ; the contrast between the cold and heat of the year 

ethus tending to be intensified about the|time of minimum sun- 
spots. . . . If we accept the view to which direct observation of 
the sun seems to lead, that solar radiation of heat is greatgr 
about the time of maximum sunspots,we appear to have a direct 
explanation why, on thone hand, our jwinter cold shoyld thus 
be moderated ; and as to the contrary effect in the sumgner half, 
it is not difficult to conceive that s8lar activity may, by increase& 
evaporation, bring about the presence |of more cloud, and so 
give us cool, rafher than hot, summers./’ e : 

The conclusions drawn by Mr. MacDowall are exactly what 
would be expected, and they corroborate those thatewere formed 

' many years ago. Thus, for instance, in a pamphlet published 
in 1879, and submitted to the Indian Famine Commission, we 
read : “Fort is an acknowledged andj readily accountable fact 

© that presence of cloud in the summer is assctiated with coolness, 
and in the winter with warmth jeand in|like manneg that a clear 
sky, which in the summer, by promoting solar radiation, favours 
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the development of great heat, in the wintes, by giving frëe 
scope: to terrestrial radiation (in thethen comparative absence 
of, solar radiation), tends; to produce excessive cold. The fact, 
therefore, that clouds are mort prevalent in the summers of 
maximum sunspot years, and in the we#/ersof minimum sun-, 
spot years, is only another way of saying-that; both summer and 
winter are cooker at-the former epoch and warmer at the latter.” 


Comer PERRINĘ, OCTOBER 16.—The following is a con- 
tinuation of the ephemeris of this comet, computed oy Herr. J. 
Moller: (Asir. Nachr., No. 3454) from the -observations of 
Octgber f6, Mount Hamilton ;, October 18,! Strassburg, and 


Ocgober 20, Hamburg (two observations). 





. 


*12h° Berlin M.T. Pe eae 
1897. R.A. “Decl. =. - log. log A." Br. 
h. m. s à Pi f “ ý 
Nov. 7 ... 19 25 54... +75 21°9 ... 0°F563)... 9°9387°... 1'O 
8... 15 59... 74194... I§§0}... 9429... CO 
9. 7 31... 7317... 1537]... 9473... Io 
10...19 O 19.. 7215°O .2 1524)... 9517'... tO 
Ir... 18 54 10... 7II4’O... 1512 9563 ... Io 
12... 48 51... JOI4*’l ... soo}. 9609 4. rO 
13. 4413... -6915'4... 1488)... 9656... r'o 
I4.. 4010... 68180... I477| 9703 ... O'9 
I5...  .36 36... 67220 ... 1466)... 9751 ... O'9 
16... 18 33 30.,. +66 27°5 ... O°1456 we 99799 +. 09 


The following comments relate to the appearance of this 
comet :— oe aa : s 
Karl Mysz : 6-inch refractor inePola. ctober 18, comet 1Qq, 
mag. ; axis of tail, 200°; nucleus appears So: etimes double or 
oblong. October 19, same appearance and brightness as yegter- 
day ; nebulosity has diameter of 8’, . , 
J. Möller: 8-inch @efractor in Kiel. October 20, nucleus 
10°3 mag., oblong and hazy; fan-shaped tail of about 2’ in 





Schorr and Ludendorff: Hamburg refractor.” October 20, 
comet has faint nucleus,. 10°5 mag. ; tail, o’'5 towards south, 
October 24, fainter than October 20 ; no distinct nucleus. , 

Picart: at Bordeaux, October 20. The co met has a very 
feeble tail; its general form is that of an elliptical nebula. - 

THE DIRECTOR OF THE Lick OBsERVATORY.—We regret 
to read in the Astronomische Nachrichten (No, 3454) that, after 
a continuous connection with the Lick Observatory ‘for twenty: 
three years, and a.service at Mount. Hamilton since the year 
1888, Prof. Holden has ‘resigned his post, and will terminate 
his official’ relations with the Qbservatory December 31, 1897. 
His address after October 1 will be Smithsonian Institution, 
Washington, E ` è 
e 





` RELATION BETWEEN INDIVIDUAL AND 
RACIAL VARIABILITY: + 
N R. BREWSTER’S memoir refers to «bilied races” with- 
out defining that phrase, but apparently basing it on the 
idea of divergent races sprung from a common source. The 
mean (or typical) characters of these races differing from one 
another, as individuals of the same race differ among them- 
selves, two systems of variables exist in respect to each and 
every character : (1) a single system, referring to the means of the 
different races ; (2) several separate systems, [referring alike to the 
individual values of the same character ; in each and every race. 
He supposes the ordinary law of frequency to be approximately! 
applicable to both systems, so that the peculiarities of every t 
series admit- of being roughly expressed by its own mean and 
quartile (=probable error). In! order to reduce the variability 
of each series to a cOmmon scale, he works, not with the ob- 
served quartiles, but with what may be called reduced quartiles, 
namely the indices formed by dividing each| quartile ‘by its cor- 
responding mean. These being comparablé on equal terms, are 
Hs ‘‘ measures of variability.” 
The first and more fmportant part of the memoir deals with 
eighteen different characters in eight human races, the data 
being derived from Weisbach’s Korpermessungen. The number 
of individuals in each of the selected races is unfortunately very 
small, ranging from eight to twenty-six, though he is able to 





` 
' b “A Measure of Variability and the relation of|Individual Variations to 
ces.” By Edwin Tenney Brewster. (Proc. Anfen 
Arts and Sciences, May 1897.) : 
e 
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«utilise twenty races for ob(Mining the common racial mean. His 
method of discussion is based on the safe ground that, if racial 
variability be associated with individual variability, whenever 
any specified charagter is more variable than another specified 
character in the one, it will (on the whole) be more -variable 
min® the ‘other also. - Therefore if tle reduged quartiles 
ofthe two characters, in the series of means of races, be called 
A and B, and those in that of the individual® of any given race 
Boe called æ and 4, then if A be greater than a, B would (on the 
«whole) be greater than 4, and conversely» More bitefly and 
‘ully, if the ségzs of the differences (A-B) and (a-é) are alfke, 
the evidence, so far as it goes, favoyrs the suggested idea ofa 
ronnéction betyeen racial and individudl variability; if the 

signs are different it discountenances ft. J 
whe test is rough, but is of value when applied on a con- 
siderable scale with concurrent: results, as in the present in- 
tance. The eighteen characters admit of $ (18 x 17)=153 
lifferent pairs of combinations of the form (a-b), in each of the 
tight races; that is 1224 paits in all. Each of these has been 
sompared with its associated pair in the series of means of races, 
«f which there are altogether 4 (8 x 7)= 28.: The result is that 
n seven Öut of the eight races the cases testifying to the exist- 
mce of the suggested association are from twice to thrice as 
«umerous as the others, and in the eighth race-they are 14 times 
.s numerous, .“ Nay more, there is some evidence that the most 
-ariable characters in the one, are the most variable in the other. 
his conclusion is corroborated by three other inquiries of the 
ame kind, two into rodents and one into carnivore. The error 
Ketroduced ' by the strajned assumption, that the ordinary law of 
wequency holds. good for the, series of means of allied races, 
‘oesenot seem likely to invalidate the general conclusion to 
serious extent. It therefore ‘appears that Mr. Brewster has 
rovisionally established his thesis that ‘whenever any specified 
Mharacter varies much in individuals of the same race, it is 
robable that $ will be found to vary much in ‘‘allied’” races, 

mad conversely. 





N THE CONSTITUTION OF THE ELECTRIC 
om inne SPARK) ı 


‘Fa Leytlen ja»is discharged through metal electrodes, and 
=, the spectrum of the spark is examined, it is found that the 
metallic lines are not confined to the immediate neighbourhood 
W the poles, but are seen sometimes in the centre of the spark, 

eral millimetres away from the electrodes, from which they 

ust have been projected with considerable velocity. 
It has always seemed to me to be a problem of interest, to 
sieasure the velocity of prdfection. A knowledge of it may teach 

s something concerning the mechanism of electric sparks and, 

1 addition, we may hope to obtain information on some im- 

ortant points,in spectrum analysis, which are at present under 
Kscussion. ‘Thus, for instafice, if the speed with which a 

«olecule is pushed forward into the centre of the spark depends 

a molecular weight, we may separate from each other those 
mes of the spectrum which belong to different molecular com- 

nations. For many years past I had made various unsuccessful 

tempts to deal with this problem, when I became acquainted 
ith the elegant method, used by Prof. Dixon in some of his 

‘cent experiments, in which æ photograph is taken on a film 

«xed to the rim of a rapidly revolving wheel, of which the speed 

say easily be made sufficiently large to measure velocities of 


Roving luminous particles up to 2000 as 
: second 


aight be doubled or trebled with improved appliances. 

The experiments were conducted by Mr. Gustav Hemsalech, 
© whose care and skill their success is largely due. Without 
tering into a detailed description of the apparatus, it will be 
nfficient to say that the photographs, which I now submit to 
ne Section, were taken on a film moving with a linear speed of 





Jout $o metres i, a direction at right angfes to the slit of the 
secon 
vectroscope. The lines ofthe metal appear inclined instead of 


raight, in consequence of the finite velocity of the luminous 
olecules. The air lines, on the other hand, though slightly 
‘oadened, yemain straight. The sparks were taken from five 
rge Leyden jars, charged by means of a Voss machine. Eache 


Prof. Arthur Schuster, F.R.S. 
atien at the ‘loronto meeting ) 
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single spark produces a good spectrum, reaching.approximately 
from A = 5000 to A= 4000." A : . ? 

One of the photographs, in which zinc poles were used, shows 
that the velocity of the molecules is gradually diminishing ‘as 
they move away from the pole. Close toe it- tl speed: seems 
very great, the average velocity up to a distance of abotit one 
millimetre being about 2000 metres per second. At a distance, 
of four millimetres the speed is reduced to something like 400. - 

_ In another experiment one pole was zinc, while the other was 

bismuth. Some bjsmuth lines are found to he decidedly more 
curved than those of zinc, indicating a esmaller velocity. But 
the line of bismuth, which lies at 4560, seems alm@sf straight. 

When the poles are moistened with a solution of cicium 
chloride interesting results are obtained, the calcium line at 4226 
being more inclined than H and K. 
' The experiments were made with comparatively rough *ap- 
pliances, but a more perfect apparatus is in course of construction; 
and the author hopes to continue the research in conjunction 
with Mr. Hemsalech. 





PHYSIOLOGY AT THE BRITISH 
ASSOCIATION. ` 


HE section of Physiology at the British Association meeting , 
at Toronto was a large and active one. Under the presi- 
dency of Prof. Michael Foster a large body of physiologists 
attended in about equal numbers from the east and west of the 
Atlantic. Meetings were held on the Thursday and Friday, 
August 19 and 20, and on the Monday, Tuesday and Wednesday, 
August 23, 24 and 25. . 


Among those present were Messrs, Bowditch, Boyce, Cushny, - 


Crookshank, Gaskell, Halliburton, Huber, Huerthle, Lee, Loeb, 
Lombard, Billings, Lister, Macallum, Osler, Wesley Mills, Noél 
Paton, Porter, Waymouth Reid, Sherrington, G. N. Stewart, 
Anderson Stuart, Kellog, W. H. Thompson, Charles Richet, 
Waller, Welby, Shore, MacAlister, O. Grunbaum, Baldwin, 
Braun, Reynolds Green, Meldola, and A. S. Grunbaum. 
_ Prominent among proceedings in the Section were the follow- 
ing :— 
rot Bowditch read a paper on the physiology of unstriped 
muscular tissue as exemplified in the wall of the stomach of the 
frog. The rhythmic contractility of the tissue is well seen, 
When the organ ora strip of it is fitted to a recording apparatus, 


‘in the majority of instances after a lapse of not more than three 


hours, contractions of rhythmic recurrence are registered. 
Often two or more sets of rhythmic contractions are superposed. 
‘This may be best accounted for by supposing the muscle- 
cells to contract not all together but in two or more groups. 
In the discussion Prof. Sherrington referred to experiments 
published by him in which had been recorded contractions of 
the urinary bladder.removed from freshly-killed monkeys and 
placed in warm normal saline solution, while fonnected with a 
volume recorder. In these the isolated bladder began to “ beat” 
almost at once, and continued ‘‘ beating” for an hour or less, at 
rate somewhat quicker than once a minute. The contractions 
thus obtained from the viscus only exceptionally displayed the 
oempound character shown in Prof. Bowditch’s curves. 

Prof. Carl Huber brought forward observations on the cells of 
the sympathetic system of vertebrates. In Amphibia nearly all 
sympathetic cells are unipolar, In other vertebrates the pre- 
vailing wpe is multipolar. All sympathetic neurons: have one 
axon only. The dendrites form a network between the cell- 
bodies of the neurons constituting a ganglion. The axon of 
each sympathetic nerve-cell becomes either a non-myelinated 
nerve-fibre (grey fibre} or a gine myelinated nerve-fibre. The 
fibres of ‘ee white rami are axons of cells4ying within the spinal 
cord, and these axons reach the sympathetic ganglia thréugh the 
whfte rami, and in the gangli® undergo branching, ending in 
baskets which enclose the perikarya of the sympathetic neurons. 
In mammalia and birds the circumcellular baskets€re tompara- 
tivgly simple networks of varicose fibrillẹæ In Reptilia and 
Amphibia insteed of simple end baskets the fibre is spirally wound 
and completely contorted. This is the*explanation of Beale’s 
spiral fibre in the sympathetic cells of the frog figured by him 
forty years ago. In all vertebrates the periceYular Mskets are 
intracapsular. Langle? and his pupils have showa that an 


ó impulse travelling along a spine-sympathetic efferent chain 
(Read before Section A of the Butish | 


may be blocked in a sympathetic ganglion by the injection of 
nicotin. This has been applied to practically all regions of the 
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sympathetic, by studies carried out on Langley and Sherringt®n’s 
ilgmotor nerve-system. Huber suggests that, the _nicotin 
paralyses not the perikarya of the’sympathetic neurons, but rather 
the end baskets of the pre-ganglionic fibres. . 

Prof. G. N. &tewgrt brought forward the results of the appli- 
catjonof anew modification of his electrical method of deter- 
mining speed of blood flow to the question of the output of: the’ 
‘mammalian heart. The method depends upon the change of 
resistance to the passage of electric currents through: the blood 
in an artery or vein brought about by injection of blood serum. 
Serum conducts better,than does entire bido. When the blood 
admixed with serum reaches the point of blood vessel under exam- 
inati@n, electric currents previously balanced by a Wheatstone 
bridge are thrown out of balance, and it is arranged that a tele- 
-phone shall announce this event. A specimen of blood is drawn 
frorh the corresponding artery in the other limb, and from this 
is determined the amount of serum which must be added to the 
normal blood’ to make its resistance equal to that collected’ 
during the passage of the mixture. The output of the heart can, 
from these data, be determined for the period of injection, and 

. consequently by knowing the pulse-frequency be determined for 
a single beat. 

’ kilogramme of body-weight, 


Prof. Townsend Porter gaveian account of observations made |- 


upon a strip of the: muscle of the apex of the dog’s ventricle. 
The strip is left attached only by a band of pericardium, and 
yet exhibits in this isolated state rhythmic spontaneous beats. 
The rhythm of its beat is slow but perfectly regular; it is slower 
than’ the rhythm of the rest of the ventricle’; it, of course, per- 
sisted when the rest, of ‘the ventricle was arrested by excitation 
of the vagus nerve. The blood supply was maintained 
in the s‘rip by means of an artery and vein in the 
pericardium. The isolation of the strip from the rest of the 
myocardium is found, even under microscopical examination, 
to be absolutely complete: ‘The contractions of the isolated 
piece could not.have been caused by excitation by the action- 
current accompanying the systole of the rest of the ventricle, as 
the piece was raised freely in the air. The asynchronism of the 
beat of the isolated strip and rest of the ventricle prove tlfe 
same thing, also that the strip was not discharged by nerves 

.accompanying the blood vessels tothe strip. Other experiments 
showed that if an artificial circulation of diluted blood’ be kept 
up through the extreme apex of the dog’s heart excised and. 
hung up on cannule the isolated apex will: be vigorously, 
coordinately, and regularly for several hours. Hence it is con- 
cluded that the apex and other parts of the mammalian heart 
possess spontaneous rhythmic contractility, that the cause of 
rhythmic contraction is not a single localised coordination centre, 
the mechanism of coordination, whatever it be, being present 
in all parts of the ventricle. : 

e. Prof. Porter also described experiments confirming Mac- 
William’s statement that the|ventricle of the dog’s heart can be 
recovered from fibrillary contractions. The entire heart of the 
cat can be ‘readily made to recover even after long-continued 

_ and violent fibrillary contraction by free and steady perfusion of 
fresh blood through the coronary vessels. 

» When a vein on the surface of the ventricle vz st in the 
living animal is incised and the heart slowed by vagus excitatign, 
the flow from the cut vein is much increased during ventricular 
contraction. The contraction of the cardiac muscle compresses ' 
the veins, and to a less extent the arteries, in the substance of, 
the heart. The systole aids the circulation of blood through 
the. heart muscle. On the other hand, observations with 
minimum manometers on the veins of the heart give no support 
to the view that the heart acts on the coronary circulation to 
any extent as a suction-pump, although? efficiently as a force- 
pump. A circulatien through fhe vessels of Thebesius was 
demonstrated to'be sufficient to keep up the rhythfnic beat of 
the right venticle after the corenary arteries have “been clesed. : 
Ringer’s solution will not maintain the activity of the mammalian 
heart, bat dåluted fresh defibrinated blood will. te 
Prof. Waymouth, Reid gave an account of his most recént 
researches on absorption in the intestine. Heigenhain denfon- 
strated the fact that the water, organic and inorganic solids, of 
serum introduced into the intestine, are absorbed. The experi- 
ement wa devised in support of the theory that intestinal absorp- 
tion is pgssible under conditions in whigh osmotic transfer is ex- 
cluded, and it was found that even inspissated serum is absorbed. 
Heidenhain omitted to measure the hydrostdtic pressure oi" 
either side of the intestinal membrane, so that the possibility of 
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the result being due to filtration was not excluded ; and, indeed, 


‘the ancient filtration theory of Lieberktihn has, with the neces- 


sary modern histological modifications, been! revived of late bja 
Hamburger, In the experiments now des riked, the animal’; 
own serum (obtained by the centrifugal machine) was introduce: 
into a loop'of its inte§tine, and the hydrostatic pressure in the 
cavity of the experimental loop, and in a mesenteric vein pro 
ceeding from a corkrol loop, filled with ‘‘normal saline” solu 
tion, observed continuously during the course of the experiment, 
Prof. Regd now foung that water, organic and inorganic solids 
ar@ absorbed against considerable excess,of hydrostatic pressure 
ie the blood-vessels, (Since the velocity of the blood-stream j» 
capillaries:is low, it $ talfen for granted that the pregsure{n th 
capillaries of the intestinal villi is not lower than that in. 
mesenteric vein at the border of the gut.)! The results of hi 
experiments are practically the same when all the lacteals leavin 
the experimental loop of intestine have been occluded by ligature 

Prof. Reid called attention to our present inability to explai 
the phenomena. Great difficultiestare offered in the face qf th 
following points, examined and proven by his experiments. e 

(1) ‘Osmosis, filtration into the blo@d capillaries; or into the 
Jacteals’ by the action of Briicke’s ‘villus pump?” are, it i 
considered, excluded by the conditions of the experiment.’ 

(2) That the disappearance of the serum from the cavity < 
the gut is simply a matter of imbibition is in-the highest degre 
improbable, because the cells must be, at] fhe commencemer 
of the.experiment, soaked to‘ the highest degree possible is 
those constituents of the animal’s serum which they ate capabil 
of taking up. a d 

~(3) ‘Electro-osmotic action, ig again improbable,. becaus 
secreting membranes produce fngoing electrical currents 4§ we 
as absorbing membranes ; an&, to apply such aneffypothesis, 
would be necessary%o assume that the ingoing current of tt 
cells is active in one case (absorption),;the outgoing retwi 
current jn the-other‘(secretion) involving the further hypothesis 
some valvular nature of protoplasm with higher ‘‘ porosity ” 
the ‘‘in-out” direction in the absorbing, and the “‘ out-in 
direction in the-secreting, membrane. : 

(4) Finally, any aspirating action of the Rlood current in tł 
capillaries of the villi is negligible on|account of the lo 
velocity of the current in capillary districts of thelcirculation. 

Prof. W. H. Thompson reported on ¢xperimentg continue 
under the committee appointed to examine thè effects of pepto 
and its, precursors when introdticed into [the circulation. e 
experiments had dealt with the-influence of pure peptone, 
anti-peptone, and of hetero-glbumose on coagulation, on bloo 
pressure, and on vasomotor irritability! Pure peptone w 
found to delay but not destroy the coagulability,of blood, and 
cause a fall in blood-pressure and tg lower the vaso-muscuMl 
irritability. Antipeptone was found to hasten the coagulati: 
of blood: it causes a very transient fall jof arterial blood-prc 
sure, which is immediately followed by a long-continued slig 
increase of blood-pressuré abovegthat present atecommenceme 
of the experiment. As to deutero-albumbse this substance w 
not found to give constant results : in some experiments a mark 
retardation, ‘in others a marked increase of rate of coagulation 
blood ensued. It causes a ‘considerable fall in the arter 
blood-pressure. Further experiments are in, progress on t 
subject. ‘ Se i e x 

Prof. Cart Huber brought forward an important and lengt 
paper on the modes of-ending of nerve-fibres in smooth, cardi: 
and striated muscles. Regarding the |last-mentioned it w 
urged that the nucleated ‘‘sole” of the motor end-plate 
dargely an, artefact, derived by expression of the interfibrif’ 
substance of the muscle-fibre The mode of ending of t 
nerve-fibres in the muscle-spindles shows them, in agreeme 
with Sherringtonés - experiments, to be sensorial end-orgai 
The methylene:blue method bears out the description of t 
ending given by Ruffini, and reveals further details of. consid 
able interest. ; oe +N : ! 

Prof. K. Huerthle described a methéd by which the res! 
ance offered by the wascular channels ofi an organ to_the blo» 
flow through them may be measured.) The viscosity of # 
blood which, together with the dfnensions of the tubular s 
tem, form the two factors on which the resistance depends, v 
determined by allowing the blood from an artery to flow throw 
calibrated capillary tubes for thirty seconds, tke quanti 

ressure, and duration of flow being accurately measured. 1 
internal feiction of the blood of the doglis about 4°J°andoft 
rabbit 3°2, that of water being unity. Jif in any particulary: 
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2 quantity of blood flowing through in a unit of time, the 
erial pressure, aff the coefficient of viscosity be known, it is 
sy by Poiseuille’s law to calculate the bore and length of a 
=e through which, under given conditions, the same quantity * 
blood would:flow. The aim of the experiments is to measure 
d express the fredlstance through the several regions and 
zaps of the body in this manner. ° $ 
mProf. A. R. Cushny described rhythmic variations in the 
«ength of the contractions of the mammalia ventricle under 
+ action* of certain ‘drugs of the digitalis groups. The 
«iations occur only when the ventricle. is beatings at a 
«e different from that of the auricle, If the conjune” 
n of -the ,auricular with the ventricular beat fall ate 
favowrable time, the beat of th® ventricle is strong; 
at an unfavourable, is weak. The systole -of the-auricles | 
æa certain stage of the rhythm falls at the’ systole of the ven- 
cle: the auricle in consequence cannot empty itself, It’ was 
o pointed out that the action of nicotin on the mammalian 
mrteis exactly similar to its action as discovered by Langley on 
+ ganglia of the sympathetiossystem. ' 
EProf? Loeb demonstrated experiments on the.influence of the 
«charge of highly-chargedeconductors on nerve-muscle prepara- 
mas. It was known that if a highly-charged conductor be dis-, 
mrged in the neighbourhood of a nerve, the muscle contracts. 
: found in relation to this the following new facts. (1) If the 
ve be placed parallel with the spark discharge of a friction 
machine, maximal @ffects are obtained when the ‘electrodes 
symmetrical in regard to the nerve. If the nerve 
set ,to one side near one electrode the effects decrease. 
If the nerve be set at right -angles .with the spark 
‘harge, minimal effefts are obtained when the electrodes 
symmetrical to the nerve® Strong effects are obtained 
plating tę nerve near on@ electrode. (3) By putting 
ronductor behind the nerve in, Case 9, the effects are 
ced or diminished. By putting a conductor between the 
‘ve-muscle preparation and one electrode in Case 2, an increase 
ffect is produced. ' It had been shown in the Jast ten’ years 
WK the phenomena of heliotropism, long observed in plants 
ne, are common in the animal kingdom. In both cases the 
cts of the light are determined by the direction of the rays 
4 the length of Waves, the more refractive of the visible 
strum being chiefly effective. It is. possible to directly 
låte nerve by electric rays. Apparently the galvanic current 
8 not dittctly a¢t- on living matter; its effects as stimulus 
àg in reality only due to the direct or secondary products of 
‘trolysis. , 
rof. Waller gave’a demonstration and description of the 
‘on of various reagents upon @he electrotonic currents of 
«ve. He has succeeded in completely proving that these 
‘ents are ine the strictest sense physiological, and they 
efore become more fhan ever of high physiological 
rest. In the frog’s nerve the anelectrotonic current 
siderably exceeds the katelectrotonic in magnitude. The 
son of acids, of alkalis, of carbonic acid, of some anæs- 
ics, and also of tetanisation and of variations of tempera- 
were all dealt with in their bearing upon the ratio and 
«nitude of the electrotonic currents. Slight acidification 
inishes the arjelectrotonic current and increases the kat- 
‘trotonic: treatment with bases diminishes in a typical 
mer the katelectrotonic current. The effect of prolonged 
nfsation upon the katelectrotonic current is similar to that 
acidifidation. Its effect, théugh less uniform on the an- 
trotonic current, yet strongly resembles the effect produced | 
sarbonictacid. Prof. Waller, indeed, holds that his experi- 
tás bring strong evidence that the tetanisation of nerve 
aces in the nerve the production of CO, to a thus detectible 
mt. Electrotonic currents are diminished for a time by 
Kbition of ether vapour, and are rapidly gnd permanently 
Kished by weaker percentages of chloroform vapour. In 
er words, chloroform rapidly kills the nerve outright, while 
sther it is easy to merely diminish or abolish the excitability 
he nerve for a temporary period. 
3r. Mackay communicated a paper ongthe absorption of 
rratin” and of hemoglobin by the intestinal wall. He had 
R the microchemical testsefor iron devised by Prof. Mac- 
mm. He found that the iron of ferratin is absorbed by the 
helial cells of the villi, and that it was passed inwards to 
leucocytes. Deposits of iron could further be found in the 
x, spleen“and lymph glands. The iron of hemoglobin is 
»hed bp the epithelial cells as a compound, grobably 
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heematiy. In this case deposits @re also found in the organs ‘af, 


the p@rtal system, and there is indication of some excretion of 
P! y: : 


iron in the bile and.in the urine. : 


Dr. Noël Paton rea a paper on the Phosphorus metabolism : 
of the salmon in fresh water. Sample salmon were throughaut. 
the spring, summer and autumn. taken from the mouths of 


certain rivers, and others from the upper Waters of the game 


rivers. Abundant observations clearly show that the fish do ndt 

feed during their stay in fresh water. The muscle substance 

steadily diminishes, while the ovaries and testes grow at its ex-° 
pense. The fatsand proteids lost from the muscles are sufficient 
to supply these matefiafs for the growing genitalia, and to yield 
a very large amount of energy for muscular Work. Tgeequestion 
hete discussed is the exchange of phosphorus. It is first shgwn 
that in muscle the phosphorus is chiefly in the form of inorganic 
phosphates, though a comparatively large amount of lecithin 
In the ovaty 
the phosphorus is chiefly combined in the pseudo-nuclein— 
ichthulin; but it is also present in considerable amounts in 
lecithin, and in very small amounts as inorganic phosphates. In 
the testis the phosphorus is chiefly in the form of true nucleins, 
but there are also a, considerable quantity of lecithin and a 
small quantity of inorganic phosphate. As the season advance 
the phosphorus ‘in the genitalia increases, while the phosphorus 
of the muscle diminishes. The loss of phosphorus from the 
muscle is barely sufficient to account for the gain in the ovary, 
amply sufficient to yield the increase of phosphorus in the testis. 
The lecithin lost from thé muscle is sufficient only to account 
for a small’ part of the lecithin gained by the ovary. The 
lecithin and ichthulin of the ovary must thus be found by 
synthesistas these structures grow. The nuclein of the testis 


and a small amount of nuclein are also present. 


must be formed in a similar manner. 


The presence of considerable amounts of lecithin in the 
growing ovary and testis would seem to indicate that this 
substance is one of the first stages in the construction of nucleo 


compounds. 


Prof. W. P. Lombard gave a communication on the effect of 
frequent excitations,on the contractility of striped muscle. 
When the muscle is made to give a series of contractions the 
The muscle 
contracted very much higher to an induction shock just after 
than just before a short period of tetanic excitations. Each of 
a series of short tetani following each other in rapid succession 
was, until fatigue appeared, higher than its predecessor, The 
after effect of excitation is to increase the capacity of the muscle 
to shorten, When the inertia of the writing lever is increased 
each of a series of short tetani is seen to begin with a sudden 
high rise, the throw of the lever carrying the curve above the 
actual shortening of the muscle. The height of the introductory 
peak exhibits in repeated tetani a staircase-like growth, and this, 
in spite of the total contraction being lessened by an increasing 
growth of contracture heightening the base-line. The effect of 
the repeated excitations is to cause a more and more sudden and s 


height of the contraction is seen to increase. 


intense liberation of energy. 


a 

Prof. Sherrington demonstrated the production of an intense 
colour of subjective origin by ‘whirling a disc coloured with red 
on a black-white ground. The disc should contain a black 
sector of about 170°. From one edge of the black sector broad 
concentric vermilion arcs are carried into the peripheral white 
part: of the discs for about 90°; from the other edge of the disc 
similar arcs in the central part of the white field. On rotating 
the disc so that black follows red in the circumferential field, and 
precedes red in the central, the outer arcs appear a dull dark . 


maroon, the inner a bright orange, and the spaces between the 
outer arcs appear deep blue-green, and the spaces between the 
inner arcs appear primrose-yellow, especially when viewed by a 
yellowish illumination. e Prof. Sherrington offered an explana- 
tion for the phenomenon which he based on negative after- 
images heightened by simultaneous and successive cogtrast- 
effecty which@as he demonstrateg at the meeting, take effect 
even when speed of translation of a surface prevents the 
wind from perceiving the space-relations of the gistabution 
of the contrasted tints. It was pointed out that the disc 
is being used in this experiment similaity to a circular 
rheotome for summation of effects which taken singly would by 


reason, of their’small quantity be imperceptible. 


demonstrated -that by whirling the disc at higher speed the | 


Tt was also 


phenomenon becomes altgred, the reds and greys*then matching 
eover the whole surface of the disc, the greys assuming’a pale 
geeen tint; wher8this is obtained, it? was urged that one factor 





©Prof, Halliburton ang Dr. Mott made a,communication on the 
effects produced on the arterial blood-pressure by the intravenous 
injection of choline, neurine, and allied substances. Normal 
cerebro-spina? fluid produced ‘no effect; while that obtained post- 
morlém from cases of general paralysis of the insane produced a 
fall of blood-pressure. This is not due to a proteid body present ; 
for after coagulation by boiling, or precipitation by alcohol, a 


esimilar effect is produced. Neurine hydrochloride in o't per 


cent. solution gave a similar fall, but jn,most cases this was 
followed bya rise and then by a more persistent fall of blood 
pressure. “Choline hydrochloride in 0-2 per cent. solution gave 
resiflts identical with those obtained by the pathological cerebro; 
spinal fluids. Blood taken from patients suffering from pseudo- 
apoplectiform convulsions of general paralysis was precipitated 
with alcohol, and the’ filtrate, after evaporation to dryness and 
solution in saline, injécted, and the effect produced corresponded 
entirely with that obtained with pathological cerebro-spinal 
fluids and with solution of choline. Normal blood gave a 
negative result. The fall of blood-pressure produced by these 
various reagents is cardiac in origin. This was established by 
plethysmographic tracings and by experiments on the frog’s and 
mammal’s heart. This agrees very well with what is found in 
general paralysis, cardiac weakness, and enfeebled circulation. 

Prof. Richet related experiments .by which he had succeeded 
in showing and measuring in the dog the refractory period of 
the bulbar and cerebral nervous centres. The animal is codled 
down to 30° C. and aneesthetised. It will then react to electrical 
stimulations of the cortex if the stimulations be not too 
frequent.” If the.rhythm of these be 1 per second, the responses 
are equal in magnitude ; if 4 per second, there will be one large 
and then one small response ; if 10 per second, there will be no 
longer a response to'each excitation but one to each alternate. 
Half of the stimuli fall ‘within a refractory period. The 
duration of the refractory period is 1/10”. It is possible tō show’ 
that, as was originally indicated by the experiments of V. Kries, 
volitional impulses have a frequency of repetition of about 10 Or 
If in a second. PS 

Dr. F. S. Lee brought forward the results of his continued fe- 
searches into the functions of the semicircular canals in fishes, 
especially in regard to maintenance of equilibrium and to 
locomotion. 

. Prof. Anderson Stuart made an interesting communication on 
the canal of Stilling. He also showed models illustrating the 
horopter. : 

Mr. O. Grunbaum contributed a communication upon the 
effects of intermittent retinal stimulation. . He exhibited the 
results of several series of experiments stated in curves ‘with 
measures of speed of alternation as ordinate-heights and degrees 
of illumination as abscisse, The curves so obtained possess 
each an apex above, denoting that a sensation of continuous 
stimulation results if the luminosity be below or beyond a 
certain amoun® The curve begins to descend some distance 
prior to the use of a degree of luminosity such as to produce a 
blinding after-image. i è 

Dr. A. Grunbaum gave a communication on muscle spindles 
found in human muscles ; the communication was illustrated by 
microphotograms, e 

Profs. Boyce and Herdman contributed the results of their 
investigations on ‘‘ green oysters.” They had demonstrated 
copper in comparatively large quantity in the green leucocytes of 
the American oyster, The green colour in these oysters is in 
direct proportion to the copper present. The copper indicates 
a pathological condition'of these American oysters. They were 
not prepared to state whether copper in the food of the oyster 
can bring about the condition, bat theré is abundant evidence 
to show that it c® occur where no copper mines or other 
evideift sources of copper are present, The norpfil copper of 
the hemocyanin of the blo&d, which is probably constantly 
circulating through the body in minute quantity, may cease to 
be remõve® and so become stored in certain cells in the oyster? 


The deposition qf the copper in the large quantity found. 


appeared to them the result of a degenerative process. 

Prof. Boyce comunicated a paper by Dr. Warrington 
(Liverpool). The effects of ischcemia on the structural 
features® of nerve-cells were shown to be very marked. 
Also the effect of cutting off fram the anterior coronal 


cells the afferent impfises usually impinging on theme 


was studied in cases where the posterior roots had beh 
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*of those’ previously acting, namely simultaneous contrast,” had divided. Marked changes were found, which were minute 
alone becgmie valent. : described. On‘the other hand, attempts to @liscover changes 


the cells of the oculomitorius and facialis nuclei after section 
‘their nerve-trunks failed to detect any changes. 

In experiments of the kind mentioned above, in which chang 
uniformly resulted, the typical picture of altefation is very chara 
teristic ; the cell becomes somewhat enlarged, is stained red, yi 
asmall amount of blue chromophitic granules at its periphery, t 
nucleus remaining well-marked. The changes go on to a furth 
swelling. up of the cell, a disappearance of its’ nutleus, ai 
finally ghrinkage agd ultimate disappearance. `The paper w 
illustrated by microphotographs. The method of staining 
she preparations employed had been the methylene-blue ai 
erythrosin modificateon .f Nissl’s stain. ` 

Prof. Macallum madeg long and important ¢ommunication + 
the structures of the nucleus and body of the cell, and describ: 
the views at which he had arrived on this profound and difficu 
subject. i : 

‘Prof. Wesley Mills contributed interesting papers on the psych 
development of young animals, oa the functional developme 
of the cerebral cortex, and on cortical cerebral localisation. 

Miss F. Welby contributed an intgesting account of, obg&r 
ations on the effect of curvesthetic vapours of the cardi: 

“muscle of the frogs her remarks being illustrated by t) 
projection of the graphic records of the‘ experiments. 

The morning of Tuesday, August 24, was devoted to aco 
bined meeting of the sections Physiology and Botany to diser 





the chemistry and structure of the cell. Several members of t 
section of Chemistry also took part. the opening paper bei» 
by Prof. Meldola. Profs. Marshall- Ward, Armstrong, Gree 
|Macallum, Remsen, Farmer, and Haliburton, spoke in © 
' discussion. « . i 
„Prof. Meldola devoted. hiseopening paper to-a,ediscusgion 
ithe rationale of chemical synthesis of bodies formed by livi 
organisms. ee 
:_ The presidential address by Prof. Foster was given in the lar 
Zoology Theatre of, the University; it was Very numerou 
attended. It was a retrospect of the history-of physiology since m 
revious meeting of the British Association at Montreal in 18> 
t was pointed out that the opportunities for studying physiolo 
had grown larger and more facile. ‘* But tRere is still'a larg 
outedmesfyom the professional chair and physiological laborate 
than the training of students. Each post for teaching is m6! 
a post for learning. Among academic duties the making 
knowledge is no less a duty than the distributing of i» 
‘* Practical expression has been given to this feeling more vig 
ously in Canada and the United States than in the old countr: 
“Physiology is destined, in® consequence of its containing 1 
study of the actions of the brain, to modify the attitude of ' 
physiologist toward’ the world, and of the warld toward r 
physiologlst. That physiology is, ahd must always be the b: 
of the art of healing is a truism, but if a plebiscite limited 
instructed, one might almost say scientific, men were taken 
the present moment, it would probably; enough be found t 
the most prevalent conception Of physiology is that it is sor 
thing which is in some way an appendage to the art of medicin» 
But without plunging ‘‘into the deep waters of the relat 
which body bears to mind, this at least stares us in the face t 
changes in what we call the body bring about changes in w 
we call the mind. When we alter the one we alter the other. . 
If, as the whole past history of our science leads us to exp 
in the coming years a clearer @nd clearer insight into the nat 
and conditions of that molecular dance which is to us 
material token of nervous action, and a fuller exactew knowle 
bof the laws which govern the sweep of nervous impulses a]: 
fibre and cell, give us wider and directer command over 
moulding of 'the growing nervous mechanism and the mains 
ance and regulation of the grown one, then-assuredly physiol 
will take its place.as a judge of appeal in questions not onl 
the body, but of the mind; it will raise its voice, not in 
hospital and consulting room only, but also in the senate: 








the school.” 
` š r 


ON THE SUMMIT DF MAUNA LOA. 


R. H. B. GUPPY has contributed to the Pacific Commer 
Advertiser, published at Honolulu, an account of obs 
ations made during a three weeks’ sojourn upon the summì 
Mauna Loa in August last. 
- The Mr at first was highly electrified: A red Blanket 
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Dr, Guppy crackled under his hands’at night, and he could 
ce letters on, its surface én phosphorescent hues with -his 
«ger-nail as he lay completely enveloped in its folds: The 
«ects of these meteorological conditions soon showed them- * 
ives in the cessation of the'action of the skin, in severe head- 
aes and sore-throat ;-in'à téndency to- palpitation ‘and 
«spmoea, ‘and ‘in sleeplessness,, general lassitude and, loss of 
mpetite, most’of which symptoms-were attributed 'to the great 
‘kof moisture in the air, for when a short spellsof damp weather 
ervened, most of the unpleasant symptoms disappeared. 
1 interesting phenomenon was observed ęvery mornigg and 
«ening, For about twenty minutes after sunrise and before 
aset the shadow of the mountain was thrown back against thee 
ay of the opposite horizon. It seemed & if some artist had been 
work on the sky far away, and had painted in the profile of 
2 mountain with a very uncanny blue.’ 
Dr. Guppy’s observations on the relative humidity have yet to 
worked out, but he remarks that there was occasionaily as 
ich as a difference of 20° between the wet and dry bulb 
wermgmeters, the usual difference being 10° to 15°, The lowest 
nperature recorded at night was 15° F., and the minimum 
ading was uspally belowe0°. The average minimum tempera- 
we for thé period, August 9 to 31, was 23°°5. The highest 
nperature of the air in the shade was 6172, the average 
aximum daily being 53° 6, which places the average difference 
tween the night and day temperature at 30°. This great daily 
age is about twic what it is at the coast. 
“STATE OF THE CRATER. 
In order to familiarise. himself with the principal features of 
crater, Dr. Guppy Mlopted the method of making a rough 
an of it with a pocket prismatic compass. In some places the 
va cfust'was thin and fragile, ana although he never descended 
ucther than his waist, there was always in sugh localities a chance 
a sudden descent into a cavern of considerable depth. 
His descent into the crater was made on the north-west side. 
was a tedion® operation, and the loose boulders had to be 
dden on very carefully, as they are often inclined to roll 
own and crush the intruder. As soon as Dr. Guppy reached 
ar the centre of the great pit the clouds ‘began to pour in on 
. sides over the'lifs of the crater. In a few'minutes he was 
veloped in a dense mist,‘and any further observation was 
adéred impracticable. During the prevailing dry clear weather 
mh’a cloudless sky, ‘‘smoke” is only evident in two places in 
¢ crater, one ‘near the centre and the other in the south- 
sst corner from the base of a yellowish cliff, wheré there are 
parently extensive deposits of sulphur. When, however, the 
y is clouded, and especially when the air is moist, white 
pour tay be seen arising from the greater part of the surface 
the crater. eThe change is a little startling, the true explana- 
an being that a large amount of the vapour evolved is only 
sible in cloudy murky weather. It is, therefore, «possible 
at the accounts of two observers may vary greatly as to 
æ crater’s condition, and yet no diflerence in the con- 
tion actually exist. This “especially applies to the dis- 
«ct on the south and south-west borders of the crater, 
etching about a mile to the southward. In cloudy weather 
«ite vapour arises from many places in this area. In the bright 
sar weather that prevails the visitor may see nothing, and even 
mlk unwittingly over numerous cracks and fissures whence the 
vBfble vapour is being discharged. Dr. Guppy took the tem- 
rature of several of these fissuees. In those where the vapour 
rs only seen in cloudy weather the temperature was about 
4° F. When the “smoke” isalways visible the temperature is 
Kehigher, 160° F. and over, Many of these cracks and fissures 
hibit evidence of having originally given -passage to vapour’ 
a very high temperature.. The subterranean heat appears now 
ore actively displayed in the district extending a mile to the 
mth of the big crater than in the crater itSelf. A very large 
aount of vapour is discharged from the borders of a small crater 
kng near Pohaku Hanalei, and this is probably the smoke some- 
mes observed from the Kona coast. Itis probable that the 
xt eruption will occur on this, the south south-west slope of 
re mountain. 








Insect Ligz on THE SUMMIT. 

Curiously enough, insects of various descriptions are common 
a the summit. One species of butterfly common at the coast 
not at all infrequent. The butterflies were more often to be 
ind degd{than alive, and those flying about were in a half- 
cSndition and easily caught. 
ent kinds, the house-fly and the blue-bottle-fly proving a 
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great’ nyisance: Besides these flere were moths, bees, gnats A 
and af occasional dead dragon-fly ; whilst bugs and’ other in- 
sects were collected as they fed upon the bodies of*the dead 


butterflies. These ins&cts were more c8mmon when the wit 7” 


was southerly, and no doubt they-had been brought up to this 
absolutely sterile region by the wind: Evidently most if not all ` 
of the butterflies and moths soon die, and probably the other in- 
sects too. The whole matter is, however, very suggestive, art 
shows how readily insects (even the 
their way into the upper air-currents. 
ie Ray OY ° 





“Tee 7 
PALESTINE EXPLORA TION} « 


THE object of exploration is to obtain accurate knowledge of 

a country, its inhabitants, and its extant monuments and 
texts. That of Palestine has special interest to Christian races 
and to Jews, as serving to explain more, clearly the sacred 
literature of their, faith. 

The results of ‘such exploration may be judged by looking 
Back a century to the time of Bayle, Voltaire and Astruc, when 
what was regarded as advanced scientific work assumed that the 
Hebrews were a savage race without literature, that history’ only 
began to be written about 500 B.C., and that the oldest civilisa- 
tion was that of China and India. It is now known that the 
art of writing was practised in Egypt and Chaldea as early as 
3000 B.C., that the Canaanites about the time of Joshua had a 
civilisation equal to that of surrounding nations, as had also the 
Hebrew kings; while, on the other hand, Chinese civilisation 
is only traceable to about 800 B.C., and that of India’ was 
derived from the later Persians, Arabs and Greeks. These 
results are due solely to exploration. 

The requirements for exploration demand a knowledge not only 
of Syrian antiquities but of those of neighbouring nations. It is 
necessary Lo understand the scripts and languages in use, and to 
study the original records as well as the art and architecture of’ 
various ages and countries. Much of our information is derivedy 
from Egyptian and Assyrian records of conquest, as well as from, 
the monuments of Palestine itself. As regards scripts, the earliest 
alphabetic texts date only from about goo B.C., but previous to.. 
this period we have to deal with the-cuneiform, the Egyptian, 
the Hittite and the Cypriote characters. The explorer must., 
know the history of the cuneiform from 2700 8 c. down to the-. 
Greek and Roman age, and the changes which occurred in the 
forms of some 550 characters originally hieroglyphics, but finally -- 
reduced to a rude alphabet by the Persians, and used not only in 
Babylonia and Assyria but also as early as 1500 B.C. in Asia 
Minor, Syria, Armenia, Palestine, and even by special scribes in 
Egypt. He should also be able to read the various Egyptian 
scripts—the 400 hieroglyphics of the monuments, the hieratic, 
or running ‘hand of the papyri, and the later demotic. The, 
Hittite characters are quite distinct, and number at least 130. 
characters, used in Syria and Asia Minor from 1500 B.C., or, 
earlier, down to about 700 B.C. The study of these characters . 
is in its infancy. The syllabary of Cyprus vas a character- 
derived from these Hittite hieroglyphics, and used by the. 
Greeks about 300 B.c. It includes some fifty characters, and. 
was probably the original system’ whence the Phoenician alphabet- 
As regards alphabets, the explorer must study- 
the early Phoenician, and: the Hebrew, Samaritan and Moabite,. 
with the later Aramean branch of this alphabet, whence square 
Hebrew is derived. He must also know the Jonian alphabet, 
whence Greek and Roman characters arose, and the early Arab 
scripts—Palmyrene, Nabathean and Sabean, whence are derived 
the Syriac, Cufic, Arabic and Himyaritic alphabets. 

As regards /anguages, the scholars of the last century had to 
dealgonly with Hebrew, Aramaic, Syriac, Coptic and Greek, 
but as the result of exploration we now deal with the’ Ancient 
Egyptian whence Coptic is derived, and wéth various languages 
in cuneifory script, including the Akkadian (resembliag pure 
TurKish) and the allied dialects ef Susa, Media, Armenia and of 
the Hittites; the Assyrian, the earliest, and most elaborate of 
Semitic languages ; and Aryan tongues, such as the Persian, the 
Vapnic and the Lycian. Py 

he art and architecture of Western Asia also furnishes much 
information as to religious ideas, customs, dress and history, 
including inscribed seals and amulets, early coins and gems, 
‘he explorer must also study the remains of, Greek, Roman, 
Arab and Crusader perimds, in order to distinguish these from 
the earlier remains of the Canaapftes, Phoenicians, Hebrews, 


1 A discourse at the Royal Institution by Lieut. Colonel C. R. Conder. 
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` Feins a and Assyrians, ds Well as the art, pf the Jews ‘and | 
nostics alfout the Christian era, and the, later ‘pagan stru@tures 

e down to tite fourth century A.D, 

* "The monuments actually found in Paléatine are few though 
important, The discovery at Tell el ‘Amarna of about 150 
‘letters writteg by Pheenicians, | Philistines and Amorites—and į m 
one çase bya Hittite prince—to: the kings of Egypt, proves, 
hewever, the use of cuneiform on clay tablets by the Syrians as 

* early as 1500 B.C., and one such letter has been recovered in 
the ruins of Lachish. The oldést monuments referring to Syria 
end Palestine are found at TeX Loh, on the Lower Euphrates, 
and date from 2700 B.C., Next to these arethe Karnak lists of 
Thothmes JII. abou? 1600 B.C., recording the names of 119 
towgs in Palestine conquered after the defeat of the Hittites at 
Megiddo These lists show that the town names which occur 
in. the Bible are mainly Canaanite and were not of Hebrew 
origin. , The Canaanite language of this period was practically 
the same as the Assyrian, excepting that of the Hittites, which 

In the next century the Tell el 

Amarna tablets show that the Canaanites had walled cities, 

temples, chariots, and a fully developed native art. They record 

the defeat of: the Egyptians in the north by Hittites and 

Amorites, and the invasion of the south by the Abiri, in whom 

Drs. Zimmern and Winckler recognise the Hebrews, the period 

coinciding with the Old Testament date for Joshua’s conquest. 


An inscription of Mineptah, discovered in 1896, speaks of the | 


Israelites as already inhabiting Palestine about 1300 B.c,, and 
agrees with the preceding. ‘Other Egyptian records refer to 
the conquests of Rameses II. in Galilee and in Syria, when the 
Hittites retained their independence; and in the time of 
Rehoboam, Shishak has left a list of his‘conquests of 133 towns 
„Jin ene including the names of many towns noticed in the 
Bible. 

` The Hittite texts found at Hamath, Carchemish and Merash, 

as well as in Asia Minor, belonged to temples, and accompany 
sculptures of religious origin. They are still imperfectly under- 
stood, but the character of the languages, the Mongol origin of 
the people, and'the equality of their civilisation to that of their 
neighbours, have been established, while their history is re- 
covered from Egyptian and, Assyrian notices. The Amoribes 
were a Semitic people akin to the Assyrians, and their language 
and civilisation are known from their own records, while they 
are represented at Karnak with Semitic features. 

The oldest alphabetic text is that of the Moabite stone about 
goo B.C. found at Dibon, east of the Dead Sea, on a pillar of 
basalt, and recording the victories of King Mesha over the 
‘Hebrews, as mentioned in the Bible. Several Bible towns are 
noticed, with the name of King Omri, and the language, though , 
approaching Hebrew very closely, gives us a Moabite dialect akin 
tothe Syrian, which is preserved in texts at Samalla,in the extreme 
north of Syria, dating from 800 8.c, The Phoenician inscriptions 
found at Jaffa, Acre, Tyre, iSidon, Gebal and in Cyprus do. not 

e date earlier than 600 B.C., zand show us a distinct dialect less like 
Hebrew than the Moabite. ‘The most important of these early 
texts is the Siloam inscription in the rock-cut aqueduct above 
the pool, found by a Jewish boy in 1880. It refers only to the 
cutting of the aqueduct (in the time of Hezekiah), but it gives 


` us the alphabet of the Hebrews and 4 language the same as that 


of Isaiah’s contemporary writings. It is the only true Hebrew 
record yet found on monuments, and confirms the Old Testa- 
ment account of Hezekiah’s work. ' 

The Assyrian records refer to the capture of Damascus by 
Tiglath Pileser III. in 732'B.c., and of Rais in 722 B.C., as 
; well as to Sennacherib’s attack on Jerusalem in '702 8.c, The 
latter record witnesses also the civilisation ‘of the Hebrews 
under Hezekiah, whose name occurs as well as those of Jehu, 
' Azariah, Menahem, Ahaz, Pekah, and ‘Hosea, who, ewith 
Manasseh, gave tribyte to Assyrian kings. 

About the Christian era Greek texts occur in Palestine, the 
most important being that of Herod’s Temple æ Jerusglem, 
1 forbidding strangers to’ enter, and those of Siah in Bashan, 


+ where also Herod erected a temple to a pagan deity. Such texts, 


' are very numerous in Decapolis, where % Greek populanion 
appears to have settled in the time of Christ. . 
‘The geographical results, of exploration are afso important for 
critical purposes, Out of about 500 towns in Palestine noticed 
7 ‘in the Old Testament, 400 retain their anciént names, and about 
“150 of these wete unknown before the survey of the country in 
.1872-82% The result of these discoverfes has been to show that 
the topography of the’ Bibte is accurate, andethat the writers 


, must have had an intimate, knowledge of the land. Among the 
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‘most interesting Old Testament sites may be mentioned LachisW 
'Debir, Megiddo, Mahanaim, Gezgr, and Adullam as new. 
identified ; and of New Testament sites, Bethabara, Ænon, an 
'Sychar, all noticed in the fourth Gospel. l 

The existing Hebrew remains are few! as compared wil 
Roman, Arab, and Norman ruins of Jater &gés. They incluc 
tombs, aqueducts, and fortress walls, with |seals, weights, jab» 
coins. The*most important are the-walls of the outer court 
Herod’s great temple at Jerusalem, with his palace at Herodiuts 
and buildings at Cæsarea and Samaria. The curiois semi-Gree 
palace Hyrcanus at Tyrus in Gilead dates from 176 B.c. 7 
tonar Sali ee and%ast of Jordan there are many rude şto» 

and standing stones-—probably 

naanite origin, as at the small bronze and pottery ido 

found in the ruins of Laghish. Sculptured bas-reliefs are, hor 


‘ever, not found. in ‘Palestine proper, having been probak 








historic reliability of the Bible recagds. 


K historical notices. 


‘destroyed by the Hebrews. 
Tbis slight sketch may suffice to show the advance in kno' 
ledge due to exploration during the last thirty years. The rest 
has been a great change in educated opinion as to the antiqui 
of civilisation among the Hebrews and Jews, and as to, t 
Further explorafio 
especially by excavation, may be expected ito produce yet mc 
interesting results, and deserves general sipport, as all class 
of thinkers agree in the desirability of dnereasing actual kno' 
ledge of-the. past. It is no longer possible to regard the Hebre 
as an ignorant and savage people, or to |censider their: sacr 
‘writings as belonging necessarily to the later times of subjecti 
under the Persians. Internal criticism is checked and controll. 
by the results of ‘exploration, and by the > recovery of independe 
roe e 
: e and e. s 
UNIVERSITY AND EDUCATIONAL \ 
INTELLIGENCE. 
CAMBRIDUE.—The Walsingham Medal, giyen by the Lo 
High Steward, for original research in botany, eology, zooloj,, 
or physiology, i is open to all graduates of the University une 
the standing of M.A. Monographs for he ensuing year are 
n sent to Prof. Newton, Magdalene College, by October 
1898. 
An examination for the Sheepshanks Astronomical Exhipitia 
will be held in Trinity College on Novèmber 19 qnd 20. 
addition to papers on astronomy, there‘ will be an oral aw 
practical examination at the Observatory. ‘Candidates must 
undergraduates, and, if successfull, ‘must become members 
Trinity College. ' 
Mr. G. H. A. Wilson, fifth wraaelër 1895, has been elect 
toa fellowship at Clare College. 








PROF. JAMES 1 M. CRAFTS, professor of organic chemistry 
the Massachusetts Institute of “Technology, will succeed the Im 
General Francis A. Walker as the president of the Institute. 

THE London Technical Edt@ation Gazette fanounces tha 
course on practical chemistry, dealing with the ‘{ manipulat 
of gases,” will be. conducted by: Mr. M. W° Travers, at U 
versity College, on ‘Fridays, at 5.30 |p.m., commencing 
Friday, November 12, This course will be of great value 
those engaged in gas testing, and will |deal with methods « 
hitherto published. A research course| for teachers on 46-3 








| effect of repeated heating one the magnetic permeability € 


electrical conductivity of iron and steel,/’ is being conducted, 
Principal Tomlinson, F.R.S., at the South-west London Pc 
technic, Manresa Road, Chelsea, on Saturday mornings from 
%o 1, with facilities for continuing experiments, if desired, fr 
ztos, Teachers are admitted free; there are still a few vac 
places in the class. Any teachers who wish to join sho 
apply at once to Principal Tomlinson. 

THE first volume of the Report of | ithe United States Cc 
missioner öf Education, for the year 1895-96, has been receiv. 
Though largely concerned with elementary - schools, the rep 
contains several noteworthy articles on the higher branches 
education. A detailed account is given of the Education J 
of 1896, and the discussions whic} led to its withdrawal. C 
rent statistics of education in Great Britain form the subject 
a special chapter. Some of the features of the educatio. 
systems of Germany, Austria, and Switzerland are repor 
upon, the statistics which the report gives as to igher edu 
tion in fhe German-speaking part of) Europe being 
able. If appears from the extensive tables containe 
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zort ‘that there are 75 higher seats of learning in Germany, 
mistria proper, andgSwitzerland, having altogether 5963 profes- 
mS, 67,062 students, and 6628 foreign students. There is in 


srmany one professor for 12°1 students, and an average of 78°4, 


ofessors and 926'3 students (of whom 67:2 are foreigners) to 
«e seat of learning. Austria has one professor for 11'7 students, 
«d'an average of 80°5 professors and 949 “4 students (of whom, 
‘rare foreigners) to one higher seat of learning. Switzerland 
s one professor for 5°9 students, and an average of 96°2 pro- 
«sors and,569°6 students (of whom 208°3 are foreigners) to one 
zher seat of learning. Among other subjects of articles in the 
port are: the comparative study of pòpulæ education@among 
‘liged mations ; education in France ; education in Mexié&o 
d Central America ; commercial educgtion in Europe, particu® 
ly in Austria, Rrance, and Germany; anf the correlation of 
mies. s 


«ONE of the most gratifying signs of educational progress is 
2 increasing efficiency of technical institutions in the provinces 
well as in London. These schools. are not only far better 
muipped than they were a few years ago, but in many cases the 
rmbtrs of the teaching staffs are better qualified to impart in- 
uction, Whe prospectuggs and calendars which come before us 
«m time to time testify to a real development of facilities for 
cation in science and technology, and we are glad to observe 
e advances which technical schools are making all over the 
mantry. A prospectus just received from the Technical Col- 
«e, Huddersfield, durnishes an instance of valuable work being 
‘ne in a large technical college outside London.’ This college 
«ovides full courses, both theoretical and practical. and ofan 
“wanced type, in physics, chemistry, biology, art, engineering, 
ving and dyeing. ‘There are also separate departments for 
ithematics, languages ancient and modern, and commercial 
Bojects ; whélst a mining sectian is in process of formation. 
? especial: importance is the fact that thẹ college library con- 
ts of some, 10,000-volumes, an annual sum of 160/. being 
voted towards the purchase and binding of books, periodicals, 
u At the preSent time an extension, calculated to cost about 
.000/,, is being carried out. Improved accommodation will 
«as be provided for chemistry and physics, and engineering ; a 
«om 105 feet by 27 feet has also been set aside for a museum for 
slogy and minera&gy. The number of students of both sexes 
: the last two or three years averages about twelve hundred. 
mudénts can at present take up atthe college all the subjects 
“quired bythe London University for a degree in art or science, 
«q they will be able to, continue to their D.Sc. work when the 
w chemical and physical laboratories are completed. In all 
moartments we notice that practical work is carried on as’ well 
lectures. Dr. S. G. Rawson, ehe principal, appears to be 
veloping the college on the right lines, and Huddersfield will 
ubtless benefit by the work he is doing. Financially the 
dege is also in a ‘sati$factory condilion. We think both 
ancil and staff are to be congratulated upon the care and 
ergy which has been displayed in building up so strung and 


eful an institytion. b 





SOCIETIES AND ACADEMIES. 
7 ` LONDON. 


Physical Society, October 29.—Mr. Shelford Bidwell, Presi- 
«¥aip in the ċhair.—Prof. Stroud exhibited and described the Barr 
id Stroud ‘‘ range- finder.” Theproblem of finding the distance of 
given object at sea, or in the field, is complicated by shortness 

the trigonometrical. ‘‘ base,”. and-by restrictions of time. As 
arule, the apparatus must be self-contained; and ‘‘snap-shot” 
adings are obligatory, z.e. the range has to be determined 
om a single instrument and from a single. observation. At 
x00 yards the errors must not exceed 3 per cent. In foggy 
weather, or. when viewing a nebulous object, this degree of 
‘ecision is difficult to attain, but under favourable circumstances 
œ authors have determined ranges, at that distance, within 1 
“x cent. of accuracy.. At shorter ranges measurement is more 
«act ; thus an.object at about 2000 yards may, be estimated to 
sithin about.12 yards. Prof. Stroud gave*some account of the 
story and of the general methods employéd in these instru- 
sents. Two images of the®distant object, preferably of a. line 
kch as a flag-staff, are received respectively upon: two mirrors, 
wo lenses, or two prisms, placed one at each end of a fixed 
upport. rom each of these, the light is then directed towards 
e 












reflection, are viewed by one eye-piece- 
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feapte rey 
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8ystem®has finally to be adjusted © that the two images, as naw” *” 


seen jpethe eye-piece, lie in the same straight line. . Im thé iffse 
‘strument designed by the authors this’coincidence is attained by 


translating a small prism. parallel to thg axis of the ‘Supportigg: ° 


rod. The extent of this translation is a measure of the rangi 

Both eyes are used: the right for bringing the two images intd 
alignment; the left for ‘‘finding” the object thaough a small 
field-glass, and for reading the scale of distances. At i ht; 
sightings have to ‘be taken from ‘‘points” of light, ant as 
these, are unsuited for measurement, the authors convert, 
them into ‘ lines ” by the use of cylindrical lenses. 
Various devices are introduced to prevent overlapping of the 
images. The instrument is about five feet long, and tubular 
in form; it is made of copper, so as to have hi#lf thermal 
conductivity to reduce differential heating.’ Within ethe 
outer tube is the interior supporting rod, designed to equalise so 
far as possible the effects of interior radiations, Several forms 
of ‘‘ separating” prisms were exhibited, the. best for the purpdse 
consists of two ‘‘ reflecting” prisms ; these receive the two rays 
and direct both of them into a third prism, whose angle lies in 
the space between the angles of the others. Mr.. Barr drew at- 
tention to the gimbal arrangement and the three struts that keep 
the supporting rod centred in the tube. To give some idea of 
the precision and scope of the range-finder, he observed that 
_they were there using tie equivalent of a 25-feet ‘‘circle,” and 
their measurements wefe comparable to the measurement of 
20 secs, of angle on such a circle. The instrument is handled 
by ordinary seamen, and stands rough usage on board ship for 
years without injury.—-Prof. Stroud then exhibited ‘‘a folo- 
meter and spherometer.” He explained that in determining, 
curvatures and focal lengths, some telemetric method was neces- 
sary; and that, owing to want of parallelism of the beam, and 


duplication of images, a-short-focus telescope was always an in- - 


efficient telemeter. For the measurement of inaccessible lengths 
it was therefore better to use some simple form of ‘“‘ range- 
finder.” Such an apparatus could be made with a set of small 
mirrors arranged in such a manner as to direct two images. of 
the distant object into an eye-piece, with a fixed, prism in the 
path of one of the incident beams. By sliding this instrument 
along the optical bench one position could always be found at 
which the two images, as seen through. the  eye-piece, 
were in coincidence. He also described a method for 
determining curvature, by interposing a plate of plane glass 
between the curved mirror and a source of light.—Mr. 
Ackermann exhibited two experiments. (1) The blowing-out 
of a candle-flame by the air from a deflating soap-bubble. The 
bubble was blown at the mouth of an inverted beaker by breath- 
ing into a hole cut out at the top. This hole was then pre- 
sented to the flame, and the flame was immediately quenched. 


But if the bubble was blown from ordinary air, with bellows, the - 


flame was merely deflected without being extinguished. (2) It 
was shown that a miniature boat, provided with a false stern, 
‘consisting of a linen diaphragm, could be propelled by filling , 
the hollow stern-space with ether, or with some liquid similarly 
miscible with water. The motion is due to tle continuous re- 
lease of surface-tension behind the boat. Prof. Boys said that 
when he tried, some years ago, to blow out a candle‘ with'a 
soap-bubble filled with common air, he found the operation very 
difficult—so difficult that, having once succeeded, he never re- 
peated the attempt. It had not occurred to him, as it had to 
Mr, Ackermann, that the CO, present in the breath played a 
partin the quenching. With regard to the second experiment, 
he had seen a small boat propelled by-dissolving camphor astern, 
but he thought the use of a liquid for that purpose was-a novelty, 
—The President proposed votes of thanks, and the meeting was 
adjourned until November 12. . ad 


e . PARIS. 

Academy of Sciences, ®ctober 26.-gM. A. Chatin in the 
chait =A Pparitus for measuring the altitudes attained gby bal- 
loges. Vel¥fication of the resẹlts furnished by barometers, by 
M. L. Cailletet. ‘The dial of the aneroid is placed exactly in 
the focus of a photographic camera, to which such ẹ mechanism 
is fitted that every two minutes two photographs are taken 
sinfultaneously, one of the barometer ahd another of the 
earth. From the focal length of he photographic ob- 
jective, the distance of any two points on the earth, and 
the distance of these two points on the negative, the galculation 
of the true height is eagily calculated. The apparatus worke 


le of the instrument, where the two images, aftere| perfectly in a preliminary balloon aseent made by MM? Hermite 
“Phe optical |*and Besançon. -Report on a memoir of M. Hadamard, entitled 
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e% On the geodesic lings of surgaces of opposite curvaturé,?’ by” 
eM. P. Poincaré. —Observations on the new Perrine comet (g897, 
October 16), made at the Observatory of Paris, by M. G. Bigour- 

e dati.— Observations of the same comet made at the Observatory 

“Ny Toulouse, by M. F. Rossard.—On the deformation of quadrics, 
by M. C. Guichard.—On systems completely orthogonal in 
space of 2 dimensions, and on the réduction of more’ general 
differential systems, by :M: Jules Drach.—On Weingarten 

. surfaces, by M. A. Pelleti—On a new nfethod of reducing 
the time of exposure in radiography, by M. Gaston Séguy. : A 
thin glass plate is coated on both sides with an emulsion of 
gelatino-silver bromide, and allowed to dyy.g This is then én- 
closed between two fgexible screens, formed by M. Becquerel’s 
calcium vfo&t in ‘suspension in celluloid, and the whole’ pressed 
toge@her between cards. A photograph of the thorax, using a 
six-inch coil, with thirty seconds’ exposure, was completely 
satisfactory, every detail being shown with great clearness, —On 
a new’bianodic bulb, with a red phosphorescence. The glass 
of the bulb, is tinged with didymium chloride. The fluorescence 
is red instead of green, giving twice as much of the X-rays as 
ordinary’ glass.. The effects on the screen are very brilliant, 
and. can: be seen by persons colour-blind to green.— 

` Researches on saline solutions ; lithium chloride, by M, Georges 
Lemoine. Thermal data, showing the heat of dilution of solu- 
tions ‘of lithium chloride in water, methyl and ethyl alcohols. — 
On some basic salts of magnesium, by M. Tassilly. The prepara- 
tion and ‘properties of the oxybromide MgBrs.3MgO.12H,O 
is ‘described. — The separation and’ direct estimation of 
chlorine and bromine in a mixture of alkaline salts, by MM. H, 
Baubigny and P. Rivals. The separation is effected by potassium 
permanganate in presence of a large excess of copper sulphate. 
Analytical results are given, showing the trustworthiness of the 
method under varying conditions.—On some combinations of 
metallic acetates with: phenylhydrazine, by M. J. Moitessier. 
Double salts are formed with phenylhydrazine-by the acetates of 
zinc, cadmium, manganese, cobalt, and nickel.—The methods 
of estimating diabetic sugar, by M. Frédéric Landolph. “A 
comparison of the results obtained in -the estimation of? 
diabetic sugar by the polariscopic, fermentation, and copper 
xeduction methods, showed that only the optical can bę 
depended upon.—Optical and reducing power of the flesh 
-of: flies, ‘by the same.—Action of the X-rays upon the cuta- 
neous evaporation, by. M. L. Lecercle. In the rabbit, the 
-evaporation of a given portion of the skin’ can be almost com-, 
pletely. suppressed, and the effects continue for some time after 
‘the éxposure. On the human hand, evaporation is somewhat 
checked, but the action is fugitive, and the evaporation rapidly 
‘recovers its: original value.—On yellow fever, by M. le Dr. 
Domingos ‘Freire. A: description of the habits and mode of 
growth of the bacillus, Micrococcus xanthagenicus Attenuated 
cultures of'this bacillus, injected into animals and man, produce 
a mild form of yellow fever, which confers immunity from the 
‘disease. Since 1883 some 13,000 persons‘have been inoculated, 
of all ages and nationalities, "The subsequent mortality from 
yellow fever, in Spite of violent epidemics which have:raged, 
has not exceeded six per thousand.—-Observations on the circu- 

- lation of: the ‘Amphictenia, by M. Pierre Fauvel.—On the 
differentiation and development of the woody elements, by M. L 
Jules Léger. The discovery of a Miocene bat at Grive-Saint- 
Alban, by M. Claude Gaillard. A complete humerus,-and some 
fragments were discovered.—On the Armand cave, by MM. 
E. A. Martel and A. Viré. A description of the results of the 
exploration of a subterranean cave, 207 metres deep, the most 
remarkable- feature being a forest of two hundred stalagmitic 

e columns, of heights varying between three and thirty metres. 


DIARY OF. SOCIETIES. 


8 THURSDAY, N&emneER 4. ' 
Linnean SocIETY, at 8,—The Attraction of Flowers for Insecta Sir Jobn 
Lubbock? Bart.—Transfusion-Tissue : its Origin and Funagion in ee 

Leaves of Gymnospermous Plants: W. C, Worsdell. ‘ 
CHEMICAL SOCIETY, at 8.—The Properties of Liquid Fluorine: Profe. 
Moissan:and Dewar.—The Liquefaction of Air and the Detection of Im- 
purities : Prof. Dewar.—The Absorption of Hydrden by Palladium at 
High Temperatures and Pressures ; Prof. Dewar. i ° 
INSTITUTION OF MECHANICAL ENGINEERS, at 7.3¢.--Mechanical Features 

of Electric Traction : Philip Dawson. , . & 
ERRE FRIDAY, NOVEMBER 5. . i 

RönTGEN Society, at 8.—Address by Prof. S. P. Thompson. 

ONDAY, NOVEMBER 8. . 
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at 8.45.— 


_ IntioductorY Address by the sident.—Th kson- s 
Arctic Expedition : Frederick oiden oe a oat 
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TUESDAY, NOVEMBER 9: . 
‘Institution OF CiıviL ENGINEERS, at 8.—The Mgnchester Ship Cana 
Sir E. Leader Williams.—The Mersey Estuary Embankments—Easthz 
Division ; Whately Eliot.—The Mersey Estuary Embankments and orb. 
» Works—Runéorn Division :-Sir E. Leader Williams.—The Irlam Dis 
, sion : W. O. E. Meade-King. ae 
ANTHROPOLOGICAL INSTITUTE, at 8.30.—Works of Art from Benin Cit: 
C. H. Read and O. M. Dalton. j A x 
Rovat PHOTOGRAPHICe SOCIETY, at 8.—The Spectroscope: E. ¢ V 
Maunder, e j 
-. at^ 30 + THURSDAY, NOVEMBER tr. A 
. INSTITUTION OF ELSCTRICAL ENGINEERS, at 8.—Accumulator Traction « 
Rails and Ordinary Roads: L. Epstein. . bd 
MATHEMATICAL SOCIETY, at 8.—On the Poncelet Polygons of a Limaço» 
Prof. la:Morley.—Oe an Extension of the Exponential Theorem: J. * 


Hy Campbell!—The Integral [Pp dx and Allied Forms in Legendre 


® Functions, between Agbitrasy Limits: R. Hargreaves.—The Chayacter 
the General Integral of Partial Differential Equations: Prof. Forsyt, 
* a 


+ 
aoe 


i 
IE FRIDAY, NOVEMBER 12. . . 
Í ROYAL ASTRONOMICAL SOCIETY, at 8. i 


. 
DEn i 


BQOKS, PAMPHLETS, and°SERIALS RECEIVWEL 

Booxs,—Light, Visible and Invisible: Prof. S. P. Thompson (Mia. 
{millan).--Chauncy Maples, D.D., F.R.GƏS. (Longmans).+Cheltenha. 
as a Holiday Resort : S. S. Buckman (Cheltenham, Norman):—Twentier 
Annual: Report of the Local Government Board, 1895-96: Suppleme: 
containing ‘the Report of the Medical ‘Officer for 1895-96 (Eyre).- 
Die, Wissenschaftlichen Grundlagen der’ Analytischen Chemie: ‘Y 
‘Ostwald, Zweite Vermehrte Auflage (Leipzig, Engelmann).—The Works 
Xenophon, translated by H. G. Dakyns, Vol 3, Parte: (Macmillan).—Hip 
to Teachers:and Students on the Choice of Geographical Books for Ref 
“ence and Reading, with Classified Lists: Dr. H. R. Mill (Longmans). 
Das Kleine Botanische Practicum ffir Anfänger : Dr. E, Strasburger, Drit 
Umgearbeitere Auflage (Jena, Fischer).—A Geological Map of the Southey 
Transvaal ; Dr. F. H. Hatch (Stanford).—Map®of the Transvaal, showin 
Physical Features, &c.: Dr. F. H. Hatgh (Stanford).—My Fourth Tour j» 
Western Austrajia: A. F. Calvert (Heinemann). . 
Eae A ge pplar Zotroda#ion = the Study of W? Sun: G. D 
‘Knight ilip).— Reforms needed in our System of Elementary Educatior 
T: led Horsfall (Manchester, Cornish). r ae uf ee 

Sepgracs.—Chambers's Journal, November (Chambers) —The Record « 
Technica} and Secondary Education, October (Magmillan).—Natur. 
Science, Movember (Dent).—Mittheilungen der Prihistorischen Commissic 
der Kais. ‘Akademie der Wissenschaften, x Band, No. 4 (Wien).—Journ 
of the Royal Microscopical Society, October (Wiliams).—Contempora» 
Review, November (Isbister)—Good Words, November (Isbister).—Sunda> 
at Home, November (Isbister).—The Transactions of the Royal Irish Ac 
demy, Vol. xxxi. Part 4 (Dublin).—National Review, November (Arnold).- 
Humanitarian, November (Hutchinson).—An Illustrated Manual of Britis 
Birds: H. Saunders, 2nd edition, Part 1, (Gurney). -| 
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able blunders in ordinary words which, are scattered 
Ahickly throughout the work. Some af these wBietakes 
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THURSDAY, NOVEMBER 11, 1897. te, however worthy & quotation merely, tow illustrate 
some of the curious forms which printeys’ errors may 
- 7 x . assume. Thes we meet withe“ altoogether to sli (p. 
‘MIMICRY IN BUTTERFLIES AND MOTHS. | 137)while “exclusively” becomes “ exclusive by ” a ies he 


a Researches on Mimicry on ‘the Basis of a Natural 
Classification of the Papilionide. Pattii. Researches 
om Mimicry. 
the Royal Siamese, Museum in Bangkok. Translated 
. by C. M. Child, Ph.D. Pp. 154fand 8 coldurec plates. 
. (Stuttgart : Ernin Nagele. London : Bailliére, Tendall, 
* and Cox, 1896. ) i i 

"WE have now to inquire as'to the treatment accorded 


‘ to Haase’s work by publisher, translator, and 
editor. 


e The eight colouréd plates are perhaps the most satis- 


e . . . 
factory feature ofghe work as it appears in this country. 


The‘ English translation is limited to Part ii. of Haase’s 
complete memoir, of which the plates still retain the 
numbering, viz. 3, 4, 9, 10, II, 12, 13, and Ig. In spite of 
this, there &re. frequent references in the text to the other 
plates (e.g. Plate i.) without the slightest indication that 
the plate in question is not to be found. This is all the 
more tantalising inasmuch as some of the most interest- 
ag figures, viz. those of Papilio merope and its allies 
have their place in the Omitted plates. 

References to the parts which are not translated appear 
in the irgitating form of “ Part i., pages — —, ” the exact 
page of the German original being given in the margin, 
or, as on p. 35, withheld altogether. 

The quality of.type and paper leave nothing to -be 
desired, and it is very unfortunate that these great. ad- 
vantages should be rendered: of little avail for the want 
of am intelligent proof-reader, to say nothing of an editor. 

The-names of authorities quoted are frequently mis- 
spelt: thus, Jenner Weir appears as J. Wier on p. 12, 
while on'p. 20 it is rendered J. Weis ; de Saussure is de 
Saussare’ (p. 6); Grose-Smith is rendered by Grosse- 
Smith %p. 84); Mansel ‘Weale by, Wheale (pp. 45 and 
104); J. W. Slater by J. W. Sclater (p. 95) ; while in the 

- footnote ‘of the same page the name appears as F. M. 
Sclater Mr. A. G. Butler and the present writer are let 
off comparatively easily with the initials A. E. B. (p. 33) 
and E. G. P. (p. 20). 

‘Even more misleading are the frequent mistakes in 
scientific names, such ‘as candata for caudata (p. 32), 
Luplore for Euplææ (p. 25), Argynns for Argynnis 
(p. 119), Decopeta’ for Deiopeia (p. 98),° diconius. for 
bicornis (p. 147), Cheysomelid for Chrysomelid (p. 1 37) 
Glancopid for Glaucopid (p. 73), &c. ' Then avian is 
rendered by arian (p. 126); while genus becomes ganus 
(p. 137). The words Pierinæ and Pieridæ are both oe 
but the combination of these into Pieridinze (p. 64) i is, I 
believe, peculiar to this volume. A conspicuous and ini- 
portant position is no guarantee against the mast absufd 
errors. In the heavily-printed headings of important 
sections of the work, Coleoptera appears as Colcoptera 
(p. 18), Mimetic as ‘Numetic (p: 19), and Hypolimias 
as Hypolinopas (p. 29). 


After this it is hardly necessary to allude tothe innu- 


1 Continued from p. 4. . 
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By the late Dr. Erith Haase, Director of- 


in “a bee” the words are transpqsed end fused, becom- | 


ing “beea” (p. 72). In many cases..the wrong ‘letter 
makes a different word, which may sometimes be .mis- 


taken for that which was intended. Thus “ ledges » 


becomes “lọqges” (p. 7), “wavy” becomes “ watt’ (p. 
148), “than” becomes “ther.” It is pa interesting® 
speculation to attempt to determine the intended word in 
the passage which tells us that the Jamaican Aristolochia 
grandiflora emits such an unpleasant smell that “ even 
pigs she from eating it” (p. 97). 

Errors of punctuation also occur, sometimes producing 
the most ludicrous effect, sometimes merely serving to 
corifuse the reader. The Zygænidæ are described as 
possessing “large legs beset with numerous spines and 
short antennz” (p. 73). A good example of the difficulties 
introduced by want of style and want of correct punctua- 
tion is to be found in a sentence on p. 123: “This 
similarity among inedible species is, as first pointed out 
by Fritz Miiller and Wallace, mutually advantageous 
to the participants in the resemblance for the type of the 
immune forms becomes in this way more distinct, being 
expressed in few forms.” The reference number is so 
displaced on p. 98, that “ Indian Danaids” appear in the 
footnote as “this sluggish little Bombycid,” and it be- 
comes a matter of conjecture as to the insect which is 
really intended—probably Detopeca. On p. 14 centrali 
is hyphened with Biologia instead of with americana. 

The names of species are generally printed in italics, 
but curious exceptions occur. Thus on p. 127 the generic 
name of a species is printed in ordinary type, the specific 
in italics, an arrangement which is reversed with another 
species on p. 55; while on page 58, half of the word 
Passifloree is printed in one way and half in the other. 

We have now to judge how far the translator has given 
us a fair idea of the immense amount of labour which the 
author bestowed upon his work. The two chief and 
essential qualifications for a translator are (1).the, know- 
ledge of the two languages, and ¢specially of that into 


which the work is being rendered ; (2) knowledge of - 


the subject-matter, without which the ont skilled linguist 
must come hopelessly to grief. 

The knowledge of English Panis by the translator 
of Haase’s work may be inferred from the frequency 
with which a sentence is preceded hy an unnecessary 
and inexplicable “thus,” by the use of the word “mo-« 
mentarily ” where we should say “temporarily” (114) 
of “irrelevant” for “unrelated to” (136), of “Aside 

| from” for “besides.” On p. 105 it is suggested that the 


“secondary shadiitg of the wjngs” of certain butterflies 3 


niy be “a reaction of the morbidly sensitive organism 
against the physicat and chemical influences of the 
hotter climate.” On p. 100, pipe are said to be protected 
“by often V very artistic cocoons.” 

All¢hose who see much of ‘children at Christmas-time 
will have had occasion to fotice the printed directions 
accompanying toys which bear a 
will often besbserved that these directigns remain ®s a 
constant source of amusement long after the toys therfi- 
selves have come to their natural end in the dustBin, 
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Any'ong who is familiar with ‘thie class of literature will -Thus on p. 138 we are told that “ Mimicry of members 


probably infer ‘that the following sentences were also 
“ mase jn Germany.” 


sa Tiken also observed that an Acacia tree with exuding 


e .sap, the sporting ground of the sucking insects, was also 
> *visited by predatory Mantids, which found here numerous 


victims” (p. 40). 
“T yegard these females therefore, not as does Butler, 

*.as mimics of the Zuf/wa, but as normally coloured, for 

they resemble closely other Satyride” (p. 32) 

° “As much as the coloration of the wings varies within 

narrow limits if different species of this genus, it is, 

however, fh general similar” (p. 26). 

_ “In the Neotropic genus Phoraspis, Serv., the forms 

with a light longitudinal fillet on the indistinctly ribbed 

elytra and with pronotum cleared toa glassy appearance 

on the sides; between which the head appears, resemble 

somewhat the ‘ Lampyride’” (p. 7). 


`~ Seitz is.made to say that a nauseous odour is emitted 
by a certain butterfly, (Zueides) “only when danger 
threatens or on direct insult.” He is thus made to 
describe the evidence on which this conclusion was 
based: “ I approached two of these insects during copula- 
tion and smelled of them, but could perceive nothing.” 
Such conduct is evidently regarded’as not sufficiently 
insulting to produce the desired effect (pp. 56, 57). 
Schilde is represented as saying 

“that the (mimetic) Peris ‘would become extinct if it 
were not otherwise compensatingly protected in its own 
garb, long before the first traces of the aping of the gaily- 


colored species had been teleologically selected on its 
white wings’” (p. 124). 


The mimetic female Prerize@, we are told on p. 66, 


“flutter in low flight and little exposed through the 
thickets visiting at most the edge of the forest, where 
their models suck the juices of flowers.” 


Haase argues that in certain butterflies transparency is 
even more effectual for protection than a conspicuous 
“warning” appearance ; the metaphor in which he ex- 
presses this opinion is thus rendered on p. 98: 


“We must conclude that for protection against the 
obstinate enemies a ‘tarn cap’ is more advantageous 
than a ‘gorgon’s head?” i 

We have now ,to inquire whether the: translator pos- 
sessed the requisite knowledge of the details of the sub- 
ject-matter. .The following examples will show that he 
must have been absolutely ignorant of it ; andthe blunders 
due to this cause are far more injurious than the others 
already treated of, and detract in a still more serious 
‘manner from the scientific value of the work. The 
want, of technical knowledge causes many words and 
sentences to be rendered in a manner entirely at variance 


e With their true meaning. . : 


Thus the hooked hairsef certain crabs are spoken wf 
„as “angling airs” (p. 151). The <Adztéd@ are said to 
“suffer greatly from the persecutions of their spider- 
enemies” (p. 5}: the author evidently stated that they 
suffered from the attacks of the “enemies of spiders.” 
The “lepidopterologist ” (P; 123) may well fail to *recog- 
nise the familiar cyanide bottle under the description of 
“ potassium glasa” (p.,47). 
e Even thé familiar words: “ Lepidoptera” “butterfly,” 
“moth,” are sometimes used in af entirely wrong esense. 
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of other genera of the same subfamily occurs not only in 
the Lepidoptera, but also among Danainæ” and several 
other well-known Lepidopterous sub-families. Speaking 
on p. 37 of a moth (Chalcosia), the author is*made to say 


that “the pinned insect*was more tenacious of life than ° 


any other butterfly with which I am acquainted.” On,- 
p. 146 the common hawk-moth Smerinthus ocellatits is 


‘spoken of aga butterfly. The “empty pupal case of a 
butterfly,” alluded to on pp. 147 and 154, should certainly ` 


be thé “empty cocoon pf aemoth.” Again, the word fos 
butterfly is sometimes (p. 88) rendered by Pdpilionide. 
By a similar blunder, on p. 41, the genus Papilio is , 
itself excluded from the Pafilionide. 

Instead of rendering the German descriptive terms by - 
the corresponding English ones, the translator merely, 


attempts a literal translation of the former. The absurd ° 


results of this procedure are so thickfy spread dver the 
book, that they form one of its worst features. Thus we 
are constantly told of “ shaded,” “secondarily shaded,” 
and “cleared” wings, of “fillets” (eg. “fur orange 
fillet remnants,” p. 7, “cellular fillets,” p. 29), and of 
“limbal” markings. We read of the “yellow flanks” 
of a female Papilio (p. 93), and of “emeary” larvae 
(p. 65). A “New Hollandish” *genus (p. 133), the 
“lemon butterfly” (p. 148), atd the “stem” gf the” 
aculeate abdomen {p. 234), are doubtless intelligible to 
an entomologist, although not the terms we should 
employ in thts country. . š 

I should wish, in conclusion, to express regret that 
Haase’s painstaking and, in many respects, useful work 
—marred as it is by excessive arrogance, by its imperfect 
acquaintance with the. literature of the subject, by its _ 
numerous errors, and by the rashness and freqyent 
absurdity of its confident conclusions—should have been 
introduced to the English-speaking public in a form | 
which is completely destructive of such merits as it may 
be fairly claimed to possess. E. B. P. 

e 





THE ACTION OF MEDICINES. 


Lectures on the Action of Medicines: being the Course 
of Lectures on Pharmacology dhd Therapeutics de- 
livered at St. Bartholomew's Hospital during the 
Summer Session of 1896. By T. Lauder Brunton, 
M.D., D.Sc., LL.D., F.R.S., FLR.C.P., &c. 8vo. Pp. 
fv + 673. (London: Macmillan and Co., Ltd. New 
York : The Macmillan Company, 1897.) 


R. BRUNTON, in his preface to this substantial 
volume, writes as follows : ° 


“I aeknowledge at once that the lectures are imperfect. 
They are redundant in somè parts and scanty in others; 
they are not well adapted for the purpose of cramming, 
and any man who tries to pass an examination upon them 

lone will not be at all likely to get the maximum number 
of marks. But I do not think that lectures are intended 
for the purpose of cramming. Their use is not to supply 
the student with all theeinformation he needs, but to. 
awaken his attention, to excite his interest, to impress 
upon him certain points which will frm a nucleus for 
his knowledge, and around which he may afterwards. 
group more information.” 


“9 


Wise and experienced teachers will regard ee 


merit, what the author thus modestly admits as “an. 


\ 
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imperfection. His lectures, like Sir, Thomas Watsons 
and others that are placed among the classics of medi- 
cine, do not contain a complete statement of all that can 
be said on their subject ; but they do excite the reatler’s 
interest, they edo arrest his attention, they make him per- 
‘force reflect for himself, and they in this way truly 
.subserve his education in the best sense of that much- 
abused word. ne 
The lectures must havé been delightful to listen to; 
‘every sentence bears the impress of their autfor’s egenial 
personality: Nothing connecged § with drugs and etheir 


actions is evithout interest to him $ ; and he assumes, and- 


, rightly assumes, that his hearers must share his interest. 
°” His style is artistically simple and direct ; allusions, 
„illustrations, analogies, experiences, anecdotes, are intro- 
duced at every turn, gnd the light of his gentle humour 
e plays effectively over many a passage. The old-fashioned 
madtetiasedica le@ure used to be regarded as the driest 
and dullest of the medical course : Dr. Brunton has trans- 
figured it into one of the brightest. It is his special merit 
thatthe change has been brought about without the least 
sacrifice of scientific method or scientific precision ; for 
the whole book is instinct with the spirit of modern 
physiology and, pathology. Empirical axzomata media 
cannot yet be “wholly excluded from therapeutics, but 
Dr. Bunton i is never cogtent with a mere induction from 
experience when it is possibleeto suggest a rational 
explanation. And if the suggestion is capable of being 
tested by®experiment, the experiment is made. 


“I was: once demonstrating the action of ammonia 
before a class here many years ago, and showed that if 
you held either ammonia or chloroform before the nose 

«of a rabbit the heart stopped instantaneously. This 
stoppage of the heart takes place reflexly. through the 
fifth nerve°as an afferent, and through the vagus as an 
efferent nerve. After the lecture was over, a student 
came up to me and said: ‘If ammonia held before the 
nose stops the heart, howis it that it is of use in faint- 
ing? It ought to be exceedingly bad in fainting, and 
yet evesybody knows it is good? Well, I simply did not 
know. I said: ‘P think it may possibly be that it tends 
at the same time to cause a deep inspiration, and thus 
stimulates the heart indirectly.’ But I was not satisfied 
with this explanationgand so I put the question to the 
test of experiment. P found the answer to be this: At 
the same.time that you stop the heart through the vagus 
by ammonia or any other irritating volatile substance 
held before ‘the nose, you stimulate reflexly the vaso- 
motor centre, cause contraction of the arterioles, and 
raise the blood-pressure enormously.” 
t °° 


This specimen is typical; it can be paralleled by a 
multitude of others, and it exemplifies at once the style 


“and the spirit of Dr. Brunton’s teaching. ° 


The general plan of the book follows the lines of the 
schedule recently adopted by éhe Royal College ' of 
Physicians as defining the scope of an examination in 
pharmacology for students aspiring to their licenc® 
Before, however, any examination had been held,g re- 
trograde step was taken by a majority of the Fellows, 
and this special examination was abolished. Among the 
grounds alleged for so unusual a course were the supposed 
vagueness of the limits of the science, and the absence 

It cannot be doubted that 


ofappropriate text-books. ; 
ad the present work been then accesgjble to stffdents, 


d 
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these pomi of objection would,have proved untenable. 

“The action of medicinal agents on the body èn  dgalth 
and disease ” forms, indeed, the essenfial scientific 
foundation for*the “ practical art of therapeutics °%w}fich 


every -medical licentiate is assumed to have acquired ;,. e . 


without this foundation he must geed be a mere em- 
piric. The author has shown that the ascértginable. 
facts in reference to medicinal action constitute already 


_a coherent and orderly body of knowledge, and that 


future progrgsg in rational treatment is dependent on 


the pursuit of the methods of scfentific pharmacology in bs 


this sense of the term. He has furnished the student 
with an excellent guide to both facts and methods, and 
has thus removed the last excuse’ for the maintenance | 
of mere rule-of-thumb tradition. It is to be hoped that, 
at no distant day, the Royal College will reconsider its 
last decision in the light of better knowledge and broader 
conceptions of medical education. 

In accordance with the plan of the above-mentioned: 
schedule, the actions of medicines are first considered 
from a physiological point of view, as they affect the 
various functions and systems of the body, normal or 
morbid. The movements of the alimentary canal and 
digestion ; the composition of the blood, nutrition and 
metabolism ; the heart and blood-vessels, and the circu- 
lation ; disorders of the circulatory function, such as in- 
flammation ; absorption of inflammatory products; secre- 
tion and excretion ; respiration ; the nervous system and 


‘sleep ; the sensory functions and pain; the reflex and 


motor activities of the nervous system ; the regulation 
of bodily temperature and fever; specific poisons and 
infections ; all of these are capable of being altered, 
modified, or controlled by medicinal agents, and the mode 
in which the latter exert their special action and produce 
their recognised effects is fully set forth. 

But in many cases the practitioner has to ask himself 
not only what agents at his command are capable of 
modifying a given function in a desired way, but also 


‘what organs or functions may be affected by a given 


remedy administered in a particular manner. ` It is 
therefore necessary again to traverse the ground, at 
least in part, arranging the subject-matter undgr the 
heads of the chief medicines and therapeutic methods in 


ordinary use, and summarising their numerous primary 


and secondary actions on the body at large. The last 
half-dozen chapters do this clearly and succinctly. There 
is perforce some repetition of the earlier chapters ; but 
the student is made to feel that not a page could be 
dispensed with, and the book ends long before his atten- 
tion is fatigued or his interest exhausted. : 

It would, however, be a mistake to regard the book | 
as good for students only: it is full of wise aphofisms 
and sagacious hints of the greatest value to men engagede’ 


in actual practice. ® There is sgarcely a page from which . 


ev€g a practitioner of long and wide experience could 
not cull a suggestion’, leading to the better use of his 
familiar tools, or to the elucidation of some old-standing’ 
puzzle. Alike to the student who is learning the subject 
for thedirst time, to the medical man in search of light a 
leading in the perplexities of treatment, and to the ‘ 
telligent reader” who desires to appreciate the advances 
made by modern medicine toa place among the scienaes, a 
we cag cordially commeñd this fascinating work, od 


a 





. i e 
‘ORGANIC CHEMICAL MANIPULATION. s. 


Organic Chemical Manipulation. By J.T: Hewitt, M.A.p 
Er oe Pp. exi + 253. (London: Whittaker and Co., 
e < r 


nT might easify have been made much more useful. 
tei is ditided into two parts. The first portion—1o2 pages 
—is occupied mainly with a very brief description of 
* processes of purifying organic substances, namely, crystal- 
e lisation, distillation melting- -point determirfaifon, and sub-. 
limation ; ang @ short outline of the processes of ultimate 
organic @nalysis. A large part of the matter in this section 
of the book is what the student will find in almost any 
text-book on quantitative analysis, and might perhaps 
with advantage have been omitted here, and its space 
devoted to an extension of the matter in Part ii., and to 
more exact and detailed directions for carrying out the 
“manipulations” therein described. , The second part of 
the book, covering 150 pages, is on the “ preparation of 
organic substances.” This, at least, is what it professes 
to be; but there is so much “descriptive” matter dis- 
' tributed throughout it, that in parts it more resembles a 
. simple text-book on organic chemistry, with experiments 
thrown in. For example, after giving very fair directions 
for the preparation of methane from sodium acetate, and 
the performance of two or three experiments illustrative 
of its properties, the ‘author proceeds to describe, in the 
true text-book style, the various other methods for the 
preparation of marsh gas. Thus :—- : 


HIS is in some respects a useful little book, but it 


“To obtain perfectly pure methane, zinc- methyl is 
decomposed by water : 


Zn(CH,), + 2H,0 = 2CH; + Zn(OH),. 


An interesting synthetical method for the formation 
of methane was discovered by Berthelot, who led a mixture 
of sulphuretted hydrogen and the vapour of carbon di- 
` sulphide over red-hot copper : 


CS, + 2H,8 + 8Cu = CH, + 4Cu,S, 


The ‘following general methods of the formation 
of paraffins, ze. hydrocarbons of the general formula 
CuFn+ 2 , may be mentioned.” 


ffnd so on, ‘and so dn aa 106-7). 
Again, we read : 


“The aldehydes are nea always produced by’‘the 
oxidation of the corresponding primary alcohols, the pro-. 
cess being usually carried-out with potassium dichromate 
and sulphuric acid, eg. : 


3CH,CH,OH + K,Cr,0, + 4H,SO, = 3CH,. CHO + K,S0, 
f + Cr (SO,4)3 + 7H,0. 

Amother way is to distil a mixture of the barium or 

falcium salt of an acid with the corresponding formate ; 

the following reaction then takes place®:” e 

And so on for nearly three paggs. This is all very 
‘true, and good enough of its kind; but it savours too 
much of the ordina#y descriptive text-book, ami too little 
of “ Organic Chemical Manipulation. ? 

“Why such “ manipulations ” as taking the “dae or 
specific gravity of an organic liquid, 
: optical activity ofa sugar solution, should ke introduced 
iw the part of thè book supposed to be devoted to the 
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“preparation of organic substances” is not quite 
evident. The directions given for the prepawation of the 
various compounds dealt with, although often very good, 


| are not always above criticism; for example, in the pre- 


paration of ‘ethylene the student is directed» to mix 25 


grams of alcohol and 1§0 grams of strong sulphuric acid ¢ 


in a flask of tw8 or three litres capacity. Why such an_ 


enormous flask? The total volume of the mixtuye is 
barely 100 c.c., with at mast another 5o c.c. to be added 


as the pper&tion goes*on, and to employ a flask of 20 or. 
"30 times this capacity is simply ridiculous. 


Without 
adopting any of the *welf-known precautiogs against 
frothing upwhich, by the*way, are not hinted at), if the 


flask is not more than one-fourth filled with the liquid it ° 


will be amply large enough. .The author then goes on, 
to direct that the gas shall be passed through two wash- ` 
bottles in succession, 


“the first being charged with concentrated sůlphuric 
acid to remove the vapours of alcohol and ether, the 
second with caustic soda solution to hold back any 
carbon dioxide, and towards the end of the, experiment 
sulphur dioxide.” 


As water, in the form of steam, is expelled from the. 


generating flask in considerable quantitySlong with the 


ethylene, the strong sulphuric acid in the first wash- 
y S p . 


bottle will soon become zeak sufphuric acid, ande‘more- 
over will become so hot as to render the fracture of 
the bottle extremely probable. If these two wagh-bottles 
are to be used, the order should be reversed ; but as a 
matter of fact they are quite unnecessary. If the 
temperature is properly regulated (for which purpose a 
thermometer should be passed through the tork of Oe 
generating flask, and should dip into the liquid), prac- . 
tically no ether is produced; and if the gaseis eat 
through a single wash-bottle containing water, any 
alcohol which passes over will, for the most part, be 
retained there. So also will ang sulphur dioxide, should 
the operation be pushed to such extremes that this gas 
is generated. Any traces of carbon dioxide wich ac- 
company the ethylene are quite immaterial, but they can 
if necessary be absorbed by the addition of a little caustic 
soda to the water in the pneumatic trough. ° 
Lastly, after directing that the gas is to be passed 
through two bottles containing bromine, for the prepara- 


tion of ethylene dibromide, the author adds, “ the tube 


leading from the bromine absorption bottles must not 


open directly into the air, but ‘should go into the bottom à; 


of a lime-tower which is charged efrom the constriction 
upwards with alternate layers of broken glass and soda- 
lime.” Why not simply bubble the gas through a litfle 
caustic soda in a small beaker ? 

e On p. 112 the following equation is given for the 
preparation of cuprous gcetylide :— 


U 
CJH, + CuCl + NH, = C,HCu + NH,Cl. 


e, 

Ong would like to know upon whose authority this is 
given. . 

The book contains sixty-three illustrations, most of 
which are of the very roughest description. Fig. 36, p. 
67, represents a crucible balanced in an impossible 
position upon a pipe-clay triangle. Again, in Fig. 60> 
183, ite is difficult to see why an exit tube is to Bu 
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soldered into a hole in the tin can, instead of using the Zlectricity and Magn&isii for Beginners, By Few. -” 
obvious two-holed Cork which will carry both the safety ° Sanderson. Pp. ix + 244. (London : *Macmilfah and : 
tube and the exit tube. . Co., Ltd., 1897:) na ; i 
+ In spite of these faults, however, the book will no |' THIS little book is “intende@ to form a first cdtuse for i 
: doubt be of b h ae he d stud f boys who have already learnt the elements of mensur-, e . 
. : some use both to tgdchers and students of | ation, statics, dynamics, and heat” ;ethe object being . 
practical organic chemistry: classes. m N.” | “to introduce the student to the principab laws of”° *  - 
—- i een eet leery and ‘magnetism, “and give him a Working «=° 
l : knowledge of the quantities involved.’ whe 
; OUR BOOK SHELF. This object is, on the whole, well attained, though we ,° a 
Nights with an Old Gunner, and other Sttdies of | cannot help éhinking that the book’ would be more 
e Wild Life. By C. J. Cornish. With illustrations. | valuable to beginners if it coveted less grqund, and dealt® 
Pp. xii*+ 307. (London: Seeley. and Co., Ltd., 1897.) | with the elementary portions at ‘somewhat greater length. 
. Mr. Cornisn’s books are widely known, and tharsu ghly The experiments described are well chosen and well 
deserve their popularity. He delights in the observation arranged. It is intended that the student shall repeat 
, of live animals, especially birds ; he describes with detail, | em himself, and for this purpose they are admirably 
yet with animation ; and his sketches are rich in human adapted, the apparatus required being of the simplest 
aaee Pen Feni booke could be oered to 6 young character. The diagrams, too,.are excellent, both in en 
fellow fond of nature, but not loving to take his pleasure execution and design. > a 
too setfously. They inspire the love of close observation, Each chapter ends with a set of numerical examples. 
„and will help to make naturalists of a particularly good Altogether, a boy who has mastered the book will 
. ‘kind—men who will study their animals alive, and possess a very creditable acquaintance, with the elements 
amidst natural surroundings. The illustrations ‘are of his subject. . ; a A. P. C. 
attractive, ind some of the photographs from, life in- | Organic Chemistry for the Laboratory. By Prof. W. A. 
cluded in this volume are acquisitions to natural history. Noyes, Ph.D. Pp. xi + 257, (Easton, P.A. : Chemical 
. Critics are bound to be critical,'and we shall notice the | Publishing Company, 1897.) sa, 
trifling matters which we would see amended in another | IN this attractive-looking and admirably printed work 
edition. A naturalist, bred in another part of England, | the chief practical methods of modern organic 'chemistry 
e may þe puzzled by such local words as “marrum grass,” | are illustrated by directions for the preparation of a 
‘“crab® grass,” and “king crak” The’ present, writer | large number of compounds by means of typical 
wants to know what they are, but cannot easily find out. | reactions. The various substances involved are classi- 
The comparison of the shrimp and prawn (p. 87) is not | fied according to their constitution, one chapter of the 
- exact, afd we are startled to read of the hundred mouths | book dealing with acids, another with hydrocarbons, 
of the sea-anemone (p. 81), A little more information &c, and in all cases the chemistry of the reactions 
might have ‘been given. about the food, and especially | is discussed. Nearly a hundred different preparations 
about the yvinter-food, of the beaver. This would liave | are described, some of them of considerable difficulty ; 
led to an “explanation of the purpose of the dam. But | but in all cases the directions are clear and sufficient, 
.. Mr. Cornish does not attempt to tell all; what he tells | without being unnecessarily detailed, | whilst copious 
is told so pleasantly that we long for more. L. C.'M. references to original literature are given. The book 
Untersuchungen über den Bau der Cyanophyceen und b Ponca a E botli for aavan Eaa and for 
Bakterien, By A. Fischer. Pp. 132,.and 3 plates. eginners.; but, ice many. other- Works. on=the. same 
(Jena: G. Fischer, 1897.) > | subject, it is somewhat lacking in suitable experiments to, 
; ern ease k ees illustrate the earlier portion of the lecture course from 
THIS littlė volume is very full of information on methods | which the student derives his acquaintance with the 
of fixigg and staining, and on the results of high power | theoretical side of the science. A. HARDEN. 
observations ofe these minute organisms. Fischers : ; ; PET 
principal ‚conclusions are that staining depends on | 7%¢ Religuary and Nlustrated Archeologist. Edited by 
physical and not chemical properties of the dyes and | J, Romilly Allen. New series, ‘vol. iii. Pp. 250. 
cell-substances, and consequently there are no such {London : Bemrose and Sons, Ltd., 1897.) a 
things as nuclear st&ins. . | THIs fine volume does crédit to British archaeology. It 
That the cell of the Cyanophycez consists of a central | 15 made up of the four quarter ly numbers issued this Year, 
body clothed with a true chromatophore and devoid of | 294 is the most attractively illustrated publication that : 
a nucleus. has come before us for some time. The periodical is, to 
That neither the ‘sulphur-bacteria nòr the other | quote the sub-title, “devoted to the study of the early 
ihe schizomycetes examined contain a nucleus, and that*the | Pagan and Christian antiquities of Great Britain’; medi- 
interpretation of bagteria as composed of a’ nucleus | Val architecture and ecclesiology ; th development of 
denuded of protoplast is incorrect. . Also that “Die | the arts and industries of man in the past ages ; and the 
starke Farbbarkeit der Bakterien mit Kernfarbstoffen | SU*Vivals of ancient usages and: appliances in the 
ist ein Mythus.” ` a present.” The volume has thus a very comprehensive 
With regard to these and many other points eoncern- | SC°P® and it contains articles of interest to gvery 
ing the structure of the bacterium-cell, it would appear | 2¢cheologist, numerous critical reviews, and notes gn, 
probable that Biitschli—whose conclusions are especially archzeology and kindred subjects. __ mar 
criticised—-should have something to say: and judging | Tġe Commercial Oses of CoaleGas. By Thomas Fletcher, 
from certain extremely pretty preparations of Tolypothrix ¥.C.S. Pp, 104. (Warington, Manchester, and London: e 


ww 
t 


which Dr, Scott exhibited a few years ago, and frém 
recent work by Mr. Wager on the’ nuclei of bactgria, it 
may be that Fischer’s intespretation of the stained 


.groups of chromatin-like filaments, granules, &c., *as’ 


“probably reserve materials,” will not be accepted 
as final. i 
In any case, the work is a most acceptablė contribution 
fhe controversy on this extremely difficult subject, and 
two of the three plates suggest the question why*can we 
so rarely have English memoirs so well illustrated ? 
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Fletcher, Russell #nd Co., Limited). 

GAS engineers and fitters will find this little volume, 
which is # supplement to one on “ @oaf Gas as a Fuel,” 
worthy of attention. The beok contains many notes 
which'will be found particularly serviceable in workshop 
practice, and in the laboratory as well. One of the 
chapters “ On the Use of the Blowpipe” for workshop 
purposes, deserves special mentiðn. 

Fe a statement pf? the advantage$ of coal gas as. 
a fuel. A 
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"+, LETTERS "TO THE EDITOR z Pae T y 
[The Editor does not hold himself responsible for opinions ex- fa = a 
hresged by Ris correspondents. Neither cay he undertake . A = 129 
tm return, or to correspond with the writers of, rejected Sas a 
manuscripts intended for this or any other part of NATURE. 400) 798 = 398 ee . 
No notice is take of gnonymous communications. | ° I 5 ° 
ü e 
. . The Law of Divisibility. l zoa. 
X ° 399=19X7 X3 o 


' May I briefly supplement my former letter by a few sugges- 
tions for the development of the above law? 

(1) When ô (ora multiple) appears: in N, it gay be replaced 
by cyphers. : . o 


e 
Thus iff = 3, for 235697 write 205007, 
= 7, do. 200690 } 
or 230090 
e = 23, do. 5007. 


*(2) Any member of the recurring period 7n may be repre- 
sented by its negative complement which reaches its maximum 


at 44, 
Thus if 8 = 7, period = +1,3, 25 
= 11, do. = 1, —-1;3 : 
= 37, do. = 1, IO, — Il; 
= 41, do, = I, 10, 18, 16, ~ 3. 


(3) If the final remainder be negative, its complement must 
be taken. ` 


Thus if è = 7, 17, 29, 41, 
and R =-~ 2, — 14, — 25, — 32, 
true value = 5, 3, 4, 9. ‘ 
(4) Final remainders may be found by repeated applications 
of the requisite formula. 
Let § = 41, 


N = 3205175 or 3000175 
N, = 5 + 70 + 18 + 30 
= 123 = 3 + 20 + 18 = 41, 
Let ê = 37, 
N = 87172 
Ny =2+70-11 +7 + 80 
= 199 — 11 = 148 = 8 + 40 — 11 = 37. 
Let è = 7, p 
N = 8638 


N =8t9+12-8=21=14+6=7. 

(5) The group principle may be applied to 3 = 99, 999, 9999 
&c., where N} = a, + bg + &C. 3 ag + bg + &e.; a +O, + &e. 
The first is a test for 11, the second for 37, the third for 101. 

(6) Another method is the following :— « 


Let N +8 +.1 = Q, with remainder 7}, 
Bt b+ 1=Q, do. Yay 
grb +1 = Qs do. - Fy 
e &e. = &, 
N= (84+ 1)0Q,4+7 
= (8 + 1)? Q, + (8+ 1% +7 
= S + 1)’ Q + (8 + IP eget (8+ rn tn 
= &e i ‘ 


Eliminating multiples of 8, we get, when Qn = 0, 
Ny = %n-1 + 7n-2 + &C. + 7) 
If ô + æ be used, we get- 


5 * Ny = @ Vpn E aye + Re EM. 
* Putting æ = 1, 2, 3 we may deal with a wide series of primes, 
such as & > 
« 19, 29, 59, 79, 89, 109 &c. P 


31, 41, 61,71 &C o 
23: 43, 53: 73, 83 &c. a 


. + 
also with composites, as 


119 for 17 and 7129 for 43 and 3, “e 
,. 189 for 53 and 3, 2@1 for 67 and 3, 
301 for 43 and 7, 501 for 167 and 3, and so on. 


à .. ® e 
= ks examples, let 3 = 399 = 3 x 7X 19 e 
e 


N = 8293177893 
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Let 5 = 299 = 13 X 23, 
N = 196371972 a 


+ foot, ry + 7g + 7a t+ %y = 72 +173 + 48 + 6 = 299. 


Lets = sol = 167 xg ° 
N = 640550043 . 


+ 500%, 5 — 62 + 100 - 43 = 0. 


. . 


From the foregoing I haye derived many simple rules not 


requiring division. 


Tarporley, West Norwood, Novembeg 4. 





i ° 
A Link in the Evolution of a Certain Borm of Induetion 


Coil, 


Henry T, BuRGEsS. + 


AT a time when much interest is taken in the oscillatory 
electric discharge and its effects, it may not be out of. place to 


mention that a link in the evolution 


of the Tesla,coil is to be 


found in a paper by Dove (Royal Academy of Sciences, Berlin, 
October, 1844; Electrical Magazine, vol. ii. p. 67). It is as 
follows :—The external coatings of two Leyden jars were con- 
nected together by a wire spiral. This spiral was surrounded 
by a secondary insulated spiral. Whengthe jars were so charged 
that a spark was produced on joining their internal cqatings, 
electricity was induced in the secondary spiral. If*to this 
arrangement of Dove, a stern of insulating oil be added to 
contain the coils, and the jars, furnished with a spark gap, be 
charged from gn induction coil, we have one of the combinations 
which has given such excellent results in the hands of Tesla. In 
1831 Faraday (‘‘ Experimental Researches,” vol. i. § 24) arranged 
an experiment to discover whether the electrical discharge of a 
Leyden jar would produce an induced current in àis induction 
coil; he writes: ‘‘ Attempts to obtain similar effects by the use 


of wires conveying ordinary electricity (ze. from a jar) were .* 


doubtful in results.” 


tet Ae 
The combination due to Dove, is probably the earliest instance 
of an apparatus in which electrical oscillation in one circuit 
set up a definite disturbance in a neighbouring coil. 


Oxford, November 8. é 





F. J. JERVIS-SMITH. 


*  ._ The Leonid Meteors. e 


I SHOULD be glad to receive accounts of any brilliant meteors 
that may be observed on the nights of November 13 and 14 next, 
for the purpose of computing their real paths in the air. The 
date and time of appearance of each @bject should be given,. 


together with its apparent magnitude 


(compared with the moon, 


planets or brighter stars), observed course amongst the Stars in | 


R.A. and Declination, and estimated 


duration of flight. Though 


moonlight will be strong, many observers will be on the look-out 
for the vanguard of the Leonids, so that should any brilliant 


meteors appear, they are likely to be 
/ Stations, 
51 Brynland Ayenue, Bishopston, 





d Insects and Colour. 


noticed at several different 
Pe W. F. DENNING. 
Bristol. 


THE following incident may throw some further light on the Ae 
ubject brought forward by your correspondent, Mr. J. Parkin, 
im his letter in your issue of November- 4, on “A Bees 


‘| Movements in a Room.” * In the year 1893, the humming-bird 


hawk moth was particularly common here. On one or two 
&scasions, driving out in a little trap, with a Shetland pony, whose 
head-gear was ornamented with pyramidal blue rosettes, one of 
these ®eantiful insects would fly straight at-one of the rosettes, 
and hover over it for a few séconds, though the pony was going 


| ata trot. It would seem that in this case the colour alone was 


the chief attraction ; the odour being insignificant. But there 
are, I believe, numerous other instances of insects being attracted 
in the first instance by colour. I may add that these insects 


visited chiefly the scardet geraniums in my garden, 


Ld 
South Leverton? Vicarage, Notts., 
e 


. 


` ALFRED THORNLEY N 
November 5., 
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HIGH PRESSURE ELECTRICITY! 


THIS book is nota mere ordinary dition de luxe, for 
it is probably the most sumptuous book in coņnec- 
tjon with electricity that has ever appeared. The life-like 


, vividness df forty-one beautifully executed photographic 
‘. reproductions of electric brushes and streamers make you 


hear the banging of the battery of mafy “ten-gallon” 


` Leyden jars ; while the description of these illustrations, 


from the largeness of the type used, the wide spacing of 
the lines, the ‘two- to three-inch margin thag surrounds 
‘them, and the blank page that intervenes betweer? every 
two pages of printed matter, jnduces a feeling of luxury 
in the reader, and makes him hdpe that the theoretical 
inferences will be as good a$ the very thick paper on 


* which they are printed. 


Lord Armstrong starts with the very striking experiment 
+ which he performed with his hydro-electric machine half a 
century ago. Two glasses of distilled water were placed 


e near together, and a thread of cotton, which was coiled 


up im the one, hadsits end placed so as to dip into the 
othef glass. Then on highly electrifying the glass of 
water in which the cotton was coiled negatively, and the 
other glass of water positively, the thread crept out of its 
glass into te other one, while a stream of water passed 
in the opposite direction. 

From this he has been led to conclude that an electric 
current consists of two streams—a negative one in the form 
of a core flowifig in one direction surrounded by a sort 
„0f sleeve of positive ‘electricity flowing in the opposite 
directign ; and he suggests, on page 24, that instead of 
negative and positive the names “Inward” and “ Out- 
ward” would better meet his views. 

He cites as an illustration of his theory the formation 
of the crater at the end of the positive carbon of an 
electric arc, and the knob at the end 
of the negative carbon; both of 
which he considers are produced by 
the scooping ‘out effected by the 
“lines of force,” which he considers 
follow some such path as that indi- 
cated on the accompanying figure 
copied from the book. 

There are various reasons, how- 
ever? with which Lord Armstrong is 
apparently unacquainted, for believing 
that the scooping-out theory is not 
correct; for example, when a thin 
carbon rod is put endways into an 
arc the rod is simply pointed like a 
Pencil, .with no appearance of any 
directed scooping action. Whereas, 
if Lord Armstrong’s “lines of force” 
were correct, we should expect to 
find a cavity scooped out on one side 
of the carbon rod near the midtle 
of the arc, and anothgr on the other side near the edge. 
But this only happens when the carbon rod is wide, and 
is placed so as to split up the arc into two d@sé#zecd arcs. 

Some of the illustrations are photographic reproductions 
of dust figures obtained with brush discharges, while 
others of them were produced by causing a violent dis, 
charge from a large battery.of Leyden jars to take place 
from a metallic disc resting on an insulated photographic 
plate, the disc being in some experiments positive, ip 
others negative. In other cases two photographic plates 
were placed back to back with the sensitive sideg out- 
wards, and the positive and snegative electrodes were 
placed against the two sensitised surfaces respectively? 

The figure formtd at the negative electrode was found 
to be smaller than that produced at the other, and in 
answer to the question “ How can this be reconciled with 





_ 1“ Electric Movement on Air and Water, with Theoretical Inferences.” 
By*Lord Armstrong, C.B., F.R.S. Pp. vil + 55, and plates, ndon : 
Smith, Elder and Co., 1897 ) 
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e 
the assumption that negative ånd positive 
“equal?” the author remarks on page 26 :—- * 
“The answer is obvious if we admit that the negative 
represents suction, and the pofitive pressure, becuse in 


ee: 
agtipn are 


that case the negative flow will be resisted by condensa-. e 


tion, while the positive will be helged.” e . 


And on page 44 he suggests, as a possible hypothesis, a 


that as in a pump, 
“The negative stroke, representing suction, must take 


the lead of the positive, and will have to draw,from .° 


a neutral atmogphere. In doing so it will create a deficit 


in the environment which will aidinductively the impulsive °, 


energy of the positive.” i 

On page 49 are described experiments in which 
negative streams were projected from an annular elec- 
trode upon a dust plate with a positive metallic ring 
beneath, and the author, in reference to the dust figuras 
produced, remarks :— ; 

“Their general appearance is strikingly like pictures. 
of physiological cells; and what is more strange, we 
see them in every state of fission, from small beginnings 
to complete separation, and in every case the divided 
form displays the same internal structure as the original 
form from which it springs. I have already spoken of 
electricity as organised motion, and we have here an 
example of it carried to the very verge of life.” 

All this is probably intended only as a poetic fancy, 
but it reads strangely in close juxtaposition with a dis- 
cussion on matter and motion, ether and atoms. , 

But, whatever may be the opinion ‘of the theoretical 
portion of this book, whether we consider that the inward 
flow of negative electricity and the outward flow of 
positive are supported’ by the experiments, there can be 
no doubt that the illustrations form a series of valuable 
records of electric discharges. W. E A. 





THE REV. P. B. BRODIE, M.A., F.G.S. 


J5 the death of the Rev. P. B. Brodie geological 

science has lost one of its oldest cultivators, one 
who so long ago as 1834 was elected a Fellow of the 
Geological Society, and who was widely known for his 
researches on the fossil insects of the Secondary form- 
ations of England. 

Mr. Brodie, who` was born in 1815, was the son of 
an eminent lawyer, and nephew of the distinguished 
surgeon Sir Benjamin C. Brodie, Bart. He was 
educated at Emmanuel College, Cambridge, and qoming 
under the influence of Sedgwick, a taste which he had- 
previously manifested for geology was developed info a 
life-long enthusiasm for the science. 

Entering the Church in 1838, the duties of his calling 
took him as Curate to Wylye, in Wiltshire, and for a 
short time to Steeple Claydon, in Buckinghamshire. 
Later on he became Rector of Down Hatherley, in 
Gloucestershire, and finally Vicar of. Rowington, in 
Warwickshire. In all these districts he found that a, 
rich harvest of geological facts could be gathered. 

is earliest observations were on the Purbeck grata 
of the Vale of Wardour, and he then discovered many 
insect-remaias, and also the Isopod which was namedg 
by Milne-Edwards Archeonigeus Brodiet. Continuing 
hig researches in the Vale of Gloucester, op the Lias and 
LoWer Oolites, he sqon found many unrecorded fossils, 
and notably many remains of insects, and he thus came 
to publish, in 1845, his well-knowg “History of the 
Fossil Insects in the Secondary Rocks of England.” 
An aetive member, for a time, of the Cotteswold 
Naturalists’ Field Club, Mr. Brodie was later on a 
staunch supporter of the Warwickshire Natural History 


and Archzojogical Society, and a @founder+of theses 


Warwickshire Naturaligts’ and Archeologists’ Fie! 
Club. He was the life and soul of field-meetings, full 


Son 


o 


~ 


ae? 


> . 
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‘of ehergy and high spinits ; and, at the time of his death.| ‘Pror. Henry S. PRITCHETT; of Washington University, St 
he wat President of both Warwickshire societies. o. 


co 


Mr. Brodie was the author. of many geological papers - 


mmunicated to the Geological Society, the British 


Association, and various scientific journals. In 1887 
* the Council of the Geological Society awarded to Mr. 
e Brodie the Murdhisost Medal for his long and valuable 


ve 


ological labours ; an agreeable testimony to good work 


achieved by one who, all his life, was a dweller in the 
provinces. H. B. W. 
e . 3 AA 
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e ‘NOTES. 


THE Royal Society’s medals have this year been. adjudicated 


by 
© 


the Rresident and Council as follows :—The Copley Medal 
Prof. Albért von Kölliker, Foreign Member R.S. ; a Royal 


Medal to Prof. ‘Andrew Russell Forsyth, F.R.S.; a Royal 
Medal to Lieut.-General Sir Richard Strachey, F.R.S. ; the 
Davy Medal. to Dr. John Hall Gladstone, F.R.S.; the 
Buchanan Medal to Sir John Simon, F.R.S; Her)? Majesty has 
signified her approval of the award of the Royal Medals. 


THE following is a list of those who have been recommended 


by 


the President and Council of the Royal Society for election 


into the Council for the year 1898 at the anniversary meeting 


on 


November 30 :+-President : Lord Lister. Treasurer: Sir 


John Evans, K.C.B. Secretaries : Prof. Michael Foster, 
Prof, Arthur William .Riicker.., Foreign Secretary: Sir 
Edward Frankland, K.C.B. Other. Members of the Council 
(the names of new Members’ are printed in italics): Prof. 
William Grylls Adams,:. Prof. Thomas. Clifford Allbutt, Sër 
Robert Stawell Ball, Rev. Thomas George’ Bonney, Prof. Jon 
Cleland, Prof. Robert Bellamy Clifton, Prof. James Alfred 
Ewing, Alfred Bray Kempe, John Newport Langley, Joseph 
Larmor, Prof. Neuil Story’ Maskelyne, Prof. Raphael Meldola, 
Prof. Edward Bagnall Poulton, William James Russell, Dukin- 
field Henry Scott, Prof. Walter Frank Raphael Weldon. 


WE learn from the Times, with regret, that in consequence of 
the heavy demands-on his time in connection with his duties at 
the Natural History Museum, Sir William Flower, acting'on 
medical advice, has reluctantly resigned the presidency of the 
International Congress of Zoology, which is to meet at Cam- 
bridge on August 23, 1898. Sir John Libbock, on the un- 
animous invitation, of the General. Committee, has accepted the 

_ Office, and will accordingly preside over the Congress. 


We announce with gfeat regret the death, on October 131, of 
Prof, Haughton, of Trinity College, Dublin. We hope in a 
subsequent number to publish an Seliuary noticé of Prof. 
. Haughton. 


Ir is with much regret that we ierd the death of Herr 
Geheimrath, Prof. Ernst Schering, of Göttingen, who passed 
eaway at Göttingen on November 2,,at the age of sixty-four, 
after a long illness. Schering, besides being ‘professor of 
mathematics at the University, was director of the Magnetic 
ercpartment of the Observatory, the seat of Gauss’ monumental 
*researches i in this branch of Science; e- 


THE Queen ehas conferred the Jubilee Medal upon prof. 


W. 


R. - Smith, the President of the R®yal Institute of Public 


Health ; Sir George Duffey, President of the Royal Collegé 


of 


Physicians, Trelan€ ; Sir William Thomson, President of the 


Royal College of Surgeon Ireland; and Mr: Walter Hills, 
President of the.Pharmaceutical Society of Great Britain. 


PROF, A. A.: MJCHELĻSON, of the University of Chicago, has 
sen elected a member of the International Comnifittee of Weights 
2nd Measures, in the place of the late Dr, B. A. Goulds 
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Louis, has been appointed superintendent of the U.S. Coast 
and Geodetic Survey, as successor to General Duffield. 


Mr. EDGAR . WORTHINGTON has been elected, seretay of 
the Institution of Mechanical Engineers, in the Place of, Mr. : 


. Alfred Bache, who has refired on account of ill- health. 


Sir WiLLIam Gowtnrs is to be entertained at dinner by the 
Society of Medical Phonographers on November 25. The 
dinner, ove® which Sir®William Broadbent will préside, is to- 
take place at Limmer’s Hotel, and has been arranged for the ` 
purpose of congratulating Si? W. Gowers upon his honour ‘of 
knighthood. 


. 
THE members of ‘the Geitache Antaretic pedio were 
entertained at Rio de Janeiro by President Moraes, and left on. 
October 28 for Buenos Ayres, ez route to the Antarctic region. | 


ON the day of his arrival in New York, Dr. Nansen was s 
the guest of the American Geographical daty which elected 
him an honorary’ member and conferred upon him the Cullum 
Geographical Medal. He was subsequently. the recipient of 


‘receptions by the Swedish and Norwegian inhabitants of the 


city, and the National Geographical Society, Washington, and @ 
read a paper on ‘‘Some of'the Scientific Results of Recent 
Arctic Explorations” before a special meeting of the: American 
Philosophical Society of Philadelphia, He delivered his first i 


public lecture at New York on Novgmber 6. j À 'e 


A REUTER telegram frèm Rome states that for some days 
past Vesuvius has been in active eruption, and large quantities 
of lava have, been pouring from the crater called® Atrio del 
Cavallo, which was opened in 1895. The lava has divided 
into two large streams flowing towards Vitrava and the country 
north of Piano del Tristre respectively, the latter gurrent having 
again divided into two. The central crater is also distinctly 
active; throwing forth ashes and lava at frequent intervals, l 


“On Friday last the inaugural meeting of the recently’ con- 
stituted Röntgen Society took place at St. Martin’s Town Hall, 
when Prof. Silvanus P. Thompson delivered his presidential 
address, particulars of which weegather as follows from the 
Times. After giving an account of the circumstances in which ° 
Prof. Röntgen made his famous discovery neatly twoyear$ ago, and 
referring to the antecedent investigators of: whose work that dis- 
covety was a development, Prof. Thompson proceeded to make a 
brief review of what has been achieved with respect tos X-radia- 
tions. He first discussed the improvements which have been | 
made in appliances, such as in the construction of the tubes, in . 
the materials used for fluorescent screens, in photographic 
plates, and in'the methods of exciting the tubes. Turning to 
adwances in results attained and to applications ‘of the guea 
he said that, excepting only Lister’s introduction of antiseptics 
and the discovery of anesthetics, no discovery in the present 
century had done so much for operative surgery as that of 
the Réntgen rays. The first great ‘application of the rays had n 
been to*the diagnosis of dislocations and fractures, the study of 
done disease, and the detection of foreigù bodies in various 
parts of the human frame. The localisation of foreign bodies 
embedded in more transparent tissue had claimed the attention 
8Emany surgeons. In this department Mr. Mackenzie Davidson 
had devised an ingenious apparatus by which any intelligent , 
person could at once localise to within one-hundredth of an inch 
tlre exact position, say, of a needle in the hand or foot, the com- 
plicated geometry of oblique projection b€ing simplified down 
by the instrument itself, and reduced -to the application of 
callipers and a divided scale. As regards the physical problems 
presented by the rays, while there was much progress to chronicle, 
there was also a vest prospect opening out of problems awaiting +. 


t 


as 


» fever, and purification of water supply. 
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solution. The rays ha@ bzén found to possess a dissociating, or, 
more strictly, an ionising effect on the molecules of gases 
through which they passed, with the result that electrified bodies 
; placed i in an dtrfosphere thus affected were discharged. . Further, 
‘eit wab now generally admitted that the rays were not themselves 
_homogeneous—that they were of many kinds, “differing in pene- 
trative power, the quality of the mixture depending on the state 
of the vacuum as well as on the form of the tube and the nature 
of the emitting surface. . The relation$ between fhe Röntgen 
and the kathode rays had been investigated, and important con- 
trfbutigns tg our, knowledge haf been made by Mr. A. A. 
Campbell Swinton, by M. Perrin, and by several Italian in- 
svestigators. Many speculations had:been put forward as to the 
physical nature of the rays themselves. Crookes, Tesla, and 
‘others held them to consist of flights of minute atoms or hyper- 
atoms ; on the other hand, there wasan hypothesis that they were 
s merely an extreme sort of ultra- violet light, consisting of trans- 
verse waves of excessively" minute wave length. Jaumann and, 


apparently, ` Röntgen regarded them as due to longitudinal. 


vibrations, while Sir George Stokeshad put forward the yiew 
that they might be transverse waves, not in regular trains, but 
consisting of” innumerable solitary waves. Another wide 
field of research was opened up ‘by the discovery of other 
analogous kinds of rays. That the salts of uranium, glow-’ 
worms, fireflies, Sind sticks of phosphorus should be able 
without, any electrical “stimulation to give out rays that 
could pfeduce photographic Siction through substances that were 
opaque to every known kind of light was very suggestive, but 
such rays were not Röntgen rays, and obeyed different laws, 
was clear, he coricluded, that their little Society had an abundant 
field. i : < 


g 
' 


A SMALL marine laboratory was opened at Cullercoats on 
the 2rst ult, ‘by Principal Gurney, of the Durham College of 
«Scjence, Newcastle-on-Tyne.' It will form a most useful ad- 
junctéo the biological department of the college, as ‘well as a 
centre for the investigations which have been, and are still 
being carried on by the Northumberland Sea Fisheries Com- 
mittee. The district owes the laboratory to the public-spirited 
generosity of John Dent, Est, J-P., the Vice-Chairman of the 
Committee, who has already made excellent contributions tq the 
knowledge of the local condition of the in-shore waters by the 
trawling excursions which have been carried on since 1892—the 
year after the three-mile restriction was adopted. The laboratory 
was formally handed oveg to the Sea Fisheries Committee, to be 
worked in conjunction with the Durham College of Science, 
Mr. Meek being placed in charge of the scientific operations. 
A large company assembled, representing the Sea Fisheries 
Committee, the College of Science, the Natural History Society, 
nd the County Council. | 


’ 


THE inaugural meeting of the seventeenth session of the 
Institution of Junior Engineers took place in London on Friday 


ew last, when Sir Alexander Binnie, the retiring president, pre- 


sented the Institution premium to Mr. W. R. Beckton for his 
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paper on {* The Protection of Buildings from Fire,” after which® 


an address, on ** Some Aspects of Railway Work,” was delivered 
by Mr. J. A. F. Aspinall, the newly-elected president. 


THE twenty-fifth anniversary meeting of the American Public 
Health Association was -held’ at Philadelphia, October 28-29, 
Dr. Henry B. Horlbeck, of Charleston, S.C., presiding. Da 
Irving A. Watson, of(Concord, N.H., who has for many years 
acted as secretary, resigned, and was succeeded: by Dr. C. Ò. 
Probst, of Columbus, O. Among the subjects to which special 
attenfion was given were tuberculosis, yellow fever, 


was held in connection with the meeting. 
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by vaccination against typhoid. 


s ss . ae 
o THe British Medical Fournal understands that Df. Wright, 


the Professor of Pathology at Netley, has had aw interview with 
the Commander-in-Chief on the subject ofimmunising ott troops 


as himself and Surgeon- Major Semple. Lord Wolseleygs viewse 
on the desirability of affording the protection by vaccination 
against typhoid to our troops are not yet announced.* Any 


e 
measure that gives a fair chance of mitigating the ravages ae 


enteric among our young soldiers dn India is worth a trial, 
provided no immediate danger or risk is incurre® thereby, and no 
such danger attends the inoculations made in the manner devised 


‘by Prof. Wright.- 


” AT a recent meetin? of the New York Zoological Society, iy 
was reported by the executive committee that the plans for the 
zoological park are practically complete, and that itis imperative 
that the remainder of the first 20,0007. of the building fund 
should be subscribed at once in order that the plans may be 


submitted to the Park Board without delay. ‘ 


Mr. E. E, Howe t, of Washington, according to Science, 
has received from the U.S. Government Board of Control an 
order to construct a relief map of the Yellowstone National 
Park, for exhibition at the coming Exposition at Omaha. This 
model, which will be 6 by 64 feet in dimensions, will be based 
upon the surveys made by the U.S. Geological Survey, and will 
represent the geology as well as the topography of the park. 
The scale will be one inch to the mile, and there will be no 
vertical exaggeration. The map will, it is said, be yery accurate 
and completé, far surpassing the one made some years ago. 


Ir is stated that there will shortly be placed on the’streets of 
Paris a number of electric cabs, similar to those with which 
Londoners are now so familiar. One of the largest Paris cab 


companies is said to have ordered the construction of roo of the | 


vehicles. 


THE Guildford Natural History Society have decided to 
present a petition to the Commissioners of Woods and Forests, 
praying that Walmer Forest may be reserved as a sanctuary for 
wild birds, in which they, their: nests, and eggs, may remain 
unmolested’ throughout the year; that’ it may not be let at 
any time for game preserving, or for any purpose inimical to 
bird life ; and that it may remain in perpetuity as a national 
memorial to the. great outdoor naturalist —Gilbert White of 
Selhorne, whose observations were made in its neighbourhood. 


THE Journal of the ‘Society of Arts for the current week 
publishes a list of the Society’s lecture arrangements for the 
session which is to open on the 17th instant, and from this we 
extract the following information. Before Christmas a lecture 
will be delivered by Prof. James Douglas, on ‘Progress 


of Metallurgy and Metal Mining in America during the ° 


last Half-Century” ; and there will be one by Dr. S. Rideal, 
“ The, Purification of Sewage by Bacteria.” Among? the, 
papers that will be given after Christmas we notice the follow: e 
ing :—“‘ The Projectian of Luminous Objects in Space,” by 
Eri@ Bruce; ‘‘ Aeronautics,” by Captain B. Baden-Powell ; 
“Th® Recent History of Papermaking,” by Clayton Beadle ; 
“ The Preparation of Meat Extracts,” by C. R. Valentine 5 
“ Children’s e Sight,” by R. Brudenell @artér. Courses of 
Cantor Lectures are announced as $llows :—‘‘ Gutta- Percha,” 
by Dr. €. F. A. Obach; “The Thermo-Chemistry of the 
Bessemer Process,” by Prof. W. N. Hartley; “ ‘India-Rubber,” 


by Dr. D. Morris; ,‘‘ Electric .Tractjon,”@by Prof, Carus se 


Wilson, Two lêctures, suitable for a juvenile gudience, will 
delivereg on January 5 ands 12, by Prof. William Ramsay, on” 
t“ Fire.” 


Prof. Wright inoculated-all the » @ 
last batch of candidates for the Indian Medi@al Service, as well a $ 


con 
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E Tipaligg of lectures to be delivere@ at the London Institutign { Institute in the metropolis of India. One pasgage from this 

a from November’ to February next has been issued, and com- | aspiring address reads thus :—‘‘ Whethe? our Association will 
e prises, mong others, discourges on ‘* Signalling, across Space,” | enduie to continue to be the regenerating influence for our 


by Prof. Silvanus P. Thompson ; ‘On the Frontier of History | country may still be in the region of doubt ;. but if the relation- 
` "in Britain,” by Prof. Boyd Dawkins; ‘‘ The Weather Office | ship of cause and effect be eternal, then I can asstire you, gentle- , 
e © and its Work,” by Ch&rles Harding; ‘‘ Microbes—Friendly | men, that circumgstanced*as our country is it will have to ¢ 
— And otĦerwise,” by Prof. W. B. Bottomley; ‘My Scrambles | advance, unless otherwise doomed by an eternal decree—it will . 
amongst the Alps,” by E. Whymper; ‘The Position of the | have to advance, I sab with all the emphasis in my pewer, 
*, Mampalia in the Animal Series,” by Prof. G. B. Howes; | through the regenerating influence of science and of science 
“Haunts and Habits of British Birds,” by R.elearton; ‘‘In- | alone, and that, therefore, other but similar institutions will have. 
candescent Gaseljghting,” By Prof. Vivian Lewes; “ Geological | to take the place of ours.” Surely such zeal for the cultivation 
Changes geneath the Ocean,” by Prof. John Milne; ‘‘ The | of science, and faith in tht ‘social influence of scientjfic thought, 
First Crossing of Spitsbergen,” by Sir W. Martin Conway. | will not go unrewarded. is 
The Christmas course for juveniles will be by Mr. F. Enock, 


iz 
a8 i issi f th f dH 
yao will speak on “Insects at Home, at Work, and at Meals.” He Meteorological Commission of the Cape e000 OPE 


have published a valuable discussion of the rainfall of Cape, 
«<a PARTICULARS of lectures to working men, in connection with | Colony for the ten years 1885-94, basel upon the monthly and 
the Royal College of Science, London, have been published. | yearly averages for 278 stations, and accompanied by sixteen, 
The first course is to be given by Prof. G. B. Howes, and will | explanatory maps. The work has been prepared by Drs» Buchan, 
consist of six lectures dealing with “The Kinship of the Ver- | and has, therefore, every guarantee of scientific accuracy, We 
tebrata.” The first lecture will be delivered on Monday, | extract a few brief notes from his remarks. The annual map 
' November 15. Subsequent courses will be given by Prof. Le | shows that the distribution of rainfall over South Africa to the 
Neve Foster, on mining, and by Prof. Tilden, on chemistry. north of the latitude of Clanwilliam (32° 10’ S.) st@adily increases 
from west to east, the amount on the Atlantic coast falling short 
of 5 inches; whereas on the east coast, for some distance to the 
north and south of Durban, it exceeds 40 inckes. The smallest 
mean annual rainfall is 2°45 inches &t Port Nolloth; it rises 
above 10 inchés over the eastern an@ southern regions apsl above 
20 inches in certain restri@ed regions, including Kimberley and 
the Cape. Inthe south-east some places have a mean range 
above 30 inches, the largest being 38‘10 inches at K@logha (lat. 
32° 31’ S., long. 27° 21’ E.). The heaviest rainfalls in any 
year are reported from the south-west of the Colony, and the 
Ir will be remembered that in 1895 the original MS. of | least in the north-west ; at Port Nolloth the fall, in the driest 
Gilbert White’s ‘‘ Natural History of Selborne” was sold by | year does not amount to an inch. Dr. Buchan traces the causes 
Messrs. Sotheby for £294. It is now announced that the same | of the very variable rainfall to the geographical distribution of“ 
firm will, on November 25, offer for sale an even more interest- | pressure with the resultant winds therefrom, and tè the 
ing batch of writings by the same author. These MSS. are the | ‘geographical distribution of temperature, ` e 
original letters which were sent by post by Gilbert White to 
Thomas Pennant between August 10, 1767, and July 8, 1773. 
These letters were returned to Gilbert White when he first con- 
ceived the idea of writing his famous natural history, and from 
them was drawn up the autograph MS. sold in 1895. The 
letters are all holograph but four, which arein the handwriting of 
an amfnuensis, signed by Gilbert White, and all but three occupy 
forr pages folio. ‘They are additionally interesting and valuable : 
from the fact that many of the details recorded in them were UNDER the name Capra mengest, Prof. Dr. Noack, of 
altered, omitted, or augmented in the published work. The | Brunswick, has recently described a new Arabian wild goat, of 
second lot of Gilbert White MSS. is “A Garden Kalendar;” | which he has obtained specimens from Herr J. Menges, the well- 
dating from 1751 to 1767. It is the author’s holograph manu- | kgown German traveller and collector. The wild goat of Sinai 
i script, and occupies 424 pages. This has never been published, | (Capra sinaitica) was known to extend along the ounce 
excepting the portion May 1 to Noventber 16, 1759 ; it is in the | down the eastern side of the Red Se@, but this new species is 
* form of a consecutive diary, recording the writer’s almost daily | from the Hadramaut range on the coast of the Indian Ocean, 
operations on his own land, and notes of the results of experi- | which was recently visited by the late Mr. Bent, but apparently 
mems tried by him in forcing and hothouse work., Allthe MSS. | still requires further investigation. Prof. Noack also describes” 
ə Have been continuously in the possession of the White family. anew wolf (Canis hadramauticus), from the same district. 


THE Sunday Lecture Society has arranged for the delivery, 
, before Christmas, of the following science lectures on Sunday 
afternoons, at 4 o’clock, in St. George’s Hall, Langham Place. 
_On November 14, ‘‘ Andrée and the North Pole: a Problem of 
to-day,” by A. Montefiore Brice; November 21, ‘ Wireless 
Telegraphy,” by R. Kerr; November 28, “The Land of 
Dragon Trees,” by Dr. D, Morris ; December 12, “t Colour,” 
by Dr. C. W. Kimmins; December 19, ‘‘Some Animal Co- 
operative Societies,” by Dr. Andrew Wilson. 


WE are sorry to notice the report that, owing to the present 
condition of the sugar industry, th® publication of Z%mehrd, the 
organ of the Royal Agricultural and Commercial Society of 
British Guiana, is to cease with the December number. We 
have on many occasions drawn attention to the magazine, in the 
contents of which is always to be found something of interest 
and scientific value. e ° 


é , 
THE twentieth annual megting of the fndian Association for Petermann’s Mittheilungen contains an able paper, by Dr. 
-o the Cultivatiomof Science was recently held at Calcutta, and a Gerhardt Schott, on the currents of the Great Banks of New- 

. copy of the report adopted upon that 8ccasion is before us. In foundland. The most interesting results, obtained from dis- 
the course of the year covered by the report, lectures were de- | cussimn of an immense number of observations, are (1) confirm- 
livered before the Association upon various divisions of physical | ation of the fact that the? so-called “* Gulf Stream” does not 
and natural science. The*Association does not appgar, how- exist as a warm current east of 40° W., and has no rapid 
ever, to be in a very flourishing condition, and it needs more | movement east of 60° W. ; (2) the Labrador current does 

KJ financial support to put it on a satisfactory basis. In an oration | not anywhere touch .the United States seaboard, and has 
Máljaractêristically Indian, the Honorary Secgetary urged the | nothing to do with the ‘‘cold wall ” ; (3) on the bank itself 
mecessity of nati8nal support in order to make the Institution | there®is practically no current. It appears, unfortunately for 

worthy of India, and pleaded for the endowment of # Science navigation, that the positions of the warm and cold streams are *` 
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not liable to definite changes with’ the seasons, but are irregular | and Mr. Joseph Y. Bergen? has come to us from Mesarss Henry” - 

movements difficult to account for. ` Holt and ‘Co., New York, The book is an admirable text- “a 
` hoe ms eP RES | book and laboyatory manual forẹ beginners in the syẹtematic . 
. DR. OTTO NORDENSKJÖLD publishes a short preliminary study of physics. The course covered is that required for ad- , F} 


. account of thé recent Swedish expedition to Tierra de] Fuego, 
* in Petermanns, Mittheilungen. Tite expedjtion consisted of 
- Dr. Nordenskjöld; Herr Dusén (botanist), Dr. Ohlin (zoologist), 
withe two assistants and four porters, afd its labours have ex- 
tended over the summer seasons 1895-96 and 1896-97. From 
_* the brief notice published, we gather that contributionseof con- 
siderable importance to various branches of science, espagially, 
perhaps, gaplogy have been made, tfe regions explored being 
of peculiar importance as a cénnecting-link with the great 
* Antarctic continent: 


mission to Harvard College, where Dr. Wall is professor of , 
physics; and it comprises the leading élementary facts and prin, ee 
ciples of physics, and quantitative laboratory work referring to — 
them. Teachers of elementary physics in this country „would 
do: well to provide themselves with a copy of the book, for e 
it contains rftirferous ingenious and instructive experiments. , 
—The second edition of ‘The Practice ef Massage: its 
Physiological Effects and Therapeutic Uses,” by Mr. A. Symons- 
Eccles, has’ been sent to us by Messrs. Bailliére, Tindall, and 
Cox. The first edition was reviewed at length in NATURE of 
September 3, 1896 (vol. liv. pp. 41I:and 412), and we neeg 

‘| now only say that the work has been revised and altered to 

make room for additional matter, especially with reference to- 

the clinical uses of massage, without increasing the bulk of the: 

voluthe.—The first part of the second edition of the serial issue- 

of Mr. Howard Saunders’s “ An Illustrated Manual of British: 

Birds” has reached us from Messrs. Gurney and Jackson. This- 

, _ | well-known work, which has undergone revision, needs no- 

. PART 7 of ‘“‘ Among British Birds in their Nesting Haunts, | recommendation from us. 

illustrated by the Camera,” by Mr. O. A. J. Lee, has just come nÀ , i ; 

to hand. It contains ten plates, and deals with the common THE additions to the Zoological Society’s Gardens during the: 

guillemot, mallard, ragorbill, puffin, crested tit, and red- | Past week include two Sloth Bears (Afelursus ursinus, 8 @ ): 


“breasted merganser, Tha work is published by Mr. David from India, presented by Sir Henry D. Tichborne, Bart. ; a- 
Douglas, of Edinburgh. . ® Macaque Monkey (Macacus cynomolgus, 8 ) from Tonquin, pre- 


sented by Miss Rachel Hunt; two Palm Squirrels (Seiurus 


A NUMBER of new editions of scientific works have lately'| £4/marwn) from India, presented by Dr. G. H. Nowell; a. 
been received, First among these publications is the third | Long-eared Owl (Aséo otus), British, presented by Major- 
revised edition of Prof. E. Strasburger’s ‘Kleine botanische | General Alex. A. A. Kinlock; a Salt-water Terrapin (Afale- 
Practicum fiir Aniinger” (Jena: Gustav Fischer). In the four oclemmys terrapin) from North America, presented by Mr. I1. 
years which have passed since the appearance of the second | Arthur Clifton; five Tesselated Snakes ( Zropidonotus tesselatus): 

*, edition, new knowledge has been obtained and is incorporated | from South-east Europe, presented by Herr Carl Hagenbeck ; a. 
in the present issue. The work contains 121 figures reproduced Mediterranean Peregrine Falcon (Falco pincus), captured in the: 

. from drawings made by Dr. Strasburger, and the text likewise | Mediterranean, presented by Captain Watson; ten Paradise 
represents the personal observations of the author. Students | Whydah Birds (Vidua par adisea), three Pin-tailed Whydah. 
of structural botany therefore will find the book a trustworthy | Birds( Vidua principalis), four Crimson-eared Waxbills (Zstredda: 
guide.—A second enlarged” edition has been published of Dr. | ŻĀænicotis), two Red-bellied Waxbills (Estrelda rubriventris), 
W. Ostyald’s text-book of analytical chemistry, entitled, “ Die | two Yellow-rumped Seed-eaters (Crithagra chrysopyga), a 
wissenschaftlichen ‘Grundlagen der analytischen Chemie” | Singing Seed-eater (Crithagra musica) from West Africa, a 
(Leipzig: Wilhelm Engelmann). The book was reviewed at One-wattled Cassowary (Casuarius uniappendiculatus) from 
length, in NATURE (vol. li, p. 482) when it first appeared, and | New Guinea, two Jackass Penguins (Spheniscus magedignicus) 
it has ngw been brougheup to date. The chief addition refers | from the Falkland Islands, a Black ,Wood-hen (Ocydromus 
to electrochemical analysis. The work is not intended for | fuscus) from New Zealand, deposited; a Levaillant’s Darter 
beginners, but to supply adequate theoretical support to the | (Plotes levaillanti) from West Africa, purchased. 
routine work of general analytical chemistry.—Messrs. J. and A. 
Churchill have published the third edition of ‘‘ Elements of 
Human Physiology” by Dr. Ernest H. Starling. The first OUR ASTRON OMICAL COLUMN. 
edition of the book was reviewed in NATURE in December Tue Cominc TOTAL ECLIPSE OF THE SuN.—We must 
1892 (vol. xlvii. p. 146), and the chief changes which it has | congratulate the British Astronomical Association on the energy , 


undergone are in the account of the coagulation of the blood, one displayed with regard to the coming rclipat an Indis. 
i i z : ear tha 
S= andam the sectionon the E tral RA system, The elemen- fourth, but unofficial, expedition under their auspices Mill be%ent 
tary stage of the examination in magnetism and electricity, held ‘and that no less than twenty-six observers have come forward tO, 
by the Department of Science and Art, is well covered by the | take part in it.” It mpst not be forgotten that considerable ex- e 
“ Elementary Manual of Magnetism *and Electricity ” by Prof. peyse is attached to such undertakings, and so large a number 
Andrew Jamieson. The fourth edition, which has just beep of gbservers shows that the general interest taken in such an ‘oi 


i ishi g i 7 event is very considerabte. ` . goods 
published by Messrs, Charles Griffin and Co., provides teachers Those who wish to combine an enjoyable winter's cruise in 


of the subject with a very helpful text-book.—Messrs. Gassell | atm climes, with a view of the eclipse ¢hrown in, may have 
and Co. have sent us a copy of ‘Electricity in the Service of |: noticed that the Orient Liner’s steamer Orotava is timed to leave 
Man” by Dr. R. Wormell, revised and enlarged by Dr. R. | Colomho on January 20 next, and on her homeward voyage from 
Mullinenx Walmsley. . We notice that, though the title-page | Australia she will be navigated with a view to being on the line 


i is i : of central eclipse at the time of total obscuration. Passengers ši 
is dated 1897; the preface is dated November 1993, Witli one can thus proceed to Colombo, and after,a shagt stay thege, allow- gs 


or two slight exceptions, the book appears to represent the ing sufficient tifhe to see Ceylon, return’ by ghis vessel homes 
state of knowledge at the latter epoch.—A revised and enlarged | seeing qhe eclipse on the way. Particulars can be obtained from 


; edition of “ A Text-book of Physics,” by Pr8f. Edwin H. Hall | the Company’s offices in Fenchurch Avenue, E.C. . 
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* IN our issue of September 30 (vol. Ivi. pp. 520 and 521) we 
printed a short illustréted account of ‘‘The Progress of the 

® Steam Turbine,” and many of our readers may like to know’ 
that thé current issue of the Z/ectrical Review contains the first 
instalment of a lengthy paper on the same subject, which was 
read a few weeks ago by the Hon. C. W. Parsons before the 
Institute of Marine Engineers at Stratford. 
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® well divided he had-to employ.a power of 1500. - At first the 
£ esystem was suppose@ to he new, ‘owing tothe great difficulty of 


' to recogni$e that any sensible motion had intervened.” 


_ take advantage of ‘the periods of good seeing -at each of these 


. rather too.far.north, bordering on the great cyclonic movement 


. ing there should be no trace of movementat all. Dr. See points 
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“Tite BovaRy B 395 = 82 CET, Dr. T, J. J. See has found’) + 


a'mose fntéresting double system in ‘the binary 8 395, whicif 
Birnham was the-first tò detect (1875) and the last to measure 
(189188) The.object was defegted with Dr: Seels ustal sweep- 
ing power, namely 500;/but before the components could ‘be 


observing if, but a search showed ‘that ‘it was none other than 
the system mentionéd-aboye; itscordinatés being’ + + ; 
w = Oh. 32m. 9°98. ò= —25° 18’ 37"°3 (1900°0). | 

The tnost striking feature of this binary is that gince its last . 
emeasurvment the orbital motion has, been so great that the 
whole aspect of* the ‘system is. changed: Nearly one. and:a 
half revolusions have been performed since 1875, and, curiously 
enough, as the companion returned to the same general position 
in 1886, the ‘“observers of that and the following -years failed 


“Dr. Seethas calculated from’ all -the published observations 
.the orbit of this binary (Asir. Nachr., No. 3455), and he finds 
it of great eccentricity and revolving in the short. period of 
16'3 years. ` : f ; Š 
_ Thus 82 Ceti becomes an important system, . and should be 
carefully watched during the next eight years. Only three other 
systems revolve more rapidly, namely, B 883 in 5'5 years, 
« Pegasi in 11°42, and è Equulei in 11°45 years. a 

TELESCOPIC SEEING.—The-Lowell: Observatory is not of a 
fixed but of a migratory nature. Like. a bird which at some 
period of the year chariges its locality for warmer climes, so this 
observatory is moved to a region where the air is more suited at 
that time for better.telescopic seeing.’ ‘Oscillating between Flag- 
staff, Arizona, and Tacubaya, Mexico, Mr. Lowell is able to 


stations. Both localities satisfy the now well-known geo- 
graphical and meteorological conditions, and while Flagstaff is 


in the north temperate zone in winter, the neighbourhood of the 
city of Mexico is. not affected by this disturbance. The latter 
station is not, however. found to be ideal, owing to conditions of 
local topography. What these conditions are will be found’ 
stdted by Mr. Lowell in his: discussion on the ‘capabilities of 
these two stations (Ze Observatory for November, No. 259). 
The well-known observer, Dawes, always used to judge the 
“ goodness” of the night bythe size of aperture that could be: 
satisfactorily used; thus he would speak of a one-inch night, 
three-inch night, up to an eight-inch night, his largest aperture 
being of eight'inches. We are now finding out how accurate this 
system was, for; owing chiefly to the. work of Mr. Douglass, the | 
controversy between large and small apertures seems to be a | 
question of the wave-lengths of the air-waves,, An idea of the 
nature of these small air-waves will be gathered from’ Dr. See’s 
interesting article in the Astromontische Nachrichten (No. 3455), 
and the, diagrams shown. illustrate the main conditions for-good 
and bad seeing, These waves. vary in different’ currents from 
half*an inch to several ftet. In cases where they move in the 
same direction and at a great rate the seeing is very bad. With 
moderate-sized waves moving slowly the definition is generally 
very fair. Often cross-currents’ occur, and when fine waves 
move in all directions the definition is never good, but for 
‘eases of very fine seeing only very slight traces of gently 
moving waves can be discerned. Theoretically for the best see- 


out, in another article in the same journal, that the scintillation 
of the fixed stars. can: be’ very easily explained on this wave 
theory, and.the experiments which he has-carried out tend to 
cgrroborate this view.” ; 

© THE NOVEMBER METEORS.—At the latter end of this week 
the earth passes through that gtredm of meteors which gives usa 
yearly display on or about the 14th of this month. Mr. Denni®, 


who is‘our chief authority on this subjecf, and whose admirble | 


memoir, on this special swarm should be carefully absorbed, tells 
us that the mornigg hours of the 14th should be more especially 
devoted to their observation, although watches shoufd ‘be com- 
menced a day beforehand amd prolonged until the 16th, It is 
not, however, until the year 1898 that we expect to meet the 
most dense parts of the swarm, but on former occasions striking 
displays haye been witnessed a year or two previous to the chief 
and this year We hope will be no exceptiong Let us trust | 
tligt the weather *will not be’ so wnfavourable as it was last 
November. thes . 
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THE CONNECTION BETWEEN *THE . 
CHARACTERS OF ISOMORPHOUS SALTS 
AND THE ATOMIC WEIGHT OF THE 

` METALS CONTAINED. ,. `. 


TN 

I ` between the chemical ‘composition of sọlid, substances and 
the nature of the crystals which they are observed to form, both 
„as regards the exterior g@ometrical configuration and the intetior 
physical charactér ‘of such crystals, a series of researches were 
commenced b@ the author@six years ago, having. for their imme- . 
diate object the exact determination of the differences presented 
by certain Well-defined series ofgisomorphous salts. The differ- 
ences in question, due to the different nature of the interchange- 
‘able chemical elements, belonging: to the same family group, 
which by their niutual replacement give rise to the series, are so 


‘small in the case of the morphological constants, that extremely ~ 


refined methods of investigation-are requisite in order to detect 
and determine them. A large amotint.of gletached data had pre- 


viously been accumulated” in crystalldgraphic ‘literature, but a * 


very small proportion was characterised’ by fhe requisite degree 
of accuracy, and nò organised attempt’ had hitherto bech made 
to investigate any definitely related -series of crystallised com- 
pounds in a sufficiently detailed and accurate manner, The 
care and precision demanded will be at once apparent when it 
is pointed out that the use of ‘slightly impure gr imperfect 
crystals, or the occurrence of slight: errors of orientation in! 
grinding out of the crystals the section-plates or prisms requisite . 
for the optical portion-of the work,‘ would be sufficient to render 
the results valueless for the purpose in'view® In- fact such: 
sources of error have in certain ‘cagés been -shown by the author 


during the progress of the work to have, led, previous observers ,* 


to conclusions didmetrically ppposed to thé truth.- 

It was decided to choose, as most’ suitable for such a study, 
certain series containing in their different members the three 
alkali metals potassitim, rubidium, ‘and’ cæsium, ` on® account _ 
of the very definite ‘relationship’ .and ‘considerable - intervals 
between their atomic weights, and ‘the extréme electro-positive . 
nature of the group, which latter. fact-rendered it likely that the 
differences in question would be here, at a' maximam, . These 
three metals belong in the strictest’ sense to’ the same family 


“group, and their atomic weights -are respectively 39; 85:2, and 


132°8, the atomic weight of: rubidium being thus almost exagtly 
the mean of the values for potassium and cæsium. Thé par- 
ticular salts chosen, on; account of the general excellence of thêiy , 


crystals, were the normal sulphates and selenates, and the - 


X 


double sulphates and‘ double selenages which these’ salts form 
with the sulphates and'selenates ‘of magnesium; zinc, iron,"man- 
ganese, nickel, cobalt, copper, and cadmium.”’ The worl, on the 
sulphates, double sulphates, and ,selenates! has.at length been 
completed and presented to the, Chemical Society (Fourn. ; 
Chem. Soc., 1893, 337,3 1894, 628; 1896, 344; 1897, 846), 
and the investigation’ of the double’ selénates ‘is now in hand. 
\Phe choice of the double salts has proved®equally as fortunate as 
that of the ‘simple’ salts, inasmuch asthe influence of the alkali 
metal is found,to, be of a.vastly preponderating’ character com- 
pared with that-of the dyad metal, and hence the eight groups A 
of these salts have furnished so many independent examples of 
the influence of the atomic weight of the alkali metal. ` No. effort 
or expense has béeen-spared to render: the work absolutely trust- 
worthy and of a final character. “Theegoniometers and other 
optical instruments- employed have been without exception the 
most accurate that could be constructed, and the observations 
have been more’ numerously repeated upon different crystals 
than hasever before been attempted. Moreover, great care has 
bgen bestowed upon the preparation of perfectly pure specimens 
oe the salts, no material being accepted which did not yield 
absolutely, satisfactory reults upon both spectroscopic and 
ordinary gravimetric analysis.. Besides goniometrical and 
oPtical investigation, the work. has included exceptionally 
careful determinations of the rélative density’of the salts in the 
crystalfised condition, in order to afford data for the calculation 
of the volume relationships afid of the molecular optical con- 
stants. Moreover, the observations have been extended to 
other than the ordinary temperatures, in order that the deduc- 
tions shall not be subject to the ‘objection that.they may be 
simply fortuitous for a particular temperature. ` 
Before commencing the optical part of the work attenfion 
was coftcentrated upon devising an instrument which showd . 
enable a section-plfe (slice), or a 60° prism, to be ground out of 
. ` p . 
e ys ` 
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order to assist in elucidgting the. question ofthe relationship & 
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a 
acrystal with precisely such an orientation as might be desired, 
mwith respect to the s 
Wogical axes, For the whole of the optical investigation is 
zarried out by means of such. plates and prisms of known orient- 
ition, the former being requisite for the establishment of the 
poositions of the brfncipal optical planes, the measurement of the 
optic axial angle, and, the study of. the interference phenomena, 
«while the latter’ are essential for the determinatidh of the three 
acefractive indices. Manifestly, therefore, tge accuracy of the 
optical r@sults depends primarily upon the precision with which 
she desired orientation of these plates and prisms is gttained. 


BKitherto crystallographers who have: investigated the optical |, 


pwroperties of, the crystals of laboratory: preparations, which are 
so mach- softer and morë friable tlWan wineral crystals, have 
Bocen conttnt either to employ. plates pr prisms formed by suit- 
ably disposed natural faces of the crystals themselves ; or, failing 
sith, to prepare*them by grinding’ the crystals in oil upon a 
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ground-glass plate, the crystal being held between the finger and 
thumb during the process. The difficulty of thus obtaining a 
plane surface having the desired orientagion must be at once 
apparent, to ‘say nothing of the imminent risk of breaking the 
crystal. At’the best such a method can only be approximate, . 
and it is attended with so much that is troublesome and vexa- 
tious that the investigation of a large series of compounds, in the 
detailed and accurate manner which the author, desired, would 

e impossible. i 

After much consideration an instrument was eventually de- 
vised, and constructed for the author by Messrs. Troughton and 
Simms, which achieves the desired object in a most, satisfactory 
manner. . The author has no hesitation in ascribing the success 
which has attended the investigation to the admirable mannerjn 
ayhich this instrument performs its functions. More than five 
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hundred ‘plates and prisms hav@ already been prepared by {tSsaid 


„and employed in.the work; and never once, tor instance; has ‘2 
plate which was desired to be-perpendicular to the aote biséctrix 
„of the -optic :axes ‘failed: to exhibit: the: interference ‘figur® byt 
convergent polarised light precisely symmetrical to‘the centre of 
the field, as it Should be. - Moreover, not more tan halfa dozen 
crystals have been. broken during grinding, and absoluigly no 
plates or prisms have required to be rejected on account of want 
of accuracy of orientation. ‘Further, what was by the old method 
a most tedious and disagreeable part of crystallographical work, 
now becomes one of the most delightful and interesting. . 
The instrumentewéll be found fully described in the! Zransac- 
tions of the Royal Society (1894, A; 887}, but.a feyrevords here 
as to the principles of its construction ‘may not’ bé without - 
interest:” It isrepresented, ‘by the kind ‘permission ofthe Royal 
Society, in Fig: 1. It ‘may ‘be succinctly: termed: a ‘grinding ` 
goniometer, for it combines’an accurate,’ suspended, horizqntal- 


circle goniometer with a grinding apparatus. The telescope and `e 


signal-collimator, ‘together with the circle and the suspended 
crystal-adjusting apparatus, form the goniometer. The segments 
of the circular, moveménts of the adjusting apparatus carry finely 
graduated silver arcs, in ordér to enable the crystal to be set at 
any angular position, with respect to any zone of faces previously 
adjusted parallel to the axis with the aid of the telescope and’’ 
signal-collimator. The grinding apparatus consists of a small 
finely ground glass disc, capable of being rotated by hand driving 
gear. By a simple device the latter is made almost frictionless, 
so that the disc is rotated almost without effort. Three inter- 
changeable discs are provided, the second being of extremely 
finely ground glass, and the third of polished glass, these two 
latter being employed for polishing ; allare used lubricated with 
a'thin film of oil. “The axis of the instrument is capable of being 
lowered or raised, so as to bring the crystal to the grinder or re- 
move it, by means of a large milled-headed nut near the summit, 
which engages with a screw thread on the upper part of the 
inner axis. In addition to this, however, there is another outer 
‘concentric axis capable of vertical movement, intended to enable 
the operator to regulate the pressure with which the crystal bears 
on the grinding surface, in order to avoid breaking the crystal. 
This axis slides in the cylindrical bore of the rotatable cone which 
carries the circle, and it is capable of being fully or partially 
counterpoised by two weighted levers carried above the circle 
plate. It is usually found most convenient to throw the back 
lever out of gear during the grinding, by raising a screw pro- 
vided for the purpose on the circle plate, thus leaving half the 
weight of the axis to bear downwards when the front lever is 
Tree to act, and then to more or less curtail the freedom of the 
latter by gentle manipulation with the left hand, while the right 

hand is used to rotate the driving pulley of the 
grinding gear. After a little practice the pressure 
is nicely regulated almost involuntarily by the left 
hand in accordance with the “‘ feel’ of the grinding, 
rendering it most unusual to crush the crystal oper- 
ated upon. 


be all that can be desired for use with the crystals of 
chemical preparations. A somewhat larger instrument 
has since been constructed for the author, and was 
described in the Proceedings of the Royal Society 
© (57, 324), for use either with chemical preparations or 
with the harder crystals of minerals ; this instrument 
includes an indepehdent diamond-fed- cutting ap- 
paratus, and a large- selection .of metallic and 
other grinding and -polishing. laps,-.so that plates 
or prisms’of even'the hardest natural gems can: be cu 


. oer) 9 eS . 
Continuous use of this instruinent has proved it to 


and-subsequently. ground and polished in an equally satisfactory. e 


Wanner. ‘A duplicate of this instrument is included in: the 
National Collection in th@South Kensington Museum. + à 
A fiæther original piece of apparattis, which. the author. has - 
qJso'foutd invaluable in the optical partiof the work, is a spec- - 
“troscopic monochromatic illuminator, a description of. which will. 
be found in the Transactions of the Royal Socigty (1894, A, 
913). It has efabled the author to make obsérvations in every 
ecase for six wave-lengths at suitable iistervals in the spectrum, 
and has profed particularly useful. inasmuch as each of the series. 
of salts investigated has included af least one mémber which - 
exhibited exceptional optical , properties, ' generally involving . 
crossed axial planegdispersion of the optie axe®, in which in- 
stances the command of an illugainator which coułd be made to 


yield lighteof any desired wave-length enabled the phenomena | 
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to bg "studied with’ a completene® hitherto unattainable, m 
briêf, the apparatus -is a spectroscope with two collimators, tħe 
slit of the first being as usual for the entrance of the rays from 
th® s@urce of light, in theeauthor’s case the*electric arc, while 
the slit of the second is employed as a selecting slit as in Captain 
Abney’s .well-kngwn apparatus. . The two optical tubes, how- 
ever, remain fixed while the dispersing apparatus, a single large 
prisme of high dispersion, is made to rotate so as to bring the 
various parts of the spectrum across the selecting slit in turn. 
The selected ray issuing from the second slit is slightly diffused 
by ə screen of finely ground glass carried in a short sliding tube 
in front of the slit, which is all that is required én order to flood 
the whole fidd of any of the author’s observing instruments, 
such as goniometers, polariscopes, and microscopes, with evenly 
distributed monochromatic light. The accompanying illustra- 
tion, Fig. 2, shows, by the kind permission of the Chemical 
Society, the arrangement as actually used with the gonio-spec- 
trometer in the determination of the refractive indices, 

Having thus described the difficulties of the investigation and 
the measures ‘taken to overcome them, a brief outline of the 
results attained up to the present will now be given. 
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over, as a natural corollary, there is a corresporgling progression | 
in the morphological constants, the axial ratios. Still further, 

the influence of the nature of the metallic atoms is observed to 

exercise a curious effect upon the prevailing habits of the 

crystals. For example, the sulphates and selegates of potassium 

exhibit preponderating development of the brachypinacoid, the 

crystals usually being tabular in this direction; on thé other 

hand the cæsium salts are characterised by the prominence of 
the basal plane, while the rubidium salts are distinguishgd by a 

prismatic habit due to the predominance of a brachydomal form 

intermedigte betweenghe two planes just mentioned. 

Tarning now to the optical properties, it has been found to 
beg rule without exception that the-refractive indices of any 
rubidium salt are interfhediate between those of the corresp8nd- 
ing potassium and cæsium salts, and nearer to the former than 
to the latter, the differences being as one to three. In accord- 
ance with the biaxial character of the crystals, each salt has 
three refractive indices corresponding to the different degrees of 
facility for the transmission of light along the three rectangular 
directions of the axes of the optical’ ellipsoid. In making fhe 
comparison, the same result is obtained whether. the same 
direction is chosen, or the mean of all tMe three indises of each 
salt is taken to represent its general refraction. Indeed, as thé 
difference of refraction along. different directions in the same 
crystal is small, compared with the change brought about by the 
replacement of one metal by another; the rule remains generally 
true if no precaution as to similarity of conditfons is observed.e 
A very interesting’ result of this is that if the optical ellipsoids 
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The use -of the term ‘‘isomorphous ” is not strictly correct, 
except in the cases of such series as crystallise in the primary 
forms of the cubic system, in which, for geometrical reasons, the 
interfacial angles.are always identical. The normal sulphates 
aed selenates of the three. alkali metals under consideration 
crystallise, anhydrous, in the rhombic system, and the double 
salts of the series R2M(SO,)..6H,O in the monoclinic. Thesame 
planes are common to all the six simpée salts, the replacement 
of sulphur by its familfPanalogue selenium not effectisg any 
change in this respect; likewise the double sulphates are 
characterised by planes common tô their series, But corre- 
sponding inteyfacial angles on the different members of the same 
series are not id@ntical, but differ by amount® varying from a 
few minutes to a couple ef degrees. They are much smaller in 
the simple salt series than in the double salts. The result of 
elaborate méasurements hb revealed the fact that, without a 
single exception, the values of the angles of any rubidium salt 


“Smee are ifitermediat® between those for the corregponding potassium 


and cesium sæts. There is cogsequently a progression in the 
angles of inclination of the crystaé faces following tke order of 


* progression of the atomic weights of the alkali metals. More- 
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‘of the three rhombic sulphates or selenates are construct 
from the refraction data, about the Saine origin, using rectangular 
axial coordinates, which correspond to the mutually identical 
axes of morphological and optical symmetry, they are fund to 
envelop each other ; supposing the ellipsoid'to be the optica) 
indicatrix of Fletcher (the optical reference surface now univers- 


ally employed), the indicatrix for the cæsiųm salt is the outer 


one, and that for the potassium salt the innermost, while that 
corresponding to the rubidium salt lies between the two, without 
touching either,. but nearer to the innermost. In the double 
sulphate series the indicatrix likewise expands as the atomic 
weight of the alkali metal rises, but monoclinic symmetry only 
demands that one of 'the,axes of the indicatrix shall be identical 
with the single symmetry axis of the system, the other two 
rectangular axes of the indicatrix being free to move together 
in the symmetry plane. The expansion of the indicatrix 
when potassium is replaced by rubidium or the latter by- 
cæsium, is actually’found to be accompanied by a, rotation 
for,several degrees about the symmetry axis, and the amount of 
this interesting rotation is more than twice as much for the latter. 
chemical change as it is for the former. 
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The double-eefraction is also progressively affected by the 
replacement of potassiu by rubidium and the latter by cesium, 
the amount varying inversely as the atomic weight of the metal. 
Some very remarkable phenomena follow from this rule, owing 
to the fact that the initial amount of the double refraction in the 
potdssium salt of any series or group is already very small. For 
a comparatively slight diminution is sufficient tabring it to zero, 
and even to go further and reverse its sign. As the three 
réfractwe indices. of any salt are not eQuidistant from each 
other in value, and are affected’ to different extents by the same 
chemical change, they never in either tle rubidium @r cæsium 
salts become reduced to absolute identity at the same timt, but 
beqpme equal in pairs for specifig wave-lengths of light eand 
degreesof temperature. When this ocfurs the crystal becomes 
for that wave-length and temperatufe temporarily uniaxial in its 

, optical comportment. The particular salt in which this occurs 
varies in the different series. In the sulphates it is the rubidium 
salt, in the selenates the cæsium salt, both at temperatures 
slightly elevated above the ordinary; in the double sulphates it 
occurs in cæsium magnesium sulphate and at the ordinary 
temperature for blue light, while in the other groups of this 
series the ‘progression “never quite reaches the state of equality 
of two indices. It will be evident’ that the distribution of the 
directions corresponding to the a, 8 and y indices, and also the 
optic axial phenomena in convergent polarised light, vary in the 
three salts of gach series or group to a quite extraordinary 
extent ; so much so that without the discovery of this rule, 
which. affords the key:to them, the vagaries must have been in- 

. comprehensible. For whenever two indices become identical the 
third is also very nearly so, and consequently the slightest change 
of wave-length or temperature brings about most drastic changes 
i? the optical phenomena degendent upon the mutual relations 
of the thrée. The most striking case ig.that of cæsium selenate. 
At the ordinary temperature the sign of double refraction and 
disposition of the optic axes are already reversed from what they 
were in potdsium and rubidium selenates, and the three indices 
are so nearly identical that -a section plate a centimetre thick 
is necessary to produce an interference figure in convergent 
polarised light. On heating gradually to 250°, the sign of double 
refraction changes twice over, and the optic axes move so 
rapidly that their acute bisectrix occupies the direction of each. 
‘of the three morphological axesin turn. That these remarkable 
pheriorsena are precisely what are demanded by the rule of 

Progression above enunciated, given the initial optical conditions 
of the potassium salt, is perhaps the most striking ‘proof of the 
“validity of the rule. 

It may be here mentioned tgat double sulphates of potassium 
and manganese, and potassium and cadmium, containing six 
molecules of water, have not yet been obtained, although the 
corresponding rubidium and cæsium salts are readily formed ; 
yet from the above rule, and others which have been indicated 
for the other properties, the author has been able to predict the 
morphological and optical constants which these salts will 
probably ékhibit if ever hey are obtained. : 

The determination of the densities of the crystallised salts has 
enabled the molecular optical constants to be calculated, with 
the aid of the formule of. Lorenz and of Gladstone and Dale. 
It has been found that they exhibit a similar progressive increase 

- g following the increase in the atomic weight of the alkali metal, 
ihn that the increase is always greater when cæsium replaces 
rubidium than when the latter replaces potassium. The mole- 
cular refraction’ for the crystallised state of the sulphates and 
selenates was also compared with that for the state of solution in 
water, specific determinations of the density and refraction of 
highly concentrated solutions of known strength being made for 
the purpose.. It was found that while the values for the two 
states are approximately the same, there are slight differences, 
- due to the change of state, which observe a distinct progression ; 
for they vary directly as the specific refractive energy: and in- 
versely as the atomic weight of the alkali metal. In both series. 
the refraction equivalent of the potassium salt rises by 24 per 
cent, when the salt is dissolved in water, and that ofthe 
rubidium salt by 1 per cent., whilé that of the cæsium salt 
decreases by 4 percent. This interesting order of the differences” 
clearly demonstrates tĦe quantitative influence of the nature of 
the alkali metal upon even the smallest details of the physical’ 
properties ; and the fact that the sign of the differences passes“ 
during the progress from positive to negative, indicates the sub- 
stantial accuracy of the principle enunciated by Dr. Gladstone, 


” An 1868 that “ the refraction equivalent of a soRition is the sum 
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òf the refraction equivalents & the solvent and the substante dis- 

ved,” by the application of which principle the calculations 
for the state of solution were made, e 

The molecular Volumes of the members of each series lilfewise 
exhibit the order of the atomic weights of the alkali metals, but 
the progression again proceeds more rapidly than in simple 
arithmetical proportion to the latter. °A point of articular 


interest was elicited with respect to the volumes of the double * 


sulphates, which throws a strong light upon the nature of those 
salts. It was found that the volume of the alkali sulphate is the 
same in the double salt as it is for the simple salt itself, thet is 
to say, the simte &lkali sulphate enters into the structure of the 
double salt without suffering any confraction ingvelume. This 
fact, contrasted with the very large contraction which ac- 
companies the chemical union of the elementary constituents of 
the simple sulphates, negatives the possibility of chemical com- 
bination of the molecular constituents of the double salts. e This, 
together with other facts which the investigation has brought to 
light, has led to the important conclusion that the composition 
of these double salts is simply a result of the aggregation of the 
molecular constituents in a particular type of homogeneous 
structure, in which they find stablest equilibrium, the very nature 
of this structure ensuring that the component simple molecules 
are always present in the same, the observed, proportion. The 
elucidation and definition of all the possible types of homo- 
geneous structures have recently been elaborately worked out by 
Federow on the continent, and Barlow in this country, and the 
precise correspondence between the possible types of homo- 
geneous structures and the observed varieties of crystal symmetry 
is now established beyond all doubt. The author has been able 
to indicate, moreover, the particular member of Barlow’s 
classification corresponding to both the simple and double 
salt series. ' 

The conclusion just referred to, regarding the nature of the 
double sulphates, taken in connection with other facts which the 
author has established, leads'to a further one of a still more far- 
reaching character, namely, that the units of a homogeneous 
crystal structure are the simple chemical molecules themselves, 
and that the current assumption that the crystal unit is a more 
or less.complex aggregation of chemical molecules is quite un- 
necessary and in general erroneous. This conclusion is further 
strongly supported by some recent work of Fock, on the solu- 
bilities of mixed crystals, based upon the theory of solid 
solutions, : 

Before leaving this interesting subject it should be mentioned 
that a method has been found, by combining the molecular 
volume with the morphological axial ratios, of determining the 
relative distances apart. of the centres of contiguous chemical 
molecules of the sulphates and selenates, and of contiguous 
groups of the eight component chemical molecules of the double 
sulphates, each such group corresponding to the generic formula 
R,SO,MSO,.6H,O. A comparison of these “‘ distance ratios” 
shows that the replacement of potassium by rubidium, aad of 
the latter by cæsium, is accompanied by 4 progressive increasp 
in the separation of the structural units or groups of units in 
every direction, corresponding to the progress of the atomic 
weight of the alkali metal, and that the latter replacement 
always gives rise to a greater extension of the structure than the 
former. 

In conclusion, the net result of the investigation has been td 
show that the whole of the morphological and physical pro- 
perties of the crystals of each of these isomorphous series ex- 
hibit progressive variations, which follow the order of progres- 
sion of the atomic weights of the alkali metals which the salts 
contain. Hence it may be said that these variations are fuec- 
tions of the atomic weight of the alkali metal, and it has been © 
shown ‘that the function is usually one which involves higher 
powers than the first. *Of course atpmic weight is only one of 
the nfimerous properties of an element, but it is doubtless the 
most &nvenient reference gonstant that could be chosen to ex- 
press fundamentally the difference in the essential nature of the 
atoms of diffgrent elements. It is this diference in essential 
nature which gives rise to the rules which have been brought to 
light by the investigation ; and the author desires to make ‘it 
quite clear that atomic weight is merely employed as the basis 
of reference because it is the aptest expression of such difference, 
and not because of any virtue in atomic weight ger se. The fact 
that the rules are equally applicable to sefies sé widely differen’ 
as the rhombic sulphates and s@ienates and the mnoclinic double e 
salts, app@ars to indicate theft application to isomorphous series, 
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in sgêndtal,® Mence the author concluded his last conimuifiaa- 


difference in the nature of the elements of theesame family group 
which is manifested in their regularly varying atomic weights, is 
_ also’expressed in the similarly regular variation of the characters 
.$ e of the crystals offin isomorphous series of salts of which these 
ə elemgnt8 are the interchangeable constituents.” 7 
: A. E. Turron. 
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e -© THE JACKSON.HARMSWOR?H ARCTIC 
%e EXPEDITION. + 


HE? first meeting of the present session of the Royal Geo- 
_ graphical Society took place at the Queen’s Hall, Langham 
Place,,on Monday night last, when Mr. Frederick G. Jackson 
lectured on-the expedition led by himself to the Arctic regions. 
For the following abridged account of the lecture we are indebted 
tothe Times :— >. ' | 7 
It was in August 1873 that the land afterwards known as 
Franz Josef Land was first accidentally discovered by the Austro- 
Hungarian expedition, under the leadership of Weyprecht and 
Payer. The following spring Payer made,three. journeys up and 
im the neighbourhood of what ‘he then named Austria Sound. 


Arctic authorities advocated the route to the north suggested by | 


~ Payers impression that there wag land still further to the north 
in and béyond the eighty-third degree, and land to the north- 

west reaching almost as far, arid it was on Payer’s observations 

that Mr. Jackson formulated his plans in the latter end of 1892. 
Unfortunately his expectations were fated to disappointment by the 
non-extension of the land to the north. His plans embraced not 
: only-an advance in a northerly direction, bùt the mapping-in of 
the coast-lines of Franz Josef Land, a thorough examination of 

that country, in taking scientific observations, and making col- 
lections generally. Those plans they had been able, to carry 

out; and scientific observations had been carried on un- 
interruptedly for three years, They had also practically completed 

the map of Franz Josef Land, and settled the Gillis Land 
question. For some time the sinews of’ war were conspicuous 

by their absence, and little encouragement was given, but 
eventually Mr. Alfred Harmsworth generously offered to provide 

the necessary funds for the proposed expedition. They left the 
‘Thames on July 12, 1894, in the steam yacht Windward, calling 

at Archangel. Then they proceeded east, skirting the northern 
shores of Kolguev Island to Kharborova, a Samoyed settlement 

on the Yugor Straits, to take on’ board their thirty dogs and 

some fresh reindeer meat. They then, steamed north through 

the Barents Sea, making for Bell Island, Franz Josef Land: The 

mass of islands of which Franz Josef Land was comprised. con- 
sisted of high glacier-land rising to 2000 feet, covered with an ice- 

cap some hundreds of feet in thickness, and fronted along the shore 

by bigh perpendicular glacier faces from 30 feet to 80 feet in height. 

1 At rare intervals high black basaltic rocks jutted out’ of the ice 
Shear the shore, forfhing the only conspicuous landmarks. In 
front of these rocks the broken-down débris from the cliffs had 
formed‘a plateau, or shore, upon which a certain amount of 
stunted Arctic vegetation existed. ` Heré might be found a few 
poppies, saxifrages, ‘mosses, lichens, &c.\ Everywhere else, 

with the exception of a few low islands, the ice-sheet overran 

i everything. Thick mists generally overhung this land; violent 
$ gales were frequent, combined with heavily falling and driving 
e snow. Finding no suitable site for their hut, they returned to 
Cape Flora, a high basaltic cape 1400 feet high, beneath which 

they pitched their camp, as being the most favourable spot they 

e had yet seen, one of the strongest inducements being the pre- 
e sence of a large loomery therein the high rocks, and the knowns 
2 presence of bears and walruses throughout the year. This they 
reached on September ® `They'at once set to work te shoot 
ë bears and Walruses for the winter, and to put up their gog hut, 
which was named “Elmwood,” .afid to make themselves as 
comfortable as circumstances would allow. On the return of, 

the sun, about thé middle of February, they gots ready to start, 

and on March 9 Mr. Argitage and he took a preliminary journey 

with the object of making a depét of provisions te the north 

and of ascertaining the chd¥acter of the travelling in that direc- 

tion. In the beginning of April they got under way with three 
‘emma, Ponies and a nembe» of sledges, being accompanied for the first 
week by Dr. Koettlitz and youpg Hayward’ with one pony and 
sledges. Soon after rounding Dundee Point they discgvered that 

the existing maps were not quite in accordance with fact. To the 
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northward lay floe ice where land hag been Mapped in; and 
it was not till they reached the latitude of Point Arthur that 
they could discern land to the westward. To the south-west 
appeared open ocean. The weather now became.-very bad, and 
they were frequently confined to their tent fôr days together, 
Constant gales and driving snow impeded their advance, an@ 
the floe ice itSelf became very unstable with water in the 
deeper layers of thasnow, so that they were frequently wading. 
about in slush above their knees. They, however, puslted on. 
Richthofep Peak could nowhere be discerned, and no hill 
wortby ofthe name of” mountain could be seen in any direction, 
although they were within half a mile of its supposed sité. On 
April 30 they rounded Gapeé*Fisher, and, to the north appeared - 
a low island, which in the distance had ratlfer a ‘volcanic 
appearance, owing to a cup-shaped elévation upon it. On 
May 1 they rounded Cape M‘Clintock, a low weathered capé « 
of columnar basalt, projecting out of the ice-clad land behind. 
A striking feature of this rock was a pillar of columnar basalt 
standing up in front of it, Thus X was in April 1895 thet 
they discovered the Queen Victoria Sea, which he named ‘aftey 
her Majesty. They reached a point 81°@0’ N. They earefully 
mapped in the ‘whole coast-line; although the weather was 
exceedingly unsuitable for taking bearings. On May 4 they 
started back in a strong wind, dense, mist, and driving snow, 
returning by the same ‘route as they had come up. ‘The diff- 
} culties of the floes ‘daily increased. They hall constantly to,” 
| haul‘ the ponies out of the snow moragses with‘ropes round + 
their necks. They would then go for'a.few yards further and 
would flotnder in again. They frequently had to take the 
sledges on themselves, leading the ponies through especially bad 
places, and had to go over the samé ground thirteen times to 
effect this. On their return journey they got a view-gf the land 
to the north-west, -wlich appeared \to consist of islands. 
They returned again round the cape that he had named ,Cape 
Richthofen, thus giving themselves an opportunity of discovering 
the whereabouts of Richthofen Peak, if such existed ; but they 
again failed to see any sign of such a hill.in any direction. 
On May 12 they reached their hut' at Cape Flora, getting the 
ponies back in the nick of time. After their return they were 
busy with ‘botanical, geological, and other examfnations, and in 
fitting up their whaleboat, the Mary Harmsworth, for a journey. 
round the south-west: coast .as soon as the Windward should 
break loose from her winter quarters and depart for homd. This 
she did on July 3, after being cut out of the ice, To the south-« 
ward there appeared to be little ice, and from an altitude of:over. 
1400 feet little more than open sea could be discerned. “The 
other expeditions made by Mr. Jackson during his stay were 
described, and the lecturer concluded by saying that, so far from 
viewing Franz Josef Land as a -favourable route to the Pole, his 
experiences now led him to believe it to be one of the worst ; 
and although he had, in common with other Arctic explorers, the 
greatest desire to stand upon that mathematical point, still he 
had no sympathy with an attempt tg reach the Polg as a mere 
athletic feat alone, but considered that geographical and other 
scientific work should always be included in the plan. 
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: REPORT ON TECHNOLOGICAL mY 
` EXAMINATIONS. 


‘THE report on the work of the Examinations Department of 
the City and Guilds of London Institute for the session 
1896-97 has just reached us, and'is as usual a very business-like 
-and interesting publication. We make a few extracts from it. e 
: There has been a marked development in the work of the 
Examinations Department of thé Institute during the past 
Session, as shown not only in the larger number of classes in 
Technology registered by the Institute, but also in the increase’ 
in the number of students in attendance at such classes, and of 
candidates for exainination. This development is due to the 
fugher provision of facilities for technical instruction, and also 
to the fuller recognition of its value and importance. 
, The report before us shows that the Institute has endeavoured 
in various ways to assist this forward mevement 
Since the Technological Examinations were first undertaken 
. by the Institute, the organisation of technical. instruction has 
been greatly promoted by the Educational Committees of, County 
ops, with which the Institute has established close relations ; 
and many ‘of ghe improvements, which have been introduced - 
into its gchemes of instruction and examination, have been due 
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to the suggestiogs of the organising secretaries of those com- 
mittees, e . 

In London, through its representati6n on the Technical Edu- 
cation Board of the London County Council and on the London 
Polytechnic Ceugceil, the Institute has taken a large share in the 
direction and organisation of the educational work of the Poly- 
technic Institutions ; and in accordance*with thepriginal scheme 
of the Charity Commissioners for the administration of those 
bodies,.the, examinations of the Institute have been generally 
adopted, and the instruction given in those Institutions, although 
in no way unduly subordinated to examigation influences, has 
been legitimately, and, it is believed, usefully, directed b} the 
Institute’s requirements. a ° 

Buring the, session under review th@number of students in 


attendance at the classes registered by the Institute was 32,566, ' 


s against 29,494 in the previous year, and the number of candi- 

=s dates’ papers examined was 12,868, as against 12,099. . 
To enable the Institute to adapt its schemes of instruction to 
lécal needs and to the changing requirements of different trades,. 
ang to make its examinati8ns a true test of the technical know- 
ledge and ability of the artisan students who have been trained 
in-its*registered classes, frequent changes are made in its syllabuses 

of instriiction, and tests of, 
are made a part of the examination. Several alterations have 
been made in the programme of instruction and examination for 
the session 1897-98, to some of which we draw attention. Thus, 
T in the syllabuse#of textile subjects, important changes haye been 
+ introduced. i 

Reference was made in last year’s report to a discussion by a 


: committee of experta in Lancashire of the conditions of examin- | 
“ation. in cotton ‘weaving. , The report of that committee was’ 


regeived by the Institute early in the session, and subsequently.a 
conferenc&ewas held in London of representatives of the In- 
stitute, the Institute’s examiners and Inspector, and delegates 
from the Technical Instruction Committee of the Manchester 
County Counsil. .As a result of that conference, it was proposed 
that a new syllabus should be prepared in several of the weaving 
subjects to cover a period of three years, and that the full cer- 
tificate should be granted to those students only who complete 
the three years’ course of study. It was'also considered advisable 
that candidates, efore entering upon their first year's course of 
technical instruction, should pass a preliminary examination in 
the subjgcts of arithmetic, drawing, and elementary physics, in 
their special application’ to the technology of spinning and 
weaving. The representatives of the Union of Lancashire and 
Cheshire Institutes, having undertaken to prepare and submit 
for approval to the Committee pf the Institute a syllabus of in- 
struction for this preliminary examination, the Institute decided, 
after carefully considering the syllabus, to: accept the certificate 
of the Unidn in lien of the certificates of the Science and Art 
Department, previously required to qualify for a full technological 
certificate. New syllabuses were accordingly prepared in cotton 
spinning and weaving, in wool and worsted spinning and weav- 
ing, and als@in jute spinning and weaving ; and these syllabuses, 
after being modified by different experts to whom they were 
submitted, were finally adopted by the Institute, and have been 
inserted in the Programme. To obtain a certificate in the 
ordinary grade of either branch of calico or cloth manufacture, 
it will now be necessary that the student, unless specially 
Sampted, should go through a two years’ course of study and 

pass an examination at the end of each year’s work. 

In the subject of iron i steel manufacture, a new syllabus 
has been written ; and with the view of adapting the examin- 
ation to the requirements of students working in different parts 
of the country, a large number of questions will be given, cover- 
ing the different sections into which the syllabus has been 
divided, and candidates will be-at liberty to select those questions 
bearing upon the practice of the trade‘in the district in which 
‘they work. x 

It has been thought desirable to limit the scope of the ex- 
amination in the electro-metallurgy to the principles underlying 
the electro-deposition of metals, and in order to bring the im- 
struction into closer touch with. the requirements of students 
engaged in the manufacture of electro-plated goods, the syllabus 
of examination has bem modified, and the title of the sub- 
ject has been changed into that of ‘‘ Electro-Plating and 
Deposition.” 3 

The syllabus in mine surveying has been re-written with, the 
view of making the instruction and examination more distinæly 
*tgchnic&l than hitherto. Questions will be set invelving a know- 


workmanship, wherever practicable, . 
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ledge of logarithms and trigofometry, and of the,application, of 
trigonometry to problems in mine surveying ; but the questions 
in pure mathematics, which previously formed # part of the 
examination, will be omitted. e ; 3 

The report, in addition to giving particulars as to the various 
examinations which took place in connection evith the session, 
contains extracts from statements made by the examiners con- 
cerning'the general character of the work examined, Which 
should pròve useful to both teachers and students. : 


. 
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EXPERIMENTAL MORPHOLQG Y: 


[NX looking at the progress which has Leen made in the study 

of plant morphology, I have been as much impressed with 
the different attitudes of mid toward the subject during the 
past 150 years as by the advance which has taken plf&ce in 
methods of study, as well as the important acquisitions to 
botanical science. These different view points have coincided 
to some extent with distinct periods of time. What Sachs in 
his “ History of Botany” calls the ‘‘new morphology” was 
ushered, in near the middle of the present century by von Mohl’s 
researches im anatomy, by Naegeli’s investigations of the cell, 
and ‘Schleiden’s history of the development of the flower. - The 
‘leading idea in the study of morphology during this period was 
the inductive method for the purpose of discerning fundamental 
principles and laws, not simply the establishment of individual 
facts, which was especially characteristic of the earlier period 
when the dogma of the constancy of species prevailed. 

The work of the “ herbalists” had paved the way for the 
more logical study of plant members by increasing a knowledge 
of speciés, though their work speedily degenerated into-mere 
collections of material and tabulations of species with inadequate 
descriptions. Later the advocates of metamorphosis and spiral 
growth had given an impetus more to the study of nature, 


‘the imagination, and to preconceived or idealistic notions, 
_ But it was reserved for Hoffmeister (1859), whose work 
followed within three ‘decades of the beginnings of this period, 
to add to the inductive method of research, as now laid down, 
the comparative method; and extending his researches down 
into the Pteridophyta and Bryophyta, he not only established 
for these groups facts in sexuality which Camerarius and Robert 
Brown had done for the Spermatophyta, but he did it in a far 
superior manner. He thus laid the foundation for our present 
conceptions of the comparative morphology of plants. Naegeli’s 
investigations of the cell had emphasised the importance of its: 
study in development, and now the relation of cell growth to 
the form of plant members was carried to a high degree, and it 
was shown how dependent the form of the plant was on the 
growth of the apical cell in the Pteridophyta and Bryophyta, 
though later researches have modified this view; and how 
necessary a knowledge of the sequence of cell division was to 
an understanding of homologies and relationships. Thus ine 
developmental and comparative studies, morphology has been 
placed on a broader and more natural basis, and the homologies 
and relationships of organs between the lower and higher plants 
are better understood. ' 

But the growth of comparative morphology has been accom- 
panied by the interpretation of structures -usually from a telco- 
logical standpoint, and in many cases with the innate propensity 
‚of the mind to look at nature in the light of the old idealistic 
theories of metamorphosis. i 

I wish now to inquire if we have not recently entered upon a 
new period in our study of comparative morphology. Thef% 
are many important questions which comparative studies 
of development tfnder patural or normal conditions alone, 
cannot afford a sufficient number of deta. We are constantly 
confronted with the problems of the interpretation of structure 


e 2nd form, not only as tohow it stands in relation to structures 


in other plants, which we deal with in comparative morphology, 
but the meaning of the structure or form itselé antl in relation 
to the other structures of the organism, in rélation to the 
environmeng, and in-relation to the past. This must be met by 
an inquiry on our part as to why thestructure or fosm is what it. 
ïs, and what are the conditions which influence it. This we are 

1 Address delivered before Section G (Botany) of the American Asfocia- 
tion fur the Advancement of Science, gt Detroit, by Prof. &. F. Atkinson. 


(Numerous: bibliographical refereng were given in the course of the 
address, but fhese have been omitted.) 


though diluted with much poetry and’too largely subservient to 
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aggustamed to do by experiment and it begins to appeare pit 
our final judgments upon many questions of morphology, especi- 
ally ghose Which relate to variation, homology, &c., must be 
formed after the evidence 4s obtained in this higher trial court, 
that of experimental morphology. While experimental morpho- 
logy as a designation of one branch of research in plants, or as 
a distinet and important field of study, is not yet fully taken 
cogrfisance of by botanists, we have only to consult our recent 
Itterature to find evidence that this great and little explored field 
hag already been entered upon. 

- €xperimental methods of research in the study of plants have 
been in vogue for some time, but chiefly bf plant physiologists 
and largely frem the standpoint of the physical and chemical 


activitges of the plant, as well as those phases of nutrition and, 


irritability, and of histologic structure, which relate largely to 
the life processes of the plant, and in which the physiologist is 
therefore mainly interested. In recent years there has been a 
tendency in physiological research to limit the special scope of 
these investigations to those subjects of a physical and chemical 
nature. At the same time the study of the structure and be- 
haviour of protoplasm is coming to be regarded as a morpho- 
logical one, and while experimental methods of research applied 


“to the morphology of protoplasm and the cell is comparatively 


new, there is already a considerable literature on the subject 
even upon the side of plant organisms. While certain of the 
phenomena of irritability and growth are closely related to the 
physics of plant life, they are essentially morphologic ; and it is 
here especially that we have a voluminous literature based 
strictly on the inductions gained by experimentation, and for 
which we have chiefly to thank the physiologist. 

If we were to write the full history of experimental morpho- 
logy in its broadest aspect, we could not omit these important 
experimental researches on the lower plants in determining the 
ontogeny of polymorphic species of algæ and fungi which were 
so ably begun by De Bary, Tulasne, Pringsheim, and others, 
and carried on by a host of European and American: botanists. 
The tone which these investigations gave to taxonomic botany 
has been felt in the study of the higher plants, by using to some 
extent the opportunities at botanic gardens where plants of a 
group may be grown under similar conditions for comparison, 
and in the establishment of alpine, subalpine and_ tropical 


stations for the purpose of studying the influence of climate on. 


the form and variations of plants, and in studying the effect of 
varying external conditions. - 
While experimental morphology in its broadest sense also 
includes in its domain cellular morphology, and the changes 
resulting from the directive or taxic forces accompanying growth, 


- it is not these phases of morphology with which I wish to deal 


here. 

The question is rather that of experimental morphology as 
applied to the interpretation of the modes of progress followed 
by members and organs in attaining their morphologic in- 
difiduality, in the tracing of homologies, in the relation of 
members associated by antagonistic or correlative forces, the 
dependence of diversity of function in homologous members on 
external and internal forces, as well as the causes which deter- 
mine the character of certain paternal or maternal structures. 
I shall deal more especially with the experimental evidence 


touching the relation of the members of the plant which has. 
been represented under the concept of the leaf, as expressed in: 


the metamorphosis theory of the idealistic morphology. The 
poetry and mystery of the plant world, which was so beautifully 
set forth in the writings of Goethe and A. Braun, are interest- 
ing and entrancing, and poetic communication with nature 
4s elevating to our ethical and spiritual natures. But fancy or 
poetry cannot guide us safely to the court of inquiry. We must 
sometimes lay these instincts aside and de&l with nature in a 
cold, experimental, calqulating spirit? 

The beginnings of experimental morphology wef made 
about one century ago, when Knight, celebrated als for tRe 
impulse which he gave to experimental physiology, performed 
some very ssmplg experiments on the potato plgnt. The under- 
ground shoots and tubers had been called roots until Hunter 
pointed out the fact tat they were similar to stems. Knight 
tested the matter by experiment, and demonstrated that the 
tubers and underground stems could be made to grow into 
aerjal leafy ghootg. This he regarded as indicating a com- 
pensation of growth, and he thought, @rther, that a com- 
pensation of growth could Be, shown to exist between the 
production of tubers and flowers on the- potato plant. He 
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reasoned that by the prevention of the dewelopment of the 
tubers the plant might be made to bloom. An early sort o 
potato was selected, oné which rarely or never set flowers, auc 
the shoots were potted with the earth well heaped up into : 
mound around the end of the shoot. Whenegrowth was*wer 
started, the soil was washed away from the shoot and the uppe: 
part of the rogts, so that the plant was only connected with th: 
soil by the roots. The tubers were prevented from growing 
and numbers of flowers were formed. This result he alsp looker 
upon as indicating a compensation of growth between th. 
flowers amd tubers. e 

While we recognise Knight’s experiments as: of great iin 
portance, yet he erred in Qjs interpretation of the results of thi 
supposed correlation® between the tubers and_ flowers, a 
Voehting (1887, 1895) has*shown. . By repeating Knights ex 
periment, and also by growing shoots so that tubers would p! 
prevented. from developing, while at ‘the same time the root 
would be protected, flowers were obtained in the first case 
while they were not in the second; so that the compensation 
of growth, or correlation of growth, here exists betweeneth 
vegetative portion of the plant and the flowers, instead © 
between the production of tubers añd flowers,+*ag Knigh 
supposed, i 

The theory of metamorphosis as expressed by Goethe and A 
Braun, and applied to to the leaf, regarded the leaf as a concep 
or idea, As Goebel points out, Braun did ngt look upon am 
one form as the typical one, which through transformation haw 
developed the various leaf forms; but each one represented : 
wave in the march of the successive billows of a metamorphosis 
the shoot manifesting successive repetitions or renewals o 
growth each season, presenting ia order the ‘‘ niederblatter 
laublitter, hochblatter, kelchklatter, blumenblatter, stæub 
blätter, fruchtblatter.’2 Though it had been singe suggestec 
from time to time, as Goebel remarks, that the foliage leaf mus 
be regarded as the original one from which‘all the other form 
had arisen (at that time Goebel did not think tlfis the correc 
view). No research, he says, had been carried on, not even in 
a single case, to determine this point. Goebel plainly showed 
in the case of Prunus padus, that axillary buds, which unde 
normal conditions were formed one year with several bu 
scales, could be made by artificial treatment to develop durin; 
the first year. This he accomplished by removing all the leave 
from small trees in April, and in some cases also cutting away 
the terminal shoot. In these cases the axillary shoots, insteac 
of developing buds which remained dormant for one year, as i 
normal cases, at once began to grow and developed well-forme 
shoots. Instead of the usual mgimber of bud scales, there were 
first two stipule-like outgrowths, and then fully expanded leave 
were formed ; so that in this case, he says, the metamorphosis o 
the leaf to bud scales was prevented. For this relation of bu 
scales to foliage leaves, Goebel proposed the term ‘‘ correlation 
of growth.” In the case of Pzcřa faba, removal of the lamin: 
of the leaf of seedlings, when it was very young, caused th: 
stipules to attain a large size, andeto perform th® function o 
the assimilating leaf. He points out that experimentation aid: 
us in interpreting certain morphological phenomena which 
otherwise might remain obscure. He cites the occasiona: 
occurrence (‘‘Moquin-Tandon”) in the open of enlarge: 
stipules of this plant, which his experiment aids in interpretin 
In the case of Lathyrus aphaca, the stipules are large and It 
like, while the part which correspends to the lamina of the lea 
is in the form of a tendril, the correlation processes here having 
brought about the enlargement of the stipules as the lamina a 
the leaf became adapted to another function. Kronfeld repeatec 
some of Goebel’s experiments, obtaining the same results, aft 
extended them to other plants (Pirus males and Pisum sativum} 
while negative results attended some other experiments. Hilde 
brand, in some expetiments on seedlings and cuttings, foune 
that external influences affected the leaves, and in some cases 
where the cotyledons were cut, foliage leaves appeared in place 
of the usual bud scales. In Oxadés rubella, removal of the 
liage leaf, which appears after the cotyledons, caused the firs 
of the bulb scales, which normally appear following the foliage 
leaf, to expand into a foliage leaf. 

In some experiments on the influerte of light on the form o 
the leaves, Goebel has obtained some interesting results, Plant: 
of Campanula rotundifolia were used. In this species the lower 
leaves are petioled and possess broadly-expanded, heart-shapec 
laminz, while the upper leaves are narrow and sessile, with in 
tergrading {8ms. Plants in different stages of growth wèri 
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placed in a poorly lighted room. Young plants which had only 
the round leaves, under these conditions continued to develop 
only this form of leaf, while older plants which had both kinds 
of leaves when the experiment was started, now developed on 
the new growtly af the shoot the round-leaved form. In the 
case of plants on which the flower shoot had already developed, 
side shoots with the round leaves were formed. 

- Excluding the possibility of other conditions having an in- 
fluence here, the changes in the form of tl leaves have been 
shown to be due to a varying intensity of light. The situation 
of the plants in the open favour-this view, since t@e leaves 
néar the ground in these places are not so well lighted as 
the Jeaves Higher up on the stem.» In this case the effecteof 
dampness is not taken into account ‘bythe experimenter, and 
since dampness does have an influenfe on the size of the leaf, it 
would seem that it might be at least one of the factors here. 

n attempt was now made to prevent the development of the 
round ,leaves on the young seedlings, For this purpose the 
plants were kept under the, influence of strong and continuous 
lighting. The round leaves were nevertheless developed in the 
e&rly stage, an indication that this form of the leaf on the 
seedling fa’*become fixed and is hereditary. 

Hering found that enclosing the larger cotyledon of strepto- 
carpus in a plaster cast so as to check the growth, the smaller 
and usually fugacious one grew to the size of the large one, pro- 
vided the experiment was started before the small one was too 

‘id. Amputation of the large cotyledon gave the same 
results. 

Other experimenters have directed their attention to the 
‘effect of light and gravity on the arrangement of the leaves on 
“the stem, as well as to the effect of light on the length of the 

pettole ang breadth of the lamjna. Among these may be men- 
tioned the Work of Weisse, Rosenvinge,gand others. 

Goebel has shown experimentally that dampness is also one 
of the external influences which can change the character of 
xerophyllous eaves. A New Zealand species of Veronica of 
xerophyllous habit and scaly appressed leaves, in the seedling 
stage has spreading leaves with a broad lamina. Older plants 
can be forced into this condition in which the leaves are ex- 
panded, by growing them in a moist vessel. Gain, Askehasy, 
and others have shown that dampness or dryness has an im- 
portant influence in determining the character of the leaves. 

The regults of the experiments in showing the relation of the 
“leaf to the bud scales, Goebel regards as evidence that the 
Néliage leaf is the original form of the two, and that the bud 
scale is a modification of it. 

Treub conducted some interesgjng experiments for the purpose 
of determining thé homology of the pappus of the Composite. 

Gall-insects were employed to stimulate the pappus of 
Hieracium umbellatum, and it was-‘made to grow into a normal 
calyx with five lobes. A recent letter from Prof. Treub states 
khat he later repeated these experiments with other species of 
tCompositee with like results, but the work was not published. 
Kny found, if seedlings ané cuttings which he experimented 
‘with, that while there was still stored food available for the 
roots and shoots, there was little if any dependence of one upon 
ghe other. Hering comes to somewhat different conclusions as 
a result of his experiments, finding that in some cases there was 

light increase of growth, while in others growth of the one 
BBericciprocatty retarded when either the other was checked in 
development. Numerous casgs of horticultural practice in pol- 
Kination of fruits shows that the form and size of the fruit, and 
of the adjacent parts, as well as the longer or shorter period of 
existence of the floral envelopes, can be influenced by 
põlination. 

The investigations carried on by Klebs in the conjugation of 
Spirogyra suggest how experimentation of this kind may be 
mtilised to determine questions which in sptcial cases cannot be 
arrived at easily by direct investigation. If threads of Spirogyra 
varians which are ready for conjugation are brought into a 
7'5 per cent. solution of agar-agar, in such a way that nearly 
parallel threads lie at a varying distance in their windings, wher® 
they are within ‘certain limits, the corfjugation tubes are de- 
weloped and the zygospores are formed. But where the threads lie 
ıt too great a distance for the influences to be exerted, the cells 
emain sterile, and no conjugation tubes are developed. If now 
these threads be brought into a nutrient solution, the cells which 
evere compelled to remain sterile grow and develop into new 
hreads, ġe. they take on the vegetative, though they are fully 


orepared for the sexual function. Strasburger has®pointed out 
.e 
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tha éhis may be taken as exelttding the possibility of there btigg 


-a reducing division of the chromosomes during the maturing of 


the sexual cells, a process which takes place in anin’ls, and, that 
the behaviour of Spirogyra in this r€spect agrees with what is” 
known to take place in the higher plants, viz. that the reduction 
process is not one which is concernéd E theematurity of the 
gametes. The same could be said of Polyphagus, ine which 
Nowakowski found that before the zygospore was compl€tel 
formed the protoplasm moved out and formed a new sporangium, 
In Protosiphon botryoides Klebs was also able to compel the 
parthenogenetic development of the motile gametes, and fhe 
same thing was obs@rved in the case of the gametes of Ulothrix. 
If we are justified in interpreting this phenomanén as Stras- 
burger suggests, the evidence which Raciborski gives as a 
result of his experiments with Baszdzobolus ranarum would sup- 
port the idea that there is no reducing division in the chromo- 
somes before the formation of the nuclei of the gametes. Raci- 


borski found that the young zygospores of this species, in old è 


nutrient medium where the fusion of the plasma contents had 
taken place, but before the nuclei had fused, if they were placed 
in a fresh nutrient medium the fusion of the nuclei was pre- 
vented, and vegetative growth took place, forming a hypha 
which possessed two nuclei—-the paternal one and the maternal 
one. Raciborski interprets Eidam’s study of the nuclear division 
prior to the copulation of the gametes as showing that the 
reducing division takes place here as in the maturation of the 
sexual cells of animals, and looks upon the premature germina- 
tion of the zygospore as showing that a paternal and maternal 
nucleus possesses the full peculiarities of a normal vegetative 
one. However, we are not justified in claiming a reducing 
division for the nuclei preceding the formation of the gametes in 
Basidiobolus from the work of Eidam, since he was not able to 
obtain sufficiently clear figures of the division to determine defi- 
nitely how many divisions took place, to say nothing of the lack 
of definite information as to the number of chromosomes. Fair- 
child has recently studied more carefully the nuclear division, 
but, on account of the large number of the chromosomes, was 
not able to determine whether a reduction takes place. He 
points out, as others have done, the similarity in the process of 
the formation of the conjugating cells of Basidiobolus and 
Mougeotia among the Mesocarpez, and to these there might be 
added the case of Sirogonium, in which the paternal cell just 
prior to copulation undergoes division, The division of the 
copulation cells in Basidiobolus, Mougeotia, Sirogonium, &c., 
suggest at least some sort of preparatory act; but whether this 
is for the purpose of a quantitative reduction of the kinoplasm, 
as Strasburger thinks sometimes takes place, or is a real reduc- 
tion in the number of the chromosomes, must be determined by 
further study, so that the bearings of these experiments on the 
question of a reducing division must for the time be held in 
reserve. 

One of the very interesting fields for experimental investi- 
gation is that upon the correlation processes which govefn 
morphology of the sporophylls (stamens and pistils) of the e 
Spermatophyta. One of the controlling influences seems to be 
that of nutrition, and in this respect there is some comparison 


to be made with the correlative processes which govern the . 


determination of sex in plants. Among the ferns and some 
eothers of the Pteridophyta a number of experiments have been 
carried on by Prantl, Bauke, Heim, Buchtien and others to 
determine the conditions which influence the development of 
antheridia and archegonia. Prantl found that on the prothallia 
of the ferns grown in solutions lacking nitrogen there was no 
meristem, and consequently no archegonia, while antheridia were 
developed ; but if the prothallia were changed to solutions con-* 
tajning nitrogen, meristem and archegonia were developed. All 
the experiments agreé in respect to nutrition; with scanty nutrition 
antheridia only were developed, while wéth abundant nutriment 
archegomlla were also ‘developed. Heim studied the influence 
offlight, and found that fern prothallia grow best with light of 
20 to 25 percent. Exclusion of the ultra-violet rays does not 
affect the development of the sexual organs. gle argues from 
this that the ultra-violet rays are not concerned in the elabora- 
tion of the material for flower production,’as Sachs as suggested. 
In yellow light the prothallia grew li¢le in breadth 5 they also 
grew upward, so that few of the rhizoids could reach the 
substratum. Antheridia were here very numegous.e After seven 
months these prothall were changed to normal fight, and in 
four months afterwards archegonjwere developed. ; 
“Among th® algze Klebs has experimented especially with 


. = 


NATURE’ | 


° 
‘ 
| NOVEMBER 1r, 1897 








= ——3 
< 
ee. 


Vaucheria. “such species as V. repens and V. ornithocephala, 
: «Where the®antheridia and oogonia are developed near each 
“eoler on the same tĦread, With wek light, especially 
o, anificial light, the oogonium begins, first to degenerate. He 
never succeedggl in suppressing the antheridia and at the same 
. time to produce oog$nia. , f : 
. High temperature, low air pressure or weak light, tend to 
' *suppress the oogonia, and at the same time the antheridia may 
. increase so that the number in a group is. quite large, while the 
@ogonium degenerates or develops .vegetatively. Klebs con- 
A . cludes from his experiments that the ca&s@ which lie at the 
bottom of ¢he origin ofsex in Vaucheria, as in other organisms, 

, are shrouded in the deepest mystery. 
In the higher plants a number of experiments have been 
. carried’ gn for the purpose of learning the conditions which 
.. govern the production of staminate and pistillate flowers, or in 
other words the two kinds of sporophylls. From numerous em- 
pitical observations on dicecious Spermatophyta, the inference 


. lation to the development of the staminate and pistillate flowers ; 
_that scanty nutrition produces a preponderance of staminate 
_ plants, while an abundance of nutrition produces a preponder- 

, ance of pistillate plants. For a period covering three decades 
sevéral investigators have dealt with this question experiment- 
-ally, notably K. Müller, Haberlandt, and Hoffmann. These 

_ .expetiments in general give some support to the inferences from 
~ observation, yet the results indicate that other influences are 
also at work, for the ratios of preponderance either way are not 
large enough to argue for this influence alone. In a majority of 
cases thick sowings, which in reality correspond to scanty nutri-, 
„tion, tend to produce staminate plants; while thin sowings tend 
.to produce pistillate plants. In the case of the hemp (Canzadds 
satzva), Hoffmann found that these conditions had practically no 
influence. He suggests that the character of each may have 
„been fixed during the development of the seed, or even that it 
may be due to late or early fecundation. fae : 

In moncecious plants it has often been observed that pistillaté 
flowers change to staminate ones and wéce versd, and in dioecious 
plants pistillate .ones, sometimes are observed to change to 

.  Staminate ones (the hemp for example, see Nagel, 1879). K. 
Miiller states that by scanty nutrition the pistillate flowers of 
-Zeamays can be reduced to staminate ones. 

Among the pines what are called androgynous cones have 
in some instances been observed. In Pinus rigida and P. thun- 
bergii, for example, they occur (Masters). Natsuda has de- 
„scribed in the case of Pinus densiflora of Japan, pistillate and 
androgynous flowers which developed in place of the staminate 
flowers, and conversely staminate and androgynous flowers in 

' place of pistillate ones. Fujii has observed that where the pis- 
' of the staminate ones, they are ustially limited to the long shoots 
hich are developed from the short ones of the previous year. 
e The proximity of ghose transformed short shoots (Kurztrieb) to 
injuries of the long ones, suggested that the cutting away of the 
long ones might induce the short ones to develop into long ones, 
and the flowers which were in the position for staminate ones to 
become pistillate. ce E E 
Fujii says, ‘In fact, the injuries producing such effect are 


frequently given by Japanese gardeners to the shoots of the year, 


of Pinus densifiora.in their operations of annual pollarding. 
But the ‘Langtrieb’ which is transformed from a‘ Kurztrieb’, 
of the last'year does not necessarily bear female of hermaphro- 
dite flowers in thé positions of male flowers.” To determine 
*the influence of pollarding of the shoots he carried on experi- 
ments on this pine, in the spring of 1895. He pollarded the 
shoots, ŝo that, as he terms it, to induce the nourishment to “be 
_ employed in the devalopment of the ‘flowers and short shoots 
near the,seat of injury. In other cases one or two shoots 
were preserved while all the adjacent shoot® of lest 
year’s growth at the top of the. branch were removed, 
and, furthes, bgth of these processes were combined. Out of the 
forty-five branches experimented on, and oif which there were 
` no signs of previous ifijury, there were nine pistillate or andrs- 
gynous flgwers in placg of staminate ones; fn twenty-one 
branches with signs of previous injury, five were transformed, 
while in 2283 not experimented on, and with no signs of previous 
injury, only Sever! were transformed. Swch abnormal flowers, 
then, are dte largely to the #njuries upon the adjacent shoots, 
and, Fujii thinks, largely to tĦe increased amou of nourish- 
* . ment which is conveyed to them as a result of this. 
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„has generally been drawn that nutrition bears an important re- ' 


tillate or androgynous flowers of Pinus densiflora occur in place. 


From the experiments thus far conducted upon the determina 
tion of sex in plants oreupon the determination of staminate c 
pistillate members of the flower, nutrition has at least some ir 
fluence in building up the nourishing tissue for the two differer 
organs or members. This can in part be explained on th 
ground that antheridi#and staminate members of the plant år 
more or Jess short-lived in comparison with the archegonia an 
pistillate memberse the latter requiring more bulk of, tissue t 
serve the purposé of protection and nourisnment to the egg an 
embryog It is thug evident that whilé some progress has bee 
made in the study of this question, we are far from a solution « 
ig. Experiment has proceeded largely from a single standpoinw= 
viz. that of the influence. 8f nutrition. _ Other factors sho@ld b 
taken into consideration, dor there are evidently other extern: 
influences and internal forces which play an important 7é6/e, a- 
well as certain correlation processes perhaps connected with t% 
osmotic activities of the cell sap. rs 

The relation of the parts of the flower to the foliage leaves im 
a subject which has from time to*time called forth discugsior 
That they are but modifications of the foliage. leaf, or con 
stituents of the leaf concept, is the®contention ,of ethe mete 
morphosis theory, and.that the so-called sporophylls are modi 
fied foliage leaves is accepted with little hesitation by nearly ali 
botanists, though it would be very difficult, it séems to me, fo 

any one to present any very strong argument from a phylo 
genetic standpoint in favour of the foliage leaf being the prima 
| form in its evolution on the sporophyte, and that the sporophy. 
is a modern adaptation of the foliage leaf. Numerous cases ar 
known of intermediate forms between sporophylls and foliag 
leaves both in the Spermatophyta gnd Pteridophyta. These ar 
sometimes regarded as showing reversion, or.indicating atayism» 
or in the case of some of the “ferns. as being cogtracted an: 
partially fertile conditfons.of the foliage leaf. There has been: 
great deal of speculation regarding these interesting abnorma 
forms, but very little experimentation to determine the cause 


| or condifions which govern the processes. , 


_ In 1894 I succeeded in producing a large series of these inter 
mediate forms in the sensitive fern (Onoclea sensibilis) The 
experiments were carried on at the time for the especial purpos 
of determining whether in this: species the partially develope: 
sporophyll could be made to change to a foliage leaf, and ye 

possess characters which would identify it as a transforme 

sporophyll. The experiments were carried on wHere ther 
were a large number of the ferà plants. When the fies 

foliage leaves were about 25 cm. high, they were cis 
away (about the middle of May). The second crop oœ 
foliage leaves was also cut fAvay when they were about th 
‘same height during the month of June. During July, at tl» 
time that the uninjured ferns were developing the normal sporc 

phylls, those which were experimented upon presented “a large 
series of gradations between the normal sporophyll and full: 
expanded foliage leaves. Among these examples there are al 
.intermediate stages from sporophylls which shogy very sligh» 
expansions of the distal portion of the spprophyll, and the diste 
portions of the pinnze, until we reach forms. which it is ver 

difficult to distinguish from the normal foliage leaf. Accom 
panying these changes are all stages in the sterilisation of th 

sporangia. {and the formation of prothalloid growths), on th 
more broadly expanded sporophyils there being only A 
evidences of the indusia. : 

The following yeat (1895) simifar experiments were carried on 
with the ostrich fern (Ovoclea struthiopteris), and similar result 
were obtained. At the time that these experimehts wer 
conducted, I was unaware of the experiments performed „by 
Goebel on the ostrich fern. The results he reached were tho 

` same ¢ the sporophyll was more or less completely transformes 
to a foliage leaf. Goebel regards this as the result of th» 
correlation process, and looks upon it as indicating that the 
sporophyll is a transformed foliage leaf, and that the experi 
ment proves the reality here of the medification which wa 
euggested in the theory of metamorphosis, and thus the foliage 
leaf is looked upon by bim as the primary form. Another inter 
pretation has been given to those results, viz. that they 
strengthen the view that the sporophyll, from a phylogenetic 
standpoint, is primary, while the foliage leaf is secondary. Wha 
one interprets as a reversion, another regards as indicating » 
mode of progress in the sterilisation of potentiality, sporogenou 
{jssue, and its conversion into assimilatory tissue, It is perhap 
rather to be explained by the adaptive equipoise of the coyre 
lativa ptocesses existing between the vegetative 'and fruiting 

u 
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portions of the plant which is inherited from earlier times? 


Rather when spare-production appears on the sporophyte could 
this process be looked up®n-as a reversion to the primary office 
of the sporophyte, so that in spore-Broduction of the higher 
plants we may havé a constantly recurring reversion to a 
process whicheig the remote’ past was the sole’ function 
of this, phase of the plant. In this way might be ex- 
plhined those cases where sporangia * occur en+the normal 
faliage leaf of Botrychium, and some peculiar cases which 
I haveée observed in Osmunda cinnamoMea. In, some of 
«the examples of this species it would appear that, growth 
of the Jeaf'was marked by three different periods even®after, the 
fuhdament was outlined ; the first, a vegetative ; second, a spore- 
producing ; tind third, a vegetative again ; for the basal portiéns 
«of thè leaf are axpanded, the middle portfons spore-bearing, the 
passage into the middle portions befng gradual, so that many 
sporangia are on the margins of quite well-developed pinne. 
Pehese gradations of the basal part of the leaf, and their relation 
‘to, the expanded vegetative basal portion, showing that the 
Mransition here has been from partially formed foliage leaf to 
spowophy ll after the fundament was established, and later the 
intrements of the vegetative part from the middle towards the 
merminal portion, shown*by the more and more expanded con- 
adition of the laminafand decreasing sporangia, indicate that 
vegetative forces are again in the ascendency. This suggests 
Mhow unstable is the ‘poise between. the vegetative leaf and 
sporophyll in strugture and function in the case of this species. 

For two successive years I have endeavoured by experiment to 

roduce this transformation in Osmunda cinnamomea, but thus 
F: without sufficiently marked results. The stem of the plant 
E stout, and this, together with the bases of the leaves closely 
verlapping, contain considémable amounts of stored nutriment 
awhieh makg it difficult to prodyce the results by simply cutting 
off the foliage leaves. The fact that thege transformations are 
known to occur where fire has overspread the, ground, and, as I 
nave observed, where the Jogging in the woods seriously injured 
the stools of tlfe plant, it would seem that deeper-seatad injuries 
chan the mere removal of foliage leaves would he required to 
oroduce the transformation in this species. It may be that such 
njury as results from fire or the severe crushing of the stools of 
he plant would be sufficient to disturk the equilibrium which 
*xisted at the time, that the’action of the correlative forces is 
‘hanged thereby, and there would be-a tendency for the 
sartially developed foliage leaves to form sporangia, then when 
srowth has proceeded for a time this balance is again changed. 

‘The theory that the foliage leaves of the sporophyte have 
een derived by a process of sterilisation, and that the trans- 
<ormation of sporophylls to fojjage leaves, in an individual, 
andicates the mode .of progress in this sterilisation, does not 
necessarily involve the idea that the sporophyll of any of the 
werns, as they now exist, was the primary form of the leaf in that 
pecies ; and that by sterilisation of some of the sporophylls, 
“he present dimorphic form of the leaves was brought about. 
Whe process of the evolution of the leaf has probably been a 
‘tradual one,'tand extends wack to some ancestral form now 
«tally unknown, One might differ from Prof. Bower; the 
xamples selected by him to illustrate the course of progress 
rom a simple and slightly differentiated sporophyte to that 
xhibited in the various groups of the Pteridophyta. But it 
pms to me that he is right in so far as his contention for the 

olation of vegetative and assimilatory members of the sporo- 
shyte, can be illustrated by a qomparison of the different dégrees 
f complexity represented by it in different groups, and that this 
illustrates the mode of progress, as he terms it, in the sterilisa- 
Kon of potential sporogenous tissue. : 

@n this point it appears that Prof. Bower has been unjustly 
niticised, The forms selected to illustrate his theory were 
hosen not to represent ancestral forms, or direct phylogenetic 
«nes, but solely for the purpose of illustrating the gradual 
wansference of ` spore-bearing tissue from a central :to a 
weripheral position, and the gradual eruption and separation of 
wore-bearing areas, with the final sterilisation of some of these 
utgrowths. , i ex 

To maintain that in phylogeny the spofophyll is a transformed 
riage leaf, would necessitate the predication of ancestral 
lants with only foliage l€aves, and that in the case of thése 
lants the vegetative condition of the sporophyte was the 
rimary one, spore production being a later developed function. 
)f the forms below the Pteridophyta, so far as our present’ 
‘vidence goes, the sporophyte originated through att Bowes 
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call$' the gradual elaborationgof the ‘zygote. All through fhe 

ryaphyta wherever a sporophyte is developed, spore*pretluétion 
constantly recurs in each cycle of the development, and yet 
there is no indicatjon of any foliar organs on the sporoghyte,, 
The simplest forms of the sporophyte contain no assimilatory 
tissue, but in the more complex forms assimilatory tissue is 
developed to some extent, showing that jhe. @rrelative forces 
which formerly were so balanced as to confine the vefetative 
growth to the gametophyte and fruiting to the sporophyte, are 
later changing so that vegetative growth and assimilation are 
being’ transferred to the sporophyte, while the latter still retains 


the function of spore production, though postponed in The 
ontogeny of the plant. . i 

If we cannot accept some such theory for Me origin ‘of 
sporophylls and foliage leaves, by gradual changes in potential 
sporogenous tisstie, somewhat on the lines indicated by Bower, 
it seems to me it Would be necessary, as already suggested, to 
predicate an ancestral form for the Pteridophyta in which ‘spore 
production was ‘absent. That is, spore production in the ° 
sporophyte of ancestral forms of the Pteridophyta may never 
have existed in the early period of its evolution, and. spore 
production may have been a later development. But this, 
judging from the evidence which we have, is improbable, since 
the gametophyte alone would then be concerned in transmitting 
hereditary characters, unless the sporophyte through a long 
period developed the: gametophyte stage through apospory. 
Bower says, in taking issue with Goebel’s statement that the- 
‘experiments on Oxoc/ea prove the sporophyll to be a transformed, 

, foliage leaf: ‘<I assert, on the other hand, that this is not 
proved, and that a good case could be made out for priority of 
the sporophyte ; in which event the conclusion would need to. 
be invérted, the foliage’: leaf would be looked upon as æ, 
sterilised sporophyll, This would be perfectly consistent with. 
the correlation demonstrated by Prof. Goebel’s experiments, ass 
also with the intercalation of a vegetative phase between the 
zygote and the production of spores.” In another place he says s: 
‘To me, whether we take such simple cases as the Lycopods or 
the more complex case of the Filicinese, the sporangium is not, 
a gift showered by a ‘bountiful Providence upon pre-existent 
foliage leaves: the sporangium, like other parts, must be looked, 
upon from the point of view of descent ; its production in the 
individual or in the race may be deferred, owing to the inter-. 
calation of a vegetative phase, as above explained ; while, in. 
certain cases at least, we probably see in the foliage leaf :. 
the result of the sterilisation of sporophylls. If this be so, 
much may be then said in favour of the view that the appearance 
of sporangia upon the later formed leaves of the individual is a 
reversion to a more ancient type rather than a metamorphosis of ' 
a progressive order.”  ’ . ee 

As I have endéavoured to point out in another ‘place, if a... 
disturbance of these correlative processes results in the trans-. | 
ference ‘of sporophyllary organs to vegetative ones on the 
sporophyte, ‘why should there not be a similar influenge - 
brought to bear on the sporophyte, when the ‘same function 
resides solely in the gametophyte, and a disturbing element of `e 
this kind is introduced? To me there are convincing grounds 
for believing that this influence was a very potent—though not 
the only—one in the early evolution of sporophytic assiimilatory - 
organs. By this I do not mean that in the Bryophyta, for- 
example, injury to the gametophyte would now produce distinct ` 
vegetative organs on the sporophyte, which would tend ‘to. 
make it independent of the gametophyte. But that in ‘the - 
bryophyte-like’ ancestors of the pteridophytes an influence of, 
this kind did actually take place, appears to me reasonable. 

t In the gradual passage from an aquatic life, for which the- 
gametophyte was better suited, to a terrestrial existence for 
which it was'unadapted, a disturbance of the correlative pro. ` 
cesses was introducéd. This would not only assist in the 
sterilisation of some of the Sporogenous tissue, which was taking 
place, bul, there would also be a tendency to force this function 
on®some of the sterilised postions of the sporophyte, and to 
expand them into organs better adapted to this office, As“ 
eruptions in the gnass of sporogenous tissue teok ‘place, and 
sgorophylls were evolved, this would be accompanied by the. 
transference of the assimilatory function of the gametophyte to, 
some of these sporophylls,” ° . a 

Becatise sporophytic vegetation is more suited to dry land. 
‘conditions than the gametophytic vegetation, į hag come to be: 
the dominating featur@of land areas. Because the sporophyte 
in ‘the Pteridophyta and -Spermatdphyta leads an independent ' 
- : : -1 


i 


a 


`e ° [NOVEMBER 11, 1897 





= bd w 4 > g bd 
existence from the gametophiyte® it must possess assimilatovy 


tissue of its own, and this is necessarily developed first hehe | 


Ct oat ; But it does not necessarily follow, therefore, that the 


foliage leaf was the primary organ in thé phylogeny of the 


sporophyte. The provision for the development of a large 
number of spores in the thallophytes, so that many may perish 
and still some remain®to perpetuate the race, is laid hold on by 
the bryophytes, where the mass of spore-bearing cells increases 
and becomes more stable, for purposes of the greatest im- 
portance. Instead of perishing, some. of the sporogenous tissue 
forms protecting envelopes, then supporting and conducting 
tissue, and finally in the pteridophytes and spermatophytes 
nutritive ardgassimilatofy structures are developed. Nature is 
prodigal in the production of initial elementary structures and 
organs. But while making abundant provision for the life of 
the organism through the favoured few, she has learned to turn 
an inereasing number of the unfavoured ones to good account. 
Acted upon by external agents and by internal forces, and a 
‘changing environment, advance is made, step by step, to higher, 
more stable, and prolonged periods. 

While we have not yet solved any one of these problems, the 
results of experimental morphology are sufficient to indicate the 
great importance of the subject and the need of fuller data from 
a much larger number of plants. If thus far the results of ex- 
periments have not been in all cases sufficient to overthrow the 
previous notions entertained touching the subjects involved, they 


at least show that there are good grounds for new thoughts and | 


new interpretations, or for the amendment of' the existing 
theories. While there is not time for detailing even briefly 
another line of experiment, viz. that upon leaf arrangement, I 
might simply call attention to the importance of the experiments 
conducted by Schumann and Weisse from the standpoint of 


. Schwendener’s mechanical theory of leaf arrangement. Weisse 


shows that the ‘validity of the so-called theory of the spiral 
arrangement of the leaves on the axis may be questioned, and 


that there are good grounds for the opening of the discussion - 


again. It seems to me, therefore, that the final judgment upon 
either side of all these questions cannot now be given. It is for 
the purpose of bringing fresh to the minds of the working 
botanists the importance of the experimental method in dealing 
with these problems of nature, that this discussion is presented as 
a short contribution to the subject of experimental morphology 
of plants. 





` UNIVERSITY AND EDUCATIONAL 
` INTELLIGENCE. 


OXFORD.—Sir Archibald Geikie has been appointed the 
Romanes Lecturer for 1898. , j 

The Delegates of the Common University Fund have ap- 
pointed Mr. William John Smith Jerome Lecturer in Medical 
Pharmacology and Materia Medica for the years 1898-99. 


CAMBRIDGE.—Mr. J. H. Grace, bracketed second wrangler 
1895, has been ‘elected to a fellowship at Peterhouse. 


Mr. S. F. Harmer, Superintendent of the Museum of 
Zoology, has been approved for the degree of Doctor of 


Science. 


Mr. H. K. Anderson, Demonstrator of Physiology, has 
beén elected to a Drosier Fellowship at Gonville and Caius 
College. 
Dr. A. A. Kanthack, of St. John’s College, has been elected 
o the pro tessorship of Pathology, in the place of the late Prof. 
. S. Roy. ; : 
° The University Lectureship in Midwifery is vacant by the 
resignation of Mr. E. H. Douty. Applications for appointment 
are to be sent to the Vice-Chancellor by November 15. K 

. The General Board øf Studies have issued a report in which 
they propese that the time-honoured examination i? Paley’s 


“ Evidences” shall be discontinged, and that candfdates fer 


honours shall in the previous Examination be. required to pass 
in English, Fre@ch, or German, and also in Mechanics, Physics, 
or Logic. The report is likely to be keenly discussed. 

The State Medicine’Syndicate report that in the present yea 
seventy candidates have effered themselves for eXamination in 
Sanitary Science, and that thirty-four were approved and re- 
ceived the Ugivergity diploma in Public Health.: 

The degrge of M.A. honoris causa is te be conferred on. Mr; 
C. R. Marshall, Assistant if Fharmacology.to the Downing 
Professor of Medicine. ‘ . 


NO. 1463, VOL. 57] 





. : O > 
- Among the new Fellows elected at St. John’s College on 
November '9, are Mr. W. McDougall, Firs? Class Natural 
Sciences Tripos, 1892-94. and Mr. T. J. TA. Bromwich, 
Senior Wrangler 1895, First Class Division I. Mathematical 


Tripos Part II., 1896. è o 
ee 
IT is announced that Mr. Jonathan Hutchinson, F.R.S., hgs 
signified his d&ire to found an educational museum at Selby, 
his native town.” & 4 
In connection with North Dakota Agricultural Colfege and 
Station agnew chemiql laboratory is in course of construction. 
Its @stimated cost will be about 5000/7. . . 


Or. MOLLIER, of Göttingen, has been appointed’ professor of 
mechanical engineering in ,the Technological Institut® at 
Dresden. `" . i 


Science states that the U.S. Geological Survey has practicalt:” 
completed the distribution of the Educational Series of Rocks, 
175 sets of 156 specimens each having been sent out during the 
past summer to universities, colleges and technical institutions 
in the United States. There remains a small number of inchm- 
plete sets, which will be placed in certain smaller colleges.. The 
Educational Series were prepared by the Survey with much care, 
for the purpose of aiding students in acquiring a general and 





- special knowledge of rocks, and promoting the study of 


geology. 

Tue Clerk to the Drapers’ Company h&s informed the, 
Registrar of the University College of North Wales, Bangor, 
that the Company will modify, in the sense suggested by the 
College, the conditions attached to their grant of 1000/, towards 
stocking and equipping the College farm. The grant is there” 
fore now made conditionally upop a further sum of 3000/. being 


“raised towards the samg purpose before the end ofefhe present 


session. It has been arranged that students pursuing the 
ordinary agricultural course’at the College shall in. future reside 
for a parteof that course in the immediate neighbourhood of ‘the 
farm, and thus get the benefit of practical training, side by side 
with the theoretical instruction. The College enters upon its 
tenancy of Liedwigan this week. 

« 





| SCIENTIFIC SERIALS. , “ 
THE current number (July) of the Monthly Weather Review 


‘| (Washington) contains a paper on the observation of halo 


phenomena. This is a translation of a reprint of an article by the 
Rev. K. Schips in the Year-bools of the Natural History Associa. 
tion, a copy of which we have received. A committee has been 
formed in Germany for the study of halos, and a request is made 
for the regular observation of these phenomena, as it appears 
that the subject of meteorological optics receives no great atten- 
tion, except in Japan. The paper will be found instructive ta 
both observers and students.—-The equations of hydrodynamics 
in a form suitable for application t#problems conn€cted with the 
movements of the earth’s atmosphere, by J. Cottier. This con- 
tribution is of much importance to those who are studying the 
fundamental problem of meteorology. Mr. Cottier, who was a 
student of brilliant promise, unfortunately died on August 17.— 
Rain gushes in thunderstorms, by the editor (Prof. aan 
Abbe). Several plausible explanations of this phenomenon Hav! 
„been put forward from time to tinte, but have been rejected as» 
erroneous. It is at present an open question whether the 
gushes ‘of rain bring about the formation of lightningy or vce 
‘versé. Several suggestions are’ made by the editor, which re- 
quire to be tested by further experiment.—Among various otlfer 
notes there is an interesting one, entitled ‘‘ Kites at the Chicago 
Conference, August 1893.” This ‘method of obtaining inform- 
ation relating to the upper air is daily becoming more popular, 
and seems likely to lead to useful results. 


Bollettino della Società Sismologica Italiana, vol. iti. N. 2, 
9897.—On an old mercurial seismometer designed by A. 
Cavalli, by G. Agamernone.—Geological observations on the 
Florentine earthquake of May 18, 1895, by C, De Stefani. An 
abstract of a memoir published in the Azza of the Central 
Meteorological Office.—Notes of earthquakes recorded in Italy 
(February 4-18, 1897), by G. Agamennone, the most important 
being the earthquake of Sicily and Calabria of ‘February 11-12, 
amd five earthquakes of unknown but distant origin, one on 
February 7, wo on February 13, and two on Februaryet5. | + 
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SOCIĘTIES AND ACADEMIES. 1896 ; Phil. Trans., vol. clxxMx, ‘A, p. 265, 1897) that ande 
CA rkkTDGE. the &tion of Röntgen rays, nuclei are produced in “moist dust- 


Philosophical Society, October 25.—Mr. F. Darwin 
pecesident, in the chair._-The following elections were made: 
macesident—Mr. F.’ Darwin. Vice-Presidents— Prof. Newton, 

arf. J.°J. Thomson, Mr, Larmor, ‘Breasurer—Mr. Glaze- 
meook. Secretaries—Mr, Newall, Mr. Bateson,” Mr. Baker. 
‘ew Members of Council—Mr. Harker, Mr. &utchinson, Prof. 
iveing, “Mr. Skinner.—The ‘following communications were 
ade: Electrical oscillations in wires, by Mr. H. @ Pock- 
mogton. ‘In this paper are discussed some problems relatingeto 
lectrical oscillations about wires made of perfectly conducting 
ateral and of circular cross-section.® The first step is to’ find 

a expression fof the electrical forces which satisfies the space 
Mifferential equations, and gives infinite values for the forces 
tr the wires. It is then shown that the arbitrary function 
tained in that expression can be so chosen as to make the 
alue of the component 'of the electric force tangetial to the sur- 
mmce of the wire vanish if small quantities of the first order be 
eglected. The value of this arbitrary function is found in the 
ase of a cirgular wire, awd equations are found for the period 
BK oscillation and the decrement of the oscillation. These equa- 
ons are solved in the case when the wire is so thin that it is 
«ermissible to neglect not only its radius in comparison with 
ve circle, but even the square of the reciprocal of the logarithm 

i's radius in comparison with unity. In this case the altera- 

on in period and the damping depend on the logarithm of the 
atio of the radii of the wire and the circle. As a corollary, the 
roblem of the resongnce of a complete circular resonator is 
Miscussed. It is found that when accurately tuned, the magni- 
ade of the current induced i$ independent of the thickness of 
he wire, a} that the thinner t®e’wire the more sensitive it is 
> accuracy of tuning. The case of waveè propagated along a 
elical wire is next considered, a general equation being found 
i which small,quantities are neglected. The case when the 
eciprocal of the radius of the wire can be neglected is discussed 
1 detail, For this case it is found that when the period 
3 not’ great, there’ are’ two velocities of propagation pos- 
Bible, one with a velocity (v) measured along the wire, 
aqual to that of*light, the other with a greater velocity. 
f,, however, the period is greater than a certain finite 
alue,.the former mode of propagation only is possible. If, 
sowever, the period is very great, the velocity of propagation 
aay. be greater than.z, and. if the period is so great that the 
«roduct of the wave-length in free space into the diameter of 

e wire is very.great compared, with the square of the diameter 
af the helix, the velocity attains # limiting value equal to v when 
paeneured along the axis of the helix.—On circles, spheres, and 

near complexes, by Mr. J. H. Grace. Clifford in his paper on 
wvliquel’s theorem gave an infinite series of theorems commenc- 
mng with the fact that, given four lines, the circumcircles of the 
riangles formed by them meet in a point. The present paper 
-ontains’a mre general sees of theorems in two dimensions, 
ind a somewhat analogous series in three dimensions. Also the 
Mirst theorem of the set for four dimensions is proved. Then 
he method of Klein (‘* Linien-Geometrie und metrische 
xyeomeétrie,” Math. Ann , v.) is used to’transform these results 
nto‘ theorems regarding linear complexes and straight lines ; 
ge the transformation of Lie(A/ath: Ann., v.) is used to obtain, 
rom properties .of straight lines and linear complexes, results 
soncerning spheres and their ahgles of intersection..-Theorems 
«elating to the product of two hypergeometric series, by Mr. W. 
McF. Ofr. This, paper deals with such theorems as that stated 
oy Cayley, Phil. Mag., November 1858 (Collected Papers, vol. 
aij. p.’ 268).—-Reduction of a certain multiple integral, by Mr. 
Arthur Black. * The integral dealt’ with is one in 7 variables ; 
the subject of ‘integration’ is one involving an exponential of 
«which the index is a general quadratic function of #,+ 1 
«variables.—On the gamma function, by Mr. H. F. Baker. This 
«note deals with the uniform convergence of a certain limiting 
eprocess.——On the lines of striction of a hyperboloid, by Mre 
H. F., Baker, „This note remarks on the known fact that the 
*line of striction belonging to either system of generators is a 
eanicursal quartic curve, anel considers the parametric expression 
cof more genéral forms of octavic curves with six double points. 
—On the action of the radiation from uranium salts on the 
formation ,of clouds, by Mr. C. T. R- Wilson. It has been 
shown in previous papers (Proc. Roy. Soc., vol. lix. p. 33% 
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free air, capable of acting as centres of condensatior®, when the, 
air, initially saturatéd, suffers a sudden expansion such fiat 
vja}, the ratio of the final to the initial volume, exceeds 1°28. 
Nuclei requiring exactly the same degree of supegsaturation are 
present in very small numbers in moist*dust-free air ander 
ordinary conditions. Recent experiments show that the raéia- 
tion from uranium salts introduces nuclei, again requiring: 
exactly the same degree of supersaturation, in order that con- 
The nuclei are mary 
times more numer@usthan in the absence of the rays. 


PARIS. : ; ° 


Academy of Sciences, November 2.—M. A. Chatin in 
the chair.—Actinometry in balloons, by M. J. Violle. Actino- 
metric observations from balloons should possess many ad- 
vantages over those taken on the earth, as the complete absence 
of dust is assured, and the air layer is also reduced. Atrial 
ascent in the Balaschof, by MM. Hermite and Besançon, 
showed that the radiation from the balloon itself was a neglig- 
able quantity ; but from the results obtained, it would appear 
that there was still above the balloon such a quantity of water 
as in the liquid state would forma column of several centi- 
metres in thickness.—-On the preparation and properties of the 
borides of calcium, strontium, and barium, by MM. H. Moissan- 
and P. Williams. The boride of calcium is formed by heating 
a mixture of dry calcium borate, aluminium, and sugar charcoal 
in a carbon crucible in the electric furnace for seven minutes 
(g00 ampéres'and 45 volts). The duration and regularity of ' 
heating has a great influence upon the yield. The boride is 
obtained as a black crystalline powder, so hard that it readily 
scratches rock crystal. Chemically it is not easily decomposed, 
dry hydrogen at a red heat, nitrogen at 1000°, and water at 
ordinary temperatures being without action upon it. Fluorine 
attacks it in the cold with incandescence, but the other halogens 
only destroy the boride at a red heat. The borides of strontium: 
and barium are prepared in the same way, and possess analogous 
properties. The formula of these compounds, RBg, is identical 
with that of the hydrozoates of Curtius, RNg.—Occultation of 
the group of the Pleiades by the moon on October 13, 1897, 
at Lyons, by M. Ch, André.— Observations on the Perrine 
comet (November 2, 1896) made at the observatory of Rio de 
Janeiro, by M. Cruls.—New demonstration of the fundamental 
theorem of projective geometry, by M. H. G. Zeuthen. —On the 
determination of the integrals of a partial differential equation 
by certain initial conditions, by M, E. Goursat.—On the problem 
of M. Bonnet, by M. C. Guichard.—Compressibility of gases 
at different temperatures at pressures near that of the atmo- 
sphere, by M. A. Leduc.—On the atomic weights of argon and 
helium, by M. H. Wilde.—On the stannic acids, by M. R. 
Engel. A résumé of the work on the stannic acids, with 2n 
explanation of some of the apparent contradictions.—Use of e 
fluorescine for the detection of traces of bromine in a saline 
mixture, by M. H. Baubigny. The bromine is set free by a 
mixture of potassium permanganate and copper sulphate, and 
the vapours evolved allowed to impinge upon fluorescine paper. 
The presence of as little as ‘oor gr..of bromine in 10 gr. of 
common salt is shown by a reddish coloration of the papér due 
to the formation of eosin. —On the crystallographic identity of 
the dextrorotatory and lævorotatory asparagines, by M. P. 
Freundler. The accuracy of Pasteur’s law having been called 
in question by M. Walden from certain experimental deter- 
minations of M. ‘Grattarola on the two asparagines, these® 
angular measurements have been redetermined, with the result 
thit the deviations found are well within the, limits of experi- 
mental error.—Study of tl transformatjon of sugars occurring 
in olive@oil, by M. C. Gerber.—Mixed grafting, by M. L. 
Deniel. ® description of a yew mode of grafting which gives 
better results when the two plants present marked physiological 
differences.—-On the evolution of the black got,by M: A. 
Prunet. Injectiodfy may take place through the. leaves of the 
Vine at a certain stage of development, &fter which the leaves 
lose their sufeptibility to black rot, It is ‘just, before’ this 
critical period that remedial measures should bé applied to the 
leaves.—On the age of the grits containing: Sgdalites. ande~ 
gavensis in the wes of France, by M. Jufles. W 
researches on the Ostioles, by Mg . J. Andeér, 
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* + DIARY OF SOCIETIES.. 


° THURSDAY, NOVEMBER 11. 


es institution or ELECTRICA® ENGINEERS, at 8.—Accumulator Traction on 
Rails and Ordinary Roads: L. Epstein. ; 

MATHEMATICAL SOCIETY, at 8.—On the Poncelet Polygons of a Limagon : 

Prof, F. Morleg.—On, an Extension of the Exponential Theorem: J. E. 


Cambell. —The Integral S Pa dx and Allied Forms in Legendre’s 
Functions, between Arbitrary Limits: R. Ha: greaves.—The Character of 
the General Integral of Partial Differential Equations: rroi Forsyth, 

*F.R.S.—The Calculus of Equivalent Statements (Nv. 7): H. Maceo: 


E FRIDAY, NOVEMBER % 


ROYAL ASTRONOMICAL S@ciety, at 8.— On the Nature of the Obit of 
y Lupi: ‘P. g. J. See—List No. 4 of Nebulz. discovered at the Lowe 
Observatory: Lewis Swift.—Equatorial comparisons of Uranus with 41 
Libres, and a probable Occultation of the Star by the Planet: John 
‘Tebbutt.—On the Effect of Chromatic Dispersion of the Atmosphère on 
the Parallaxes of a Centauri and 8 Orionis ; and, on a Method of Deter- 
miming its. Effect on the Value of the Solar Parallax derived from Helio- 
meter Observations of the Minor Planets: David Gill.—The Great 
Equatorial Current of Jupiter: A. Stanley Williams.—Approximate 
Ephemeri’ of the Leonids from 1897 December 24 to 1898 April 8: G. 
Johnstone Stoney.—On' the Effect upon the Moon's’ Motion of a Hypo- 

, thetical Change in the Law of Gravitation: Robert Bryant.—A Spectro- 

. scopic Method for Determining the Second and Third Contacts duririg a 
Total Eclipse of the Sun: Wm. Shackleton.—-Note on a Result used by 

© Prof. Wadsworth in several recently published Papers: H. F. Newall. 

MALACOLOGICAL SOCIETY. (n the apartments of the Linnean Society), at 8. 
—Malacological Notes made during a Journey through Russia; with 
some Account of Dredgings in the Black Sea: G. F. Harris.—Descrip- 
tion of a New Species of Miidleria from India: Edgar A. Smith.—Note 
on a Variety of KAaphaulus Lorraini, with 4 List of the known Species: 
Edgar A. Smith.—On Streptaxis gracilis, a: New Species from Ceylon: 
Oliver Collett.—Revision of the New Zealand Rissoiidæ : H. Suter. 

PHYSICAL Society (in’ the rooms of 'the Chemical Society), at 4.—Céuncil 
Meeting. At 5.—On the Isothermals of Ether: J. Rose-tnnes,—On 
the Variation with Temperature of the Electromotive Force of the H- 
Form of Clark Cells: F. 5, Spiers and F. Twyman. t 


TUESDAY, NOVEMBER 76. 


ZOOLOGICAL SOCIETY, at 8.30.— On British Medusæ: E. T. Browne.—-On 
Three Consignments of Butterflies collected in Natal in 1896 and 1897 by 
Guy A. K. Marshall: Dr. A. G. Butler.—On the Sydney’ Busi-Rat 
(Mus arboricola) : Edgar B. Waite. 1 

MINERALOGICAL 


Society, at 8.—Anniversary Meeting.—Election of 
' Officers and Council.—On Augelite from Bolivia: L. J. Spencer. 
„INSTITUTION OF CIVIL ENGINEERS, at 8.—The Manchester Ship’Canal ; 
+ Sir E. Leader Williams.— The Eastham Division: Whately Wliot. ‘The 
Runcorn Division : Sir B. Leader Williams. The Irlam Division : W. 
O. E. Meade-King. te" ee 
„ROYAL SraTISTICAL SOCIETY, at 5.30—Notes on the Subjects discussed 
at the Meeting of the International Statistical Institute at St. Petersburg, 
1897 : Major P. G. Craigie. i $ 
„ROYAL PHOTOGRAPHIC SOCIETY, 12 Hanover Square, W., at 8.—A Review 
‘ of Triple’ Printing Methods: E, Sanger Shepherd. eae 


WEDNESDAY, Novemuer 17. ` 


_2Socrety or Arts, at 8.—The Colonies: their Arts, Manufactures, and 
> Commerce :‘ Sir Owen Tudor Burne. È ` 
- "GEOLOGICAL SOCIETY, ‘at 8.—The Geology of Rotuma : J. S. Gardiner, —A 
Geological Survey of the Witwatersrand and other Districts in the 
Southern Transvaal: Dr, F. H: Hatch.—Qbservations on the Genus 
Acliotza de Koninck, with Descriptions of British Species and some 
other Carboniferous Gasteropoda :‘Jane Donald. +' ' 
‘ntromotocicat Society, at 8.—Some Results obtained from the Hybrid- 
isation of Allied Species: J, W. Tutt. 


* Rova METEOROLOGICAL Society (at the Institution of Civil Engineers), ’ 


at 7.30.—Results of a Comparisın between the Sunshine Records ob- 


tained simultanzously from. a Campbell Stokes Burning Recorder and | 


from a Jordan Photographic Recorder: Richard H. Curtis. 

. Roya, Microscoricat SOCIETY, at 8. . : 

. SANITARY INSTITUTE, at 8.—A Discussion on the Pollution of Water 
Supplies ‘by Encampments.'of Hop-Pickers, Casual Workers, Tramps 
&c.; to be opened by Prof. W. H. Corfield, in reference to the Dangers 
of Pollution of Municipal Water Supplies ; and by Miss M. A. Chrei- 

. Man, in reference to the Sanitary Control of Hop-Pickers, &c. 


~ THURSDAY, NOVEMBER 18. 


\RovaL SOCIETY, at 4.30.—Account of a Comparison of Magnetic Instru- 
e ments at Kew Observatory: C. Chree, F.R.S,—Note on the Influence: of 
wery Low, Temperatures on the Germinative Power of Seeds: H. T. 
. Brown, F.R.S., and F. &scombe.—On the Structure and Affinities of 
Fossil Plants from thei Palasozoic Rocks. IIS On Spencerites, a 
_ ‘Genus of Lycopodiaceoys Cones from thè Coal Measures, founded on the 
_Lepidodendron Spencer’Of Williamson : D. H. Scott, F.R.S.—ghe Histo- 
Jogy of tRe’Cell-wall, with special reference to the Mode of Gprinection of 
Celis : W. Gardiner, F.R.S.—Mathematical Contributions to the T) h&bsy 
wf Evolution. ` IV. On the Probable Errors of Frequency Constants, and 
.on the Influence of Random Selection on Variation and Correlation: 
Prof. K. Pears€n, F.R.S., and L. N. G. Filon-eOn the Geometrical 
Treatment of the “ Normal Curve” of Statistics, with especial reference 
to Correlation, and to the Theory of Error :-W. F. Sheppard. 

LINNEAN SOCIETY, at 8.—Qn Pontobolbos manaarénsis ® Prof. A. Dendye 

~—On Haddonia, a New Génus of Foraminifera; F. Chapman. 
_ CHEMICAL Socizty, at 8 —On the Decomposition of Camphoric Acid by 


@usion withgPotasp or Soda: Dr. A. W. Crossley and W. H.- Perkin, | 


jun, F.R.S,~Experiments on the Synthesis of Camphoric Acid: W. H. 

Bentley arti W. H. Perkin, jung F.R.S.—The Action of Magnesium on 

Cupric Sulphate Solution: Dr. Fsank Clowes and R. %4% Caven.—Pro- 

pernios and Relationships of Di-hydroxytartaric Acid: H. J. Horstman 
enton. : 
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BOOKS, PAMPHLETS, and SERIAIS RECEIVEL 


Booxs.—Memorials Journal and Botañical Correspondence of C. ( 
Babington, F.R.S. (Cambridge, Macmillan and Bowes).—North Americ 
ol. x. Canada and Newfoundland: S E. Dawson (Stanford).—Resulta 
der Wissenschaftlichen Reforschung des Balatonsees, Zweiter Band, Erste 
Theil (Wien. Hélzel)—Bau und Leben unserer *Waldbaume: Dr. d 
Biisgen (Jena, Fischer).—The Practice of Massage: A. S., celes, and edit 
tion (Baill-ére.g- Air, Food, and Exercises: Di. A. Rabagliati (Bailliérd),- 
Gases: their Constitution and Functions: 'S. J. Corrigan, Part 3 (S 
Paul, Minn.).—Die Zigeuner: Prof. G. Cora (Turin).—The Meteorolog 
of Edinburgh : R. C. Mossman, 2 parts (Edinburgh, Grant).—As System » 
Medicine : edited by Dr. Clifford Allbutt, Vol. iv, (Macmillan).—Les Co» 
stantes Pigysico-Chimiqges : D. Sidersky (Paris, Gauthier-Villars).—Bibli- 
graphy of X-Ray Literature and Research (1896-97): edited by C. E í 
Phillips (Zlectyician Company).— William Harvey : D'Arcy Power (Unwin 
A History of Fowling : Reve H. A. Macpherson (Edinbuïgh, Douglas).- 
Botanisches Bilderbuch für Jung und Ult: F. Bley (Berlin, Schntidt).- 
University College, Nottingham, Calendar, 1897-98 (Nottingham, Sands). 
PAMPHLETS.—Random Shots at Birds and Men: “Jim Crow” (Ro: 
burghe Press).—Notions Généralessur L’Ecorce Terrestre: Prof. Ae 
Lapparent (Paris, Masson). ‘ k $ 
SERtats.—Century Magazine, November (Macmillan). —Journal of th» 
Sanitary Institute, October (Stanford).—Reale Istituto Lombardo» 
Scienze e Letture, Rendiconti, serie jig Vol. xxx. Fasc. xvi. (Milano 
—American Naturalist, October (Philadelphia).—Astrophysical Journa 
October (Chicago).—The Atoll ' of Funafuti, Part 4 (Sydney). ~ dei 
schrift für Physikalische Chemie, xxiv. Wand, 2 Heft -(Leipzig).- 
Anales del Museo Nacional de Buenos Aires, Tome v. (Buenos Aires). 
Geological Magazine, November (Dulau).—Scribner's Magazine, Noven 
ber (Low).—-Journal of Botany, November (West). -History of Mankin 
F. Ratzel, translated, Part 2x (Macmillan).— Fortnightly Review, Noven» 
ber (Chapman).—Knowledge, November (Holborn). Gazzétta Chimic 
Italiana, 1897, Parte ii. Fasc. iv. (Roma).—Geograppical Journal, Noven 
ber (Stanford).—Trarisactions of the Rochdale: Literary and Scienti#® 
Society, 1896-97 (Rochdale).—North American Fauna, No. 13 (Washing 
ton).—Strand Magazine, November (Newnes).—Nansen’s Farthest Northal 
Part r (Newnes).—Mémoires de la Société de Physique et d’Histoise 
Naturelle de Genève, Tome xxxii. seconde Partie (Genéve).—Americags 
Journal of Science, November (New Haven). . = 
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THURSDAY, NOVEMBER 18, 1897. brings \ us to p. 9I, discuss®s the théory of r fonctions of, ES r 
: cofaplex variable with clearness and conciseness ; ; and . 
this section might with advantage have been extended, . ” 
and some of the earlier portion of the book omitted. . ° 
THE MA THEMA TICS USED IN CONNECTION.| Parti, which commences ‘on p. 91, is ag the “ Theory ` ". 
= - WITH PH YSIES. . j of Newtonian Forces”; but forces as realities, and, not s fee ‘a 
The Theory of Electricity and Magnetism ; being Lectures merely letters which satisfy a number of equations, have ‘ 
_ on Mathematical Physics. By A. G. Webster, Assistant | 29t much existence in the chapter. Take, for example, . 
«Professor of Physics, Clark Untversity, Webster, d'Alembert’s principle described on: p. 197; This prt; 
Massachusetts, Pp. xii +571, (London: Macmillan ciple is in reality. the result of ag argument based on 
and Go., Lid., 1897.) ° . Newton’ s laws, and leads to a valuable set Of equations 
in dynamics, , The reader, however, is not told this, but 
HE ‘aim of the writer, according to the preface, in | only that the analytical statement of d’Alembert’s prin- 
the ‘preparation of this volume has been to present | ciple is given in Lagrange’s equation of virtual velocities. 
«tothe students the results of the Maxwellian theory as it | This equation, Mr. Webster rightly states, involves all ° 
stapds at present, after the labours of Faraday, Maxwell, the internal forces, and so the student might not suspect j 
Helmholtz, Hertz, and Heaviside: that the essence of d’Alembert’s principle was the 
Prof. Webster is a somewhat young man of marked „elimination of these internal forces. `. ; 
promise, wliose ‘contributions to ‘the discussions in The rest of the Part i. is good, the subject of attractions 
Section A of the British Association formed one of the being well and Tucidly treated. Does not, however, the 
features of the,meeting of that Section at Toronto this | introduction of the z axes of the harmonic of the mth 
™Sear, and the book shows: that he is fully capable of degree add unnecessary difficulty, and ‘somewhat hide 
appreciating the’ mathematical significance of physical | the beauty of harmonic analyses? For students who 
facts,’ It is doubtful, however, whether a student would already possess a good knowledge of magnetism, the 
Me able to appreciate’ tle: physical. significance of the | treatment of polarised distributions will be useful. - | i 
mathematical, theory from’ reading it. Possibly the] Although the title of this book, as given on the cover 
students of the Clark University, wifen listening to such | ;, « Electricity and Magnetism,” it is not until p. 243, br 
lectures as are given in this treatise, have the physical nearly the middle of the book, that we come to the 
meanings of thé varioys mathematical processes ex- portion that deals specially with electricity. The state- 
plained to them. If not, they must possess an,exceptional, | ment of the general problem of electrostatics, as given at 
amount of ability to enable them to arrive at-correct the beginning of § 135, is insufficient since, as pointed 
physical interpeetations of. the matheinatical equations. out, any number of solutions could be given to it. The 
„The first fifty-two pages of the book are occupied with | method, however, which is indicated for the solution of 
a ‘short gummary of the principles of the vector calculus, the problem is correct, and leads in a neat way to the 
the definitions of variables, functions, differential coeffi- conception of coefficients of induction from which the 
cients, definite integrals, line aid surface integrals, some- coefficients of potential are deduced. 
thing about the calculus of variations, &c.’ It is not § 151, on Green's function, like much of the matter in 
quite obvious what is the object of giving this, since à | the book, is divorced from its physical application; so 
student who was capable of following the book would | that a student will- hardly see the physical nature of the ` ` 
understand the meaning of a differéntial coefficient. problem that Green set himself to solve, or the method by 
before opening it; or if, on the other. hand, he was | which he solved it. In fact, the author criticises Green’s 
ignorant of the’ differential and integral calculus, he work.as follows:— ` M i . 
would require far more® detailed information than is | - : : ; 
given in these fifty-two, pages: before he could tackle i Reasoning: a era! A such physical facts was 
triple integrals, vector differential operators, &c., which ey PE Of I A 
are used quite early in the book. frequently of service to the physicist.” j 
Is it correct to’ say that, “following the usage of thẹ 7. 
majority of writers, we shqll denote ` ; The discussion, however, of the. application of conjugate 
-a soog : . | functions is good. ; Ste 
. ie gi t 7 eras hee 5 Itis not the custom in this country to call the conductor 
i ‘ | of a Wheatstone’s bridge,.1 in which the galvanometer jg | 
by A,” seeing that many writers, including ‘Thomson and „inserted, “the bridge wire,” and we are not aware that , ©; 
Tait, use y”, and Maxwell -y?? . «| fhis practice is followed in America either. sand ion a 
Gauss’ theorem may undoubtedly Be ‘statedas a piece'| ‘On.gage 357 ‘the author defines pas the inductivity of. °° 
of mathematical analysis, as it ig done on pp. 75-785, fhe mælium, and explains that this becomes Specific in- o.. 
„but the theorem would be perfectly useless if gravitational, “ductive: ‘capacity in the electric case, and permeability in 
„electric, and magnetic forces did not vaty as the inverfe | the miagnetic.e This analogy i is, of course, qaite correct,’ 
square of the distance. When, therefore, the theorem is | obut it is carried too far when the same letter p is used for, 
divorced from all physical application or interprétation, | specific indlictive capacity ‘on sogne pages and for mag- 
is not the student’ less likely. | to. grasp ‘it and to’) netic’ : permeability on others. ` In considering the di- 
” remember ite. ; mensions of the electrostatic and electremagnetic. systems ° 
The last section of the atsodustory chapter, whigh | of oo one propagation af wares, &c., the beginner e. 
"+ NO. 1464, VOL. 57]. 8 Lt PA iin fal pcs al ab uid Con tae Dra a 
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e 
might expect to find u ‘instead of which he finds eu.» the 
meaning, hewever. of tliis e does not seem to be given, 
end fe is left to discover for himself that this e stands 
for the specific inductive capacity for which p has been 
previously’ employed. 

We Should prefer to say that the absolute dimensions 
of specific inductive capacity and of permeability were 
yet, unknown rather than they were “arbitrary,” and we 
do not agree with the statement that attempts to settle 
their absolutg dimensions are evidently based upon mis- 
conceptions of the theory of dimensions. . 

The statement that “ for magnetic bodies as the force 
increases u diminishes” is generally correct, but not 
sufficiently guarded, seeing that the very opposite is 
the case for small’ forces ; and more explanation is 
required as to the meaning, or the necessity, of the state- 
ment :—“ The variability of u does not affect the validity 


of Ohm’s Law, which determines the distribution of the vy 


laws of induction.” 
‘ The last chapter in Part ii., on the conduction in di- 
electrics, contains some interesting work, such as that on 
the effect of heterogeneity. 

Part iii. deals with the electromagnetic field in a lucid 
and satisfactory manner. 
our judgment regarding Mr. Webster’s inability to 
respond to Boltzmann’s appeal that Maxwell’s notation 
should be followed. 


| 


perplexing for the student to have to employ X, Y, Z for , 


the components of electric field intensity when he reads 
this book, and for the components of a mechanical force 
when heis studying Maxwell’s classical treatise. But Mr. 


‘relating to the subject. 


oh 


on Mathematical Physics” may fitly contain explanatio» 
of the physical interpretations of the equations develope 
without running the risk of appearing to pander to tk 
needs of the electrical contractor. oe W. E'A. 
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THE ELECTRICAL PHENOMENA OF NERVI 


Lectures on Physiglogy. (First Series.) On 
Electricity, By A. D. Waller, F.R.S., &c. 
*4+ 144. (London,: Lengmans, 1897.) 

AS Fullerian Professor of Physiology, Dr. Waller hi 

published a series of lectures on the electrics 
properties of nerve, in which he tells us that his af 
has been to give “an exposition of the principal data 

Such of*these data as have hee 

derived from his own experimentg have been, alreaf 

made known by him in his published papets ; p but th: 
physiological reader will find it much easier to appreciat 
their value, now that they are placed before him in con 

nection with facts already: known to him. A point c 

great scientific interest in Dr. Waller’s work consists i 

the circumstance that he has adopted and _ Strictl 


Anime 
Pp.. vi 


We feel somewhat divided in | adhered to a uniform method of “tésting” the physi 


logical conditions of a nerv. 
reader is further excited by*the 


The gratitude of th 
perspicuity wth whict 


It will undoubtedly be somewhat | the method itself and the first fruits of its applicatio: 


are described, as well as by a vividness of style whicl 
makes ‘im feel as if he had been present at the 
demonstrations. 

Dr. Wallers object is to prove that the phenomena: 


Webster is an American, and the secret of the success of by which a separated nerve most striRingly shows it 
his countrymen lies in their having gone ahead instead of vitality—-the negative variation of du Bois-Reymond» 


merely following precedent. Hence, whatever may be 
the wrench: we “feel at being’ torn away from our time- ' 
honoured notation, we must respect Mr. Webster’s inde- 
pendence in employing what he considers a better one. 

` The book finishes with an excellent introduction to the 
theory of electromagnetic waves, which deals with the 
more important points of this subject in a clear and 
corcisé manner. The statement made on page 550, that 


ethé matter on the,preceding seventeen pages applies only 


to a submarine cable of infinite length, should have come 


| 


is also a measure and criterion of the physiologigal con- 
dition of the nerve. For this purpose he employs aj 
automatic arrangement by which at regular intervals of a 
minute, the appropriate “stimulus” for producing thi: 
effect is applied to the nerve, at the same time that the 
electrical “response” made by the nerve is recordec 
photographically. The effect thus recorded—the negative 
variation just thentioned—is the dzmnution of the so 
called nerve-current, the amount of which diminution i: 
indicated by the deflections of a galvariometer connectec 


much earlier; for, on reading these pages, we certainly | with the nerve in-the usual way. Consequently, so long 


thought that the author was under the mistake of 
imagining that the treatment applied equally well toa 


On page 536 the author pokes fun at established 
authority by giving more than one reason why long- 


finite cable., -- . | 
| 


distance telephony has not existed in England, and on 
page 547 he bitsin, "judgment on Mr. Heaviside’ in an 
equally humorous way, although in this case the fun is 
not intentional on the part of thesauthor. 

The bosk is on the whole distinctly good, ‘and &ny one | 
who has mastered it will “possess a sound ‘acqufintand4 
with the most important parts. of mathematical electricity. 
‘The absence of reference to experimental ‘methdds is, as 
stated, in the preface, intentional, and, of course, nd 
practical applications of electricity are referred to. But, ' 
_even if this system has been followed asa protest against ' 
„those who forget that the practice of toeday was the theory 
“of yesterday, we would suggest that a course of Lecturés 
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as the strength and duration of the stimulus (a suc 
cession of induction currents led through the nerve at ; 
distance from the part under observation) remains com 
stant, the perfect uniformity of the periodical deflectior 
indicates that the state of the nerve is unaltered 
and the effect of any’ other condition, as, e.g. Acid o 
alkaline reaction, change of temperature, &c., manifest: 
itself by augmenting or reducing the deflection. A: 
evidence that the deflection itself is a “vital” one, that 
is, one belonging to the living nerve as-such, it is showr 
that thë transient loss of function which follows the 
agtion of the vapour of ether is accompanied by ar 
equally transient disappearance of the. normal electrica 
reaction of the nerve, and again; that the presence o 
carbon dioxide in the saturated atmosphere in which the 
nerve is “placed for’ observation, even in the smallest 
quantity, augments in an equally remarkable „way the 
power ‘of the nerve to réspond to stimulation. 
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In the third lecture Dr. Waller sets forth further i in-*} waf than before by Dr. » Valler’s excellent forms bf bs 
eresting facts lating E the mode of action of carbonic experiment, his lucid description, and the adufirdbée oa 
micid gas, and compares it with the effects of repeated |, diagrams which make: those descriptions easyeto follow, | x ’ 
«itimulation, drawing certain inferences as to the agenty e J. B. s7 or 
of this body ir producing fatigue, which it would be out .., >œ 
feplace to criticise here. ee 
The fifth and sixth lectures are. devoted to’ the elucida- NOTES ‘OF A NA TURALIST AND R e 
ion of eertain changes in the electromotive properties of ANTIQUARY. : 
miving nerve, to which half a century ago du Bois- Reymond Memories of the Months being pages from the Nöte- a. 
mpplied the term electrotonus. Using*the methdd ofob- book of a Field Naturalist and Antiquary, to wit, Sir 
serving and recording the responses to periodical autp- Herbert Maxwell, Bart, M.P. ‘Crown 8ya Pp. xii 
nati¢ stimulations already referred*to, Dr. Waller de- + 300, (London: Edward Arnold, 1897.) e 
moonstrates du Bois’ extrapolar électrotonic currents in HE competitive exactions of business and social . 
Bagh a way as to enable the audience to judge of their T pleasure have their reaction. An increasing 
‘orrespondence with phenomena of the same kind ob- | number of people are turning with interest to the study e 
erved in “core model” (če. cylindrical conductors of | of natural history, and are willing to learn from those * 
vith the cores are metallic, the sheaths soaked with who can write about it. This is a hopeful sign to those 
<olutions’ of electrolytes), and finally proves, as before, | who believe that the social health and physical standard k 
«vith the aid of ether vapour, that although these pheno- | of the nation depend in large measure on affection for 
mena, resemble those of physical polarisation so closely, country life, and that it would be an evil thing should 
-hey are, notwithstanding, dependent on a vital activity | feld and flood cease to afford attractions for active 
«which the nerveéluses and recovers again when for a few | minds. As Sir Herbert Maxwell truly remarks, no head 
«minutes put to sleep by the anesthetic. In the last | is constructed to carry about an explanation of half the 
ecture Dr, Waller goes into the rather’ more recondite things noticed in the course of a single morning's walk ; 
phenomena of “polarisatjon increment and decrement.” | put if notes are made at the moment of what attracts the 
Klis modeof exposition of this subject is so original that eye, be it a landscape, a ruin, a battle-field, a flower, 
one begins*to fear that he ig about tæ demolish the inter- bird, or insect, recourse may be had at home to the 
retation of these phenomena which has been given by | information abundantly stored in books, and the sig- 
Bis distinguighed predecessors in this field of ipvestiga- nificance of what seemed commonplace oi ‘trivial 
«ion. Happily it is not so. When the time comes for | becomes evident at once. Without attempting to be- 
explaining, the instructed reader is gratified to find | come a specialist himself, every one has at command 
“that although phe terms employed are peculiar and | the accumulated fruits of the labours of specialists. 
anusual, there is nothing abnormal about the doctrine. Acting upon this conviction, it would appear that Sir 
‘Active tissue is zincative, resting tissue is zincable.” Herbert Maxwell has long ‘been ‘in the habit of making 
Consequently in a living, nerve through a certain bit wayside notes on a variety of subjects, and from time tó 
of which a battery current’ is flowing, the anode is | time has amplified and published them for the benefit of 
“nore zincable than the kathode; for the living sub- | others, 
stance of the nerve is at res® at the anode, awake at the ‘His method of resentas them to the reader is not 
Keathode. But what does zincable mean? It is a word very new, as will be perceived by those who are 
which Dr. Waller proposes to introduce into scientific acquainted with the Rev. Robert Willmott’s “Summer 
‘terminology because he cannot find an English equi- | Time in the Country, ” Mr. Oswald Crawfurd’s “Round 
valent for the German “leistungsfähig.” Regarding | the Calendar in Portugal,” Prof. Miall’s “Round the 
ih “Leisting” of a werve to be chiefly electrical, | year,” and other books of a similar natyre ; and it might, 
“Leistungsfahigkeit” is its “capability of being | perhaps, have been better to have arranged his mis; 
pet to electromotive action” (p. 83)—a. Property cellaneous and fragmentary notes under zoological, 
which he emphatically distinguishes from “excit- botanical, and antiquarian headings, instead of grouping 
<aBility,” rightly holding that this word ought only to them, as he has done, under the headings of the months 
be used to denote the facility with which a response to which more often than not they have no particular 
is evoked. relation. This plan would have been more convenient 
Dr. Wallers explanation of the increment and de- to’ specialists as affording them the opportunity of at ° 
‘crement is that the diminished excitability which is the once-finding all that relates to their own subject, instead 
well-known effect of the anode during the flow of a of having. to search for scattered notes through three e 
voltaic current along a nerve, is necessarily associated | imdred pages. ° * 
with what he calls increased’ zincabilty. Hence if the. _ No qpe, however, wo dips into ghis little volume will 
nerve passes from the electrotonic into the excited ‘state, begrudge the time bestowed upon it, for whether he be . * 
‘those parts which are most zincable are most susceptible ‘| "in search of particular information ona given subject or 
of excitatory change. The point which is thus enforced not, he will perforce linger upon many g page Wherein 
—that is, the association of incrêased capability with he will find both amusement ahd. ingtruction. 
diminished promptitude to reaction—is a fundamental '| . what. mere amusing, .for example, than the paar. 
one in the physiology of all excitable tissues. There | account (pp. 259-266),.of the attempts made to decipher 
ucan be no doubt that in relation to the phenomena now | the inscription -on the celebrated, Ruthwell Cross, FS 
in question, it has been brought out in a more striking variously interpreted—and by: experts, toos-as Runic 
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‘Oe “Norse, and Anglo- -Saxdh ; or his explanation” e 
184) of the reason for keeping cattle in herds. 

' >For instruction we mgy turn to such Ghapters as those 
on the “ Revival of a primitive fauna,” on, “West coast 
meteorology,” or on “Assisted vision,’ 
` pleagahtest reading is to be found in the pages which 


give the results of the, author’s out- of-door observation. ° 


Here, for’ example, is a note on the enmity betveen 
bets and, butterflies :— 


“All kinds of storfecrop .pessess peculiar attractions, 


for bges and butterflies owing to their abundant secre- 
tion of honey. One of the tall growing kinds, Sedum 
` spectabile, is by far the handsomest. It is the latest to 
flower, and its great, flat, rosy corymbs are irresistible to 
that splendid autumn butterfly, the Red Admiral. 

I have been watching a number of these robust insects 
busy on the large stonecrop—so busy as to allow me to 
use a lens on them. There were no less than sixteen 
Admirals at work on one group of Sfectadile stonecrop. 
The honey bees, however, interfered with them, and it 
was curious to:see how shrewdly a Red Admiral would 
sheer off at the approach of a bee of less than one-tenth 
of his own bulk. Now, how do butterflies learn’ to 
dread a bee? How do they know that bees are armed ? 
It can hardly be by experience, for no butterfly could 
survive the stab of a bees sting. It is part of the 
mystery enveloping the intelligence of animals not 
personally educated by their parents. . The phases 
of insect life—the egg abandoned by the parent, the 
stages of larva,’ pupa, and imago—seem ‘specially cal- 
culated to interfere with hereditary knowledge, and to 
prohibit the communication of instruction. ... This 
avoidance of bees by butterflies seems to be an instance 
of pure instinct.” 

On another page, in the course of some remarks on 
the choice of food by animals, the author alludes to 
the’ fact that some creatures will thrive’ upon plants 
which to others are poisonous, and instances the case of 
the Spurge Hawk Moth (Dec/iphila euphorbia), of which 
the caterpillar feeds exclusively on the Sea Spurge, 
although this plant secretes an acrid juice “so painfully 
poisonous that it is difficult to imagine a digestive 
apparatus competent to deal-with it.” He might have 
mentioned the still more curious case of the caterpillar 
of another moth, Dezopeia pulchella, which feeds on the 
° virulent poison contained in the seed of the Esere or 
“Ordeal Bean” of Old Calabar (Physostigma venenosum), 
and is unaffected by it (cf Dr. T. R. Fraser, Azz. nes 
Nat. Hist, May 1864). 

We should like ‘to know the authority for the state:e 
ment (p. 141) that in the lines from the “Midsummer 
‘Night’s Dream” (So doth the woodbine the sweet honey- 
suckle gently entwist), Woodbine means the Bittersweet 
er Deadly Nightshade. This interpretation appears.to 


© ` have the sanction of Dr. Prior in his “ Popular Names 


of British Plants,” but is opposed to the view of Canén 
Ellacombe, who has made a special study of theg‘. Plañt-', 
lore of Shakespeare. g e e. 
We have noted, other passages on which ctiticism : 
might be “offered did space ‘permit; bait enough has 
perhaps been said to indicate: the scope of the volume. 


While too,much in thegnature of a scrap-bdok to entitle” 


it to praise as a literary effort, it has ‘thé merit of being 
‘distinctly eMtertmining, and of conyeying in a light, 
pleasant sfyle a variety of, information on subjects of: 
more or less interest. fa ° 


NO, 1492, VOL, 57) 


Some of the | 


e, 
OUR BOOK SHELF} 


Notes on Micro-orggnisms Pathogenic” to Man. By 
Surgeon-Captain B. H. S. Leumann, Indian Medical 
Service. Pp. 96. (London: Longmans, Green, „and 
Co., 1897.) 


THIS compaet and Well-written little volume does, nýt 
make any pretengions to be a text-book in the ordinary 
sense of the word, and we should be sorry» if the 
“students and practitioners” for whom it is intended 
should in their turf? make any pretensions, to a knowledge 
of, the subject after its perusal. Indeed, students and 
practitioners “whoeha¥ no opportunity of working at 
the subject themselves» or time to read £ largér book,” 
had better remember the old adage, a little learning is a 
dangerous thing. Bacteriology, unfortunately, sufo 
at the present time from the idea that it is essentially a 
popular science—that it is a subject well within the 
comprehension and well within ths grasp of any one who 
chooses to hold'out his hand fgr it. Thus we t6o: 
frequently find it taken up by cal y unqualified ‘persons, 
and the-results of their: recondite researches serve to 
bring the whole domain of microbes into disrepute. 
We do not quarrel with ‘Surgeon-Captain Leumann’s 
little book, for it is clearly and concisely written, and 
makes every endeavour to be accurate and up to date® 
and of particular interest is the local colouring, if we 
may use such an expression, which characterises it im 
dealing. with the most recent work in India on’ plagu@ 
and cholera.: We have no desjre to depreciate these nates, 
but we'do regret that the author encourages the practice 
of reading about bacteria instead of working at them im 
a class of professional men who ought certainly to be 
able to do something more substantial thah talk about 
them. Bacteriology to be of any value must be studied 
in the laboratory ; and without a practical acquaintance 
with’ micro-organisms, the latest and most exhaustive 
manyal “made in Germany” will fail tò do more than. 
acquaint the reader with the superficial phraseology-ott 
the subject. y 


The Winter Meteorology of E; i and its iifluence ow 
Disease. By H. E. Leigh Canney, M.D. (Lond.), &c. 
Pp. 72. (London : Balli®&e, Tindall, and Cox, 1897.) 


TO people who, for health’s sake, pass the winter in Egypt. 

and to practitioners who wish to know the climatic con- 

ditions of the various health resorts of the country, this 
book will be an invaluable possession. The volume 
comprises ‘a paper read before the Royal Me¢teorologicad 
Society last December, and one read before the recent 
International Congress of Medicine at Moscow. The 
first of these papers contains the results of a series on 
meteorological observations made under precisely-com- 

parable conditions during three or four winters in Egypt. 
The stations at which observations were made were 
Cairo, Mena Honse, Helouaty Luxor, Assouan, Valley on 

the Tomb of the Kings, and the crest of the Libyan Hills. 
“As self-recording thermometers and hair-hygrometers 
were used at each station, valuable data were obtained op 
the diurnal variation of temperature and humidity. "Iw 
appears from the discussion of the observations ‘that the 
climate of Egypt is influenced by the Libyan or Western 
Desert, the Mediterranean, Sea, and the extent of culti 
vated land. 

The second part of the treatise provides the medica; 
$rofession with a valuable guide to the therapeutic 
influences of the clithates of different health stations ir 
Egypt. Practitioners who have, not: been able to višin 
the country will find this section most serviceable. 

Appended to the volume are several clear and instruc- 
tive diagrams showing, for the six months from Novembenñ 
4895 to April 1896, the temperature and relative humidity 
at various ehours of the day at Helouan, Mena Honse. 
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-uxor, and Asseuan ; the drying power of the air at the 
emperature of the air “and the drying power of the air 
«ut the temperature of the body. 


es Fours Electriques et leurs Applications. By Ad. 
Minet. Pp. 178. (Paris: Gauthier-Villars et Fils ; 
Masson et Cie.) `, ° 

SEL thermo-electric effects in which glectricity is the 

oe afent are regarded by the author as coming within 


a 


he scope of the title of this book, the grounds being 
hat all forms of apparatus for converting electrital 
nergy into heat, come under the generic head of fouas 
TeciPigues. The book thùs incfude$ not only descrip- 
ions of electric furnaces in wħich temperatures ap- 
xpaching four thousand degrees are reached, but also of 
Begple conductors and resistance coils raised a few de- 
trees above the temperature of the atmosphere’by the 
‘lectric current. The firgt part of the volume is devoted 
«0 af account of the heating effects of electricity ; it in- 
‘Ifdes, descriptions of the heat produced bya current 
«assing through a metallic resistance,’ the maximum 
memperatures of conductors, and electric heating gene- 
ally. The remaining three parts deal with the electric arc 
and arc-carbons of various forms, electric furnaces and 
Qeir applications, and carbide of calcium and acetylene. 
It will ‘thus be seen that portions of the book are not 
xactly pertinent to the title, nevertheless they assist the 
Be to a clear® understanding of electro-thermal 
1enomena. The section ©n electric furnaces is a con- 
isesaccougt of the various ferms of furnace devised for 
mifferent putposes. ~ - o i 
The'book belongs to the Encyclopédie scientifique des 
\ide-Mémoirg series ‘edited by M. Léauté, 


wibliography of X-Ray Literature and' Research (1896- 
1897); being a Ready Reference Index to the Literature 
on the Subject of Röntgen or X-Rays, Edited by 
Charles E. S. Phillips. With an Historical Retrospect, 
and a chapter of “ Practical Hints.”. Pp. xxxvii + 68. 
(London: The Electrician Printing and Publishing 
Co., Ltt.) cane 
‘WE Work before us gives, in a handy and succinct form, 
good deal of information respecting.the literature of 
«-rays. ' The subject proper @f the volume is prefaced 
ya brief historical retrospect. in which, however; the 
verage worker in physics will: find little but what is 
Bready known to him, and a short chapter of practical 
ints intended “to appeal ;more especially to physical 
mudents about to turn their attention to high vacua re- 
search.” The main and most valuable portion of the 
«ook is the bibliography, and this should certainly prove 
W utility to investigators in this branch of science.. The 
volume, so far as we have been able to test it, appears to 
«ave been compiled with great care, and certainly a 
mass of useful knowledge is here gathered together in 
form easy of reference. ` i 


Xie Meteoritenin. S ammlungen und ihre Literatur, nebst 
einem Versuch den Tauschwert der Meteoriten, zu 
bestimmen. Von Dr. E. A. Wiilfing. Pp. xlvi + 460. 
(Tübingen: Laupp, 1897.) __ : . 
'HE author has sought information relative to the 
meteorite collections, public and -privage, from those in 
marge of them, and has collated and indexed the results, 
« the form of an alphabetical list, giving for each pre- 
ved meteorite a statement of the date of fall or find, 
list. of the more important memoirs relating thereto, 
wid the weights preserved in the warious collections. 
he work has beén cafefully done, and will be very use- 
kl to collectors of the8e extra-terrestrial bodies. As 
gards the .pecuniary values to be assigned to the 
neteorites, we are afraid that the dealers will eschew all 
ach mathématical calculations as .are.suggested by the 
athor, apd will in each case get, as heretofore, what 
aey can. = 
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°* LETTERS TO THE EDITOR, ; 
(The Editor does npt hold himself responsible Sor opinion® este 
, pressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice ts taken of anonymous communications.) 


Rediscovery of the Tile-fish (‘ Lopholatilus j: 


I AM indebted to Dr.'John Murray for drawing my attentien 
to an error in thegaddress which I had the honour of delivering . 
before the Linnean Society on May 24. ® In referring to the dis- 
covery and subsequent remarkable disappearance of the,Tile- 
fish (Lopholatilus chameleonticeps), I stated that since the year 
in which the extraordinary mortality in this species had been 
observed (1882), ‘‘no specimen of the fish has ever been found.” 

I must take an early, opportunity of correcting this error, 
which I might have éasily avoided by reading more carefully the 
concluding paragraphs of Goode and Beane’s account of the 
Tile-fish’ in ‘f Oceanic Ichthyology,” p. 288, from which I may 
be allowed: to quote as follows: : 

‘t In the fall of 1892, Colonel Marshall McDonald, the Com- 
missioner of Fisheries, made another attempt to discover the 
fish, and was successful, obtaining it from the following stations 
[five stations are enumerated, on which eight specimens were 
caught]. The Tile-fish then is restored to the list of existing 
species of our North Atlantic coast, and it is probable that in 
time it may attain to its former abundance. The temperature- 
investigations made by Colonel McDonald have been carefully 
discussed by him, and he is convinced that the destruction of 
Lopholatilus was due entirely to climatic causes.” 

‘ What these climatic causes are wé learn from a report by 


‘| Prof. William Libbey, jun., published in the U.S. Fish. Com- 


mission Report for 1893 (Washington, 1895,-8vo), p. 325 they 
consist in a variation of the relations of the Gulf Stream to the 
Labrador current, affecting the temperature of a certain area 


‘inhabited by the fish. . A lowering of the temperature by the 


latter current is believed to have caused the sudden mortality, 

whilst a subsequent invasion of warm Gulf Stream water would 

allow the fish to gradually reoccupy the depopulated area. ' 
Kew Gardens, November 14. A, GUNTHER, 





. N l 
The Exploration of the Air by Means of Kites. 


THE highest kite ascent, described in NATURE of October 7, 
was in turn exceeded here by more than 1800 feet on October 15, 
when excellent meteorological traces (of which a- facsimile is 
enclosed) were brought down from a height of 11,086 feet above 
Blue Hill. The flight was effected with only four kites, and 
‘the ascent and descent occupied but four and a half hours. 
Excepting a more rapid decrease of temperature with increase 
of elevation, the results agree with those already stated for thé 
previous high flight. è : 

I now desire to call attention to the fact that the deductions 
from our automatic records obtained with kites seem to confirm, 
in general, the conclusions reached by Messrs. Welsh and 
Glaisher from their observations in free balloons many years ago 
in England. For example, we find also that the most rapid 
decrease of temperature with height occurs usually in the lower 
mile of air during the daytime, and, even with no visible clouds, 
that damp strata often exist in the dry air of thé upper regions. 
A’ discussion by Mr. Clayton of more than one hundred meteor- 
ological ‘records, ‘obtained with kites since 1894, is now in the \ 
press, and will form an appendix to Part i. vol. xlii. of the e 
Annals of the Astronomical Observatory of Harvard College. 

A. curious illustration of how identical methods sometimes 
may serve diametrically opposed investigations, is the applica- 
tion of thegdeep-sea sounding apparatus of Sir William Thomson 
{now LordeKelvin) to bring doz these aerial soundings. 

° A. LAWRENCE RoTcH. 

Blue Hill Meteorological Observatory, November 1. 

e 
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Lord Rayleigh’s Proof of Van’t Hoff's Osmotic 
Theorem. ® a 


In what follows i shall understand by ‘‘ Van }t Hoff’s Osmotic 
Theorem,” the statement, that if P, V be the osmotic pressure 
and volume of unit mass of a solu%, and ž, v the gas-pressure 
‘and volume ofethe same mass of the same substance supposed 
‘ gaseous at the same, temperature, then gv = PV. 
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As is well known, this theorem was originally prove? by | noting by ¢ the concentration of the selution at any moment, we 


Yamwi Hoff by employing a differential thermodynamical pro- 
cess, which led to the, result vd = VdP. Assuming Henry’s 


law in the former, = const., and Boyle’s law for both gas and 

* e s 
solution, z.e. pv = const., and PV = const., the above result 
follows at once. Substantially the same’ proof was given by 
Nernst in his * Theoretische Chemie.” 

Quite recently, however, a new and novel proof of the same 
theorem was published by Lord Rayleigh the columns of 
NATURE. eJn this proef Lord Rayleigh avoids the assumption 
of the equation PV = const., and herein lies a definite advance 
in tle subject. The proof is based on the validity of Boyle's 
law for the gas, and Henry’s law ; but as the solvent is assumed 
to ke involatile, it was objected by Lord Kelvin that the great 
majority of cases would thereby be excluded. So far as I can 
see, a small addition to Lord Rayleigh’s proof will suffice to 
free it from this objection. . i z 

Besides this, I think that Lord -Rayleigh’s proof may be 


. generalised so that even the assumption of Boyle's law for. the 


gas is not required, at all events formally. 

The primary assumption to be made is that for’ isothermal 
equilibrium the ratio of the concentrations of the substance in 
question, as gas and as solute, remains constant. Thisis usually 
known as the Distribution-Law, and cannot be regarded as a 
mere deduction from Boyle’s law, and a ‘certain form of state- 
ment of Henry’s law. , Recent research rather goes to show 
that it is a fundamental law of great generality. Accordingly 
I venture to employ Lord Rayleigh’s method of proof, as 
follows. f 

‘ad_ and éf are two pistons, e/ being impermeable, and ad 
permeable for the solvent alone. éc and ġ'c' are two fixed walls, 
of which 4‘c’ is impermeable and 4c permeable for the solute 


womens 


+ Impermeable 7 


' s. 
aco impinmeia lie 






Selvhon 


errr 


. 
. 

oa) 
s 
è 
: 


only. The piston gd is foy the present fixed, and encloses a , 
volume V of solvent between itself and éc. Suppose the cylinder , 
to have unit section, and denote height of upper piston above 
the fixed semi-permeable wall by x. The whole process is con- 
ducted at the constant temperature 7. Suppose now that be- 
tween ef and 6’c’ there is enclosed a quantity of the solutg as 
gas, of volume v, temperature’¢ gnd pressure 4, the amount 
being so chosen that%t is just sufficient to saturate the volume 
V of solvent at this temperature and pressure. It p denote 
density of the gas and suppose # = p?’ (p) to be the isoth&mal 
equation of state for the gas, where p is an undetermined func- 
tion. Take Æ$ unit of mass the mass of the anclosed gas. Allow 
the upper piston to sise reversibly to a height x, which is a yery 
greàt multiple of the initial height. The wak done in this 
process fs :— bd 

. eo . [p= 02) - 92) - 

‘ o, v “AL 

' Let 6’c’ be removed and the gas reversibly compressed, where- 
by it is reversibly absorbed, the small amount of irreversibility 
at the beginning becoming vanishingly small in the limit. De- 
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have during the downward stroke :— 
i peteV=t 


c 


£ = K (Disttibution-Law). . 
. ‘ p ` 

The work done on the system in this stroke, whereby the ga: 
is just completely absorbed, is given by :— . 


gue ° [ee = [o Wo g 


TaS (ge) -eler ae 


Ir. Pa | I . 
But vay’ Since by hypothesis =, and = are the concenyst™ 
tions of the substance in solution and as gas respectively, fc 
equilibrium at ¢ and g. Thus thẹ work done so far hy th: 
system is :— © 
° oe 
I I “ 
(rv) (2) 
where x is indefinitely great. 

Separate gas and solvent now, working both pistons so as t 
keep the concentrations constant, and thus afrive at the inity 
state, whereby in this portion of the process the system doe 
work gu — PV. 4 


_ Since the net work obtainable in a reversible isothermal cych 
is zero, we have finally :— i 


e a 
TESE 


Now the term in brackets is zero if p(z) has the form log 2 » 
any positive power of 2, so that it vanishes if @(z) has the for 
a log z + d+4,2+5,27+ &c. Hence it vanishes if ’(s). w 


the form © + b)+d,2+ 6,2" + &c., since the latter series is » 





hypothesis convergent. 
That, is to say, gv = 


e 
PV if the isothermal equation + 
state is— ae 


z= + by + yp + bgp? + &e. } T 


or p= apt bop? +byp3 tipt n 


This includes the equations*of Boyle and ‘Van der Waals; 
special cases. 

The equation v=PV is thus a formal consequence of tMi 
distribution-law and the expressibility of ø as an infinite pow 
series of p. However, when Boyle’s law does not hold, tF 
result loses much of its-significance, as it does not’ then lead 


} an equation of state for the solutiqn. So that thiselight extensie 
| of Lord Rayleigh’s result is not perhaps of much practical us 


: Holywood, Co. Down. ’ F. G. DONNAN. 





The Law of Divisibility. y 
WITH respect to Mr. Burgess’s letter in your issue of Nover 


„ber 4, perhaps the following gegeral rule for testing the divi: 


bility of a given number by another, which I found some da 
ago, may be of some interest. i 
Any number 
Z = an. 10% + aua LOM} +. + aI +i. tay. 10 + My 


is divisible by another number N when the sum 


v=a-atl » 
Slay-ap1 > 101 +... + a) (10% ~ NY 
»v=0 a o 


s 
can be divided by N without residue ; otherwise the residue 
this division is equal to the residueeof the division Z : N. 


Of course, from (10% — N)* the nearest multiple of N must 
subtracted. ` A 

Examples : (1) N = 7. Take a = 1; then r0 — N = 3,a 
Zisa muftiple of 7 when a + 3a, +24, — a3 — 38a — 2a5 + 
is Uivisiblė by 7. 





° eco 
s ` 7 . e . 
i . ae Ka . e 
NOVEMBER 18, 1897] >œ NATURE , l sa E be 
2)N=1i. q=110*-N-=-1; hence Z is a multiple | ig eee eos 7 e ° 
Py aan rae . i é ple | in gle beginning of 1890, at the commencement ofa 
at pence M ay + a, lg +a Eei is a multiple of a) pe voyage is ihe Pacific, that he was taken ill ap 
(3) N = 103. If we take a = 2, we get 10° — N = — 3, add z aE ey ee June 21, 189 zs 


+ will be a multiple’ of 103 when 


a 
(@ + 100,) ~ 3 (ag + 1003) + 9 (a, + 10a5) — 27 (ag + 1007) 
° + 81 (ag + 1049) = 37 (Ay) + Toa) + e.. | 
an be divided by 103 without residue. ° ' 3 
To take a numerical example, try if 298744898 is a multiple 
f 103, and determine the residue if it is not, e 
We get . E $ 


8-3 x 48t9 x 74-27 x 98 + 81 x 2 = — 1864; 19 x 103 
ə = 1957 3 therefore residue = 1957°- 1864 = 93, 
‘hich will be found correct by performing the division. 
Į have no doubt thé above rule’will be well known to mathe- 
iin. Seiler not being much acquainted with the theory of 
umbers, I cannot ‘at present tell where it may be found ;, the 
roof is very easy. "C. BÖRGEN. 


Wilhelmshaven, November 7. 
e 


See ., 
THE exåmples given by Dr. Börgen, in his interesting com- 

“unication, fall under suggestions (2) and (6) in my_ second 
tter, where if 8 = 7 the period + 1, 3, 2 may be used ; or if 
= 11 the period + 1 is available ;. or if 8 = 103 take 


3 ð = ð -a = 103 ~ 3 
WKving the rule— j 


Divide N into dual periods beginning from the units place ;. 


\ultiply each by (- a)®%- giving to 2 the successive values o, 1, 
K &c. ; the sum of thes positive and negative products 
wt ® . 
T may add,*this rule applies to § = 17% 101, 103, 107, 109, 
iking a= ~ (2, 1, 3, 7, 9), or to 8 = 19 if a = 5, but if ò = 83, 
must be divided into triple periods, æ being + 4. 
. 2 ‘Henry T. BURGESS. 
Tarporley, West Norwood, November 11. 





HON, RALPH ABERCROMBY. 


gJ ALPH ABERCROMBY was born in 1842, and was 

*, the youngest soh of the third Lord Abercromby. 
iis mother was a daughter of Lord Medwyn, a Lord of 

sona in Edinburgh. Severalofhis immediate relatives 
ad been eminently distinguished. His great-grand- 
ther, Sir Ralph Abercromby, who died in 1801, in the 
soment of victory, dt the Battle of Alexandria, had 
ved his country with brilliant distinction,-in the West 
mdies (Trinidad) and at thé Helder. i 

As soon-as'the' news of Sir Ralph’s death reached 
ngland, and in commemoration of his services, a barony 
as conferred upon his widow, with remainder to his 
wns. a» e-a 4 

Of these sons the second became Sir John. He was 
ithe service of the East India Company, and took the 
iland of Mauritius in 1810: Another was Speaker of 
ne House of Commons in 1835, and was created Lord 
wihfermlines ` -> ' 

Ralph was never robust, even as a boy, He went to 
“arrow, and soon was_obliged, owing to delicacy, to leave 
we school. He had, however,’ shown signs of great 

somise by taking a double remove after his first term. 

In June 1860 he was gazetted to the 6oth Rifles, and 
«ur years later obtained his lieutenancy and joined the 

ourth Battalion at Quebec. : 

The War of Secession was then at ifs height. Aber- 
somby obtained leave and visited the scene of action. 
4e took with him letters to General Grant, and was’ well 
sceived, but he did not happen to be present at any of 
ne great battles: e 

At the beginning of 1866 he entered the Staff College, 
aving passed in without “cramming,” but his health 

on broke down there. Two visits to Kreuznach pro- 
weed no benefit, and in 1869, to his great regret, he felt 
Kmself obliged to give up his commission. 

In later years he twice was sent on a voyage round 
ae world, in hopes of restoration to health; and it yas 
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Abercromby had, from a very early period, paid much 
attention to observational meteorology. In his * Seas 
and Skies in many Latitudes,” observations are recorded, 
which he must have- made during his military service jn 
Canada. His name will live longest in connection with 
the new classification of clouds which he, in conjunction 
with Prof. Hildebrandsson, of Upsala, proppsed, and 
which was adopted by a majority of votes af the Inter- 
oe Meteorological Conference of Paris in September 
1896, a ` : . 

His published books were: “ Principles of Forecasting 
by .means of: Weather Charts,” 1885,. published by 
authority’ of the Meteorological Council ; “Weather, a 
Popular Exposition of the Nature of Weather Changes,” 
1887 (International Scientific Series); “Seas and Skies 
in many Latitudes,” 1888. In addition he brought out 
many papers which appeared in various journals and 
periodicals, such as the Proceedings of the Royal. Society, 
the Journals of the Royal and of the Scottish. Meteoro- 
logical Societies, as well as in NATURE, Good Words, &c. 

Fifteen papers are down to hig name between 1873 


-and 1884 in the Royal Society Catalogue of Scientific 


Literature. 

From his sick bed in Sydney he showed his great 
interest in the advancement of the science by making 
grants of money%for the production of essays on meteoro- 
logical subjects. Three of these have been published : 
“On Moving Anticyclones in the Southern Hemisphere,” 


“On Southerly Bursters,” and ‘‘On Types of Australian 


Weather.” 
Abercromby retained to the very last the power of 
making and keeping friends. This was in great measure 


| due to his loyal and.affectionate nature, which. neither 


distance nor illness could impair. Those who were with 
him during his last suffering months bear witness to the, 
patience and gentleness, which were as conspicuous 
under the trials of severe pain as they had been when 
he was in full possession of his faculties. 

His lot was indeed a hard one. He had first to bear 
the heavy disappointment of enforced resignation of a 
profession which he loved, and in which his -prospects 
seemed so brilliant, and then he had to sustain the strain 
of more than twenty years of impaired and gradually 
failing -health. f . 

He leaves behind. him the memory of a warm un- 
selfish friend, cut off in a distant land, tar from his kith 
and kin. . RR. H. Scott. 


—+. 


REV. SAMUEL HAUGHTON, M.D. 


“THE announcement of the death of Dr. Haughton has 
been received with the deepest regret in various 
scientific circles, and by his numerous personal friends 





| and acquaintance.attracted to him by his sturdy honesty, 
He was born e 


unselfishness, and geniality of disposition. 
in Carlow in 1821. After a distinguished undergraduate ` 
caiger in Trinity College, Dublin, he was elected Fellow 
thereof in 1844. He held the Professorship of Geology 
from 185@ to 1881, in which -latter yeàr he was go-opted 
Sengor Fallow of the College. He was admitted F.R.S. 
in 1858.- The Universities of Oxford, Cambridge, and 
Ediriburgh signified their appreciation of hgs merits by 
conferring on him the honorary degrees of D.C.L. and 
LE.D., respectively. Having taken the degree of M.D. 
in his own University in 1862, he wes made Registrar of 
the Medical School there, and applied himself with his 
usual. energy and activity to the reorganssation of that 
School ; thereby raiSing it togits present coradition of 
high efficiengy. He was elected a Governor of Sir 
Patrick Dun’s Hospital, which is connected with the 


ety 


«ee 
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7 i oe ‘and there made his presence as benefitially NOTES., bed 

wi &lt i in the*management of the’ institution as it was in | - i d o 
that of the School. We may take thts opportunity of AT a meeting of the general committee of the Britis! 
. e. noting that, as the result of his experience in such work, Association recently held, Sir W. Crookes, F.R.S., was electec 
= he wrote may papers on medical subjects in, various President for 1898. It.was decided that the inteting in 1 Bristot 

e publidations, and that the honorary degree of M.D. was | shall open on September 7, 1898. é 

conferred upon him by the University of Bologna. He T 
HE Executive Lommittee of the International Congress: o 
š represented the University of Dublin on the General Zoology, which, as has already been announced, will bè held a 
. Medical Council, from 1878 to 1896, and took a prominent 8y; AINAS MICROY BEC 
and useful part in the proceedings of ghat body. Dr. Cambridge i in Augus next, has recently been appointed, and i: 
Haughton gisplayed*remarkable versatility of intellect.. | composed as follows:—President, Sir John Lubbock ; Vite 
The record of his scientific work is to be ' found Pfesidents, the Vice-Ghaneellor of the University of Cambyidge 
principally “in his numerous papers in the pub-| Dr. W. T. Blanford, Sir,W. H. Flower, the*Presidtnt of th: 
lications of various scientific societies, and in Linnean Society, Prof. Ray Lankester, Prof. A. Newton, Dr 
s ae pened we may menee, Ada, P. L. Sclater, the President of the Entomological Society, ” 
a ys e y n c Y> illi . it : 

the Geological Society of London (of which he was a William Turner, and Lord’ Walsingham; Treasurers, Prof, S 


Fellow) and that of Ireland, the Royal Dublin Society, 
the Cambridge and Dublin Mathematical Journal, 
NATURE, the Philosophical Magazine, the Natural 
History Review, the American Journal of Science, the 
British Association, &c. Among the great variety of 
subjects treated we may mention his discussion and 
calculation of the tides in the Arctic seas from the 
observations of voyagers, and also of the tides round 
the coast of Ireland, founded upon observations made 
under the direction of the Royal Irish Academy. He 
paid much attention to the granites of Ireland. A 
favourite subject with him was animal mechanics. It 
might have been better for his future name, though per- 
haps not for science in general, if he had bestowed his 
powers more on the production of ¢vea¢ises on fewer sub- 
jects. His work on the “ Principles of Animal Mechanics” 
(London, 1873) makes us feel this. That book was the 
outcome of observations, experiments, and calculation 
extending over several years. It includes results pub- 
lished in various papers on different parts of the subject, 
i contributed to the Royal Society and the Royal Irish 
Academy, and in lectures delivered by him before the 
Royal Institution in London. The important “ Principle 
of Least Action” is brought frequently into view in his 
discussion of various details of the vertebrate muscular 
economy. A complaint, which, however, is unavoidable 
in this case,.has been brought against this book ; viz. 
that many anatomists would not be able to follow the 
‘mathematics, and many mathematicians would not have 
sufficient command of the anatomical points, there pre- 
gented. “His “ Lectures on Physical Geography,” 1880, 
e printed in the Qublin University Press Series, are marked 
by his usual power and originality. We shall only allude 
to his “ Manual of Geology,” and to the numerous books 
on elementary science written by him and Prof. Galbraith 
in conjunction, some .of which have had a large circula- 
tion. Trinity College, Dublin, will long mourn the 
vacancy left by him as a gifted son, an able administrator, 
and an active participator in her work of teaching. The 
° Royal Irish Academy will feel his loss to a very special 
degree. He joined that body in 1845, and contributed 
eto it most of his principal scientific papers. The 
Paid Academy presented to him its Cunningham Medal, in 
r 1848, for his “Memoir on the Equikbrium and Motion 
of Solid and Fluid, Bodies. ”» le was for many years a 
most valued member of its Council, and was Pr@sjdent of 
it from 1886 to 1891. We must not forget t@ meneign 
that he was for just twenty years the efficient Secretary 
of the Royal Zoological Society of [reland with its 
Zoological Gardeng, at a time when the finances of the 
Society were in a less satisfactory conditios than at pre- 
sent, antl it is ackn8wledged that, on more than one 
S occasion, he was the means of saving thé Society from 
_ shipwreck*by fis energy and resouyce. It is very rarely 
e indeed tlfat we meet withe man of so remarkable an indi- 
> viduality, and endowed with such varied powers of working 
in both practical and scientific lines of usefulness. C. 
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J. Hickson and Dr. Sclater; Secrętdries, Prof. F. Jeffrey Bel 
Mr. G. C. Bourne, and Mr. A. Sedgwick ; Ordinary Members 
Dr. Gadow, Mr. F. D. Godman,, Lieut.eColonel Godwin-Austen 
Sir G. F. Hampson, Dr. S. F. Harmer, Prof. Howes; the Hor 
W. Rothschild, Mr. H. Saunders, Prof. Seeley, Dr. D. Sharp 
Mr. A, E. Shipley, Prof. C. Stewart, ahd Dr. H. Woodwardi 
The official address of the Congress is, by the courtesy of th 
Zoological Society, 3 Hanover Squ are, London, W. 


THE interesting ceremony took place, on Monday afternoo 
last, at the Michael Faraday Board School, Faraday Stree 
"Walworth, of unveiling a bust of Michael Faraday. The buss 
which is of white marble, was presented to the school by th 
managers of the Royal Institution of Great Britain, and is 
copy of the original bust executed by Matthew Noble. It stand 
upon a pedestal of Aberdeen granite four feet in height, an 
has been placed in the boys’ hall of the school. On the wa 
immediately behind the bust a large brass tablet has bee 
affixed, bearing the following insctiption :—@ Michael Faraday 
natural philosopher, D.C.L., F.R.S., born at -Newingtor 
Surrey, September 22, 1791. He was a patient student, a 
eloquent expounder, and a brilliant illustrator of the laws s 
nature. ‘Fullerian Professor of Chemistry in the Royal Tastttr 
tion of Great Britain, 1833 to 1867. Faraday’s noblest mon» 
ment is his ‘Experimental Researches in Electricity an 
Magnetism’ from 1831 to 1851. He died at Hampton Cou 
Green, August 25, 1867, and was interred in Highga" 
Cemetery.” Sir J. Crichton Browne,’ F.R.S., unveiled tł 
bust, and expressed his pleasure at being permitted to unve 
this statue of a great-man who had spent a long ]jfe in unveilin 
the hidden’ mysteries of nature. He hoped the sight of th 


ı bust would be an inspiration to the children, and that the 


would learn who Faraday was and what he did. , He suggeste 
that one day every year should. be set apart in the school : 
memory of Faraday, when some part o: his work should l 


explained. i š 


PROF. OLIVER Lopce will deliver the first of a course of s 
Christmas lectures (specially adapted to young people} on ‘* TY 
Principles of the Electric Telegraph,” at the Royal, Institutic 
on December 28. The remaining lectures will be given « 
December 30, 1897, and January I, 4, 6, 8, 1898. 


THE Jubilee’ Medal has ‘been presented to Sir Robert Ba) 
the President of the Royal Astronomical Society. 


THE Copenhagen correspondent of the 7¥mes states that a 
expedition to the Pamir regions will be fitted out next yea 
Its object will be to make geographjcal and éthnographical e 
plorations: in the northern part of the Wakhan valley. Th 
expedition will be under the leadership of Lieut. Olufse 
i, and will include.two scientific experts, Its cost will be part 
* borne by tke Danish Government out of the Carlsberg fun 
ang the explorers expect to be absent for two. years. 
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Science annoifices that the Austrian steamship o/a has again | aj%p@arance of Native Races in general, and of F. ijians in ‘par , 


gone to the Red Sea for scientific explorations, and will this 
year cover the ground between Dschedda and Aden. Dr. Franz 


ticular,” by H. H; Thiele; ‘‘ The Colour of Flowers, amd {fs 
Influence on Bee Life,” by Albert Gale ; “ Notes on thé Wax 


Steindachner, {hg ichthyologist, has charge of the zoological | of Cer opfastes rubens,? and “On the Colguring Matter of 


work, and observations will also be made in physical oceano- 
graphy. i vi row 


` Tue «neeting of the American Psychological Association will: 


be held this year at Cornell University, Ithaca, ynder the 
presidency of. Prof. Baldwin, the sessions beginning on 


December 28. . or e 
e 


id 
ACCORDING "to the Allahabad Pioneer Mail, the Ceylon 


Survey Department is about to start on a cadastral survey of | y 


siaip Crown lands and lands of doubtful ownership in the island, 
on a scale of ten inches to the mile, and a topographical survey 
on a scale of one inch toethe mile. It is estimated that the 
cgdastral survey will occupy the ordinary staff for about twenty- 
five years, -The triangflation and topographical survey, which 
will embrace the whole island, will, it is expected, be completed 
in five or six years. It is stated that at the present time there 
is no trustworthy map of Geylon in existence ; that there is no 
contour map of the island of any description, and that the present 
so-called map is a compilation from’ Colonel Fraser’s map (now 
nearly 100 years old), and contains errors so numerous and gross 

“as to make it useles8&. Hence the new surveys to which re- 

terence is made., . 


ei : 
Tue Indfan Section of the Pasteur Pnternational Memorial 


Eris cocci encalypti,” by E. H. Gumey. A long lise of ex- 


‘cursions has been ‘prepared, and at a recent meeting of the 


Council it was unanimously decided that scientific societies in 
other colonies should be invited to send non-resident delegatcs 
to the Sydney gsegsion; and that members of the British, 
American and foreign associations, noft-resident át Australasia, 
who attend, should be admitted free. : e 


THE following science lectures will be delivered at the 
mperial Institute on the dates mentioned :—On November 19, 
“Three Years in the Arctic,” by Mr. F. G. Jackson; on 
November 22, ‘‘ Electric Balloon Signalling applied to Scientific 
Exploration in Arctic and Antarctic Expeditions,” by Mr. Eric 
Bruce; on November 29, “ The Wild Kafirs of the Hindu Kush,” 
by Sir'G. S. Robertson; on December 6, “The Mineral Re- 
sources of British Columbia and the Yukon,” by Mr. A. J. 
McMillan; on December 13, ‘‘ Canada’s Metals,” by Prof. W. 
C. Roberts-Austen ; on December 20, ‘* The Petroleum Sources 
of-the British Empire,” by Mr. Boverton Redwood. 


.. THe International Congress on the Protection of Birds, 
opened at Aix-en-Provence on November 9, and arranged by” 
the Ligue Ornithophile Française, of which M. Louis-Adrien 
Levat isthe president, was concluded on Saturday last. The 
protection of insectivorous’ birds useful to agriculture was the 


Fund has just forwarded a further contribution to the above of | chief matter discussed, and it was decided to forward to the 
172, 3. 6d., beinging the total amount subscribed in.India up | Governments of Europe, through the French Minister of 
mo the handsome sum of 460/,. In a letter to Prof. Percy | Foreign Affairs, the resolutions which were formulated. Public 


Frankland, F.R.S., Surgeon Major-General Cleghorn mentions 
what “the original subscription list contains the names of a 
wgoodly number of'natives who have subscribed small sums.” 


We are glad to notice that Surgeon-Major A. M. Davis is to 

attached to the office of the Principal Medical Officer in 
Yidia, as a tentative measure, for one year, for the purpose of 
‘arrying out bacteriological and sanitary investigations. We 
rope the office of bacteriologis® and sanitary investigator will 
toon’be-a permanent one, It is also stated that the Madras 
Zovernment has applied to the supreme Government for the ap- 


educational bodies are also to be approached in order to obtain, 
if possible, the serious consideration of this important subject 
by schoolmasters and Government school inspectors. Numerous 
French and Italian agricultural, horticultural, and sporting 
societies were represented at the Congress, and delegates from 
the Selborne Society and the Society for the Protection of 
Birds were also present. 


THE late Mi. W. Bolitho of Penzance, for thirty-five years 
treasurer of the Royal Geological Society of Cornwall, bequeathed 
5007. 'to the trustees of that Society, the yearly income accruing 


“ointment of a bacteriologist, and has received a sympathetic | from which was to be applied to the purchase of a‘ gold, medal, 


answer, the suggestion of the Government of India being that 


he present Professor of Hygjene at the Medical College should | such member of the said Society, whether O&linary, Honorary, 


de,appointed Professor of Bacteriology. 


FURTHER particulars of the arrangements for the forthcoming 
waeeting of the Australasian Association have reached us. Sir 
‘ames Hector, the president of the geographical section, has 
announced as the probable subject of his presidential address— 
‘Submarine Geography,” arfi that the title of his popular 
secture will be “ Antarctica and the Islarids of the Far South.” 


A lecturé to working men will be given by Prof. Threlfall and i 


alr, J. A. Pollock, who will speak on ‘‘Electiic Signalling 
«vithout Wires.” The following papers, in addition to those 
ready noted in NATURE, have been promised :—‘* On the 
Aagnetic Force, at Right Angles to the Axis in the Interior of 
solenoids,” by C. Coleridge Farr; “ The Work of High Level 


‘fto be called the William Bolitho Medal, to be awarded to 


or Associate, whose attainments, labours, and discoveries in 
Geological or Mineralogical Sciénce shall, in the opinion of the 
President and Council of the said Society, best deserve re- 
cognition.” The first award of this medal was made in 

ovember, 1896, to Prof. Robert Etheridge, in recognition of 
“his age, his great attainments, and his life-long labours for 
the benefit ‘of science.” The second award was made on the 
gth inst. to Mr. Howard Fox, of Falmouth, in recognition of 
his various discoveries in the field geology of Cornwall, and® 
of his having brought to light the radiolarian beds of the south- 
west of England. "i e i 


e A 
THE 2%ctrical World (New York) states that the®Nationat 
‘MufSeum at Washington has j@st been enriched by a very valu- 





Stations in Australasia, with special- reference to Mount | able and interesting collection, comprising the private papers of 


Xosciusko and Mount Wellington,” by Clement, L. Wragge ;' 


the late Mr. Cyru$ W. Field relating to the laying of the first 


“Milk Analysis in its relation to the Butter and Cheese In- | Atlantic cable, cable despatches first sert, objects with which 
ustries,” by H. W. Potts ; ‘Suggestions for a New Classifica- | Mr. Field worked ont the idea of laymg the cable, and many 


don of the Eucalyptus,” by Prof: Ralph Tate; “On the Occur- 
ence of Eucalyplus pulveriuleata in Victoria,” by A. W. 


other things of interest pertaining to the project. The cor- 
respondence and autograph copies of telegrdms Sent by Mr. 


Lowitt; ‘*Notes on the Flora of the Mallee Districts of | Field to the President of the United States and oth€r eminent 
Victoria,” by St. Elroy D'Alton ; “On the Growgh ‘of Galls | persons are imscluded. The globe, which was constructed in 
nd’ Gall Insects,” by W., W. Froggatt; “N otes on the Dis- | London, and on which Mr. Field traced the course of the cable 
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to be laid froth Newfoundland to Ireland, forms an attraetisve 
owjecy, of the? “collection. Iri is about 18 inches in diameter, ona 
stand, with a magnetic compass underneath, and shows many 
‘signs of hard usage. The journal kept by Mr. Field and notes 
of deep-sea soundings set down by him and officers of the 
Grea? Eastern, which laid the cable, are part of the collection. 
Mr. Field’s private library, with all the literature relating to the 
wogk of laying the cable, forms another part. There are also 
copies of. medals presented to Mr. Field by Congress’ and the 
French Govweynrhent, emgrossed resolutions passed by public 


Dodiey in the United States and in Europe, a cane from the | 


wood of the Great Eastern, &c., as well as cases containing 
sections of the first Atlantic cable. 


Tire’ Paris correspondent of the Times gives particulars of | 


the trial trip at Mantes of the electric locomotive devised 
by M. Heilmann. The train, which was composed of 


twelve carriages and a luggage van, and carried 250 persons, | 


aveighed about 150 tons. The object of the trip was not to 
make a trial of speed, and the train journeyed at the rate of 


only eighteen miles an hour ; the experiment seems, however, | 


to have been considered a great success, and testimony is borne 
to the ease and regularity of the movement of the train. 
Great things are hoped from this invention, no less than the 
conveying of a train weighing 300 tons at the speed of sixty-two 
miles an hour being looked forward to. The Heilmann engine 
draws a closed tender containing a steam engine of the Pilon 
pattern, which works the dynamos producing electricity. The 
motive power is transmitted directly to the eight wheels, which 
aré only one metre five centimetres in diameter. The consump- 
tion of coal by the engine is less than that of an ordinary engine, 
so that the locomotive can go greater distances with fewer and 
shorter stops for replenishing coal and water. It will, of course, 
lightup the carriages by electricity, and it is thought that the 
electric will supersede the air brake. P 


,. A LECTURE on “ Microscopic Observations on Deterioration 
hy Fatigue in Steel Rails,” was given on’ Monday, the 8th inst., 
before the Sheffield Society of Engineers’ and Metallurgists, by 
Mr. Thomas Andrews, and is reported in the Sheffield Daily 
‘Telegraph, from which we give a condensed report as follows :— 

The earlier part of the lecture was occupied with the icon- 
sideration of the external stress and disintegrating forces imposed 
ow rails, and a large number of illustrations of the state of the 
wearing faces of rails which had endured the stress’ of wear for 
known periods and under known conditions of main line service 
were given. The gradual dévelopment of lines of transverse 
weakness, indicating the danger from minute cracks, and showing 
the influences of internal micro flaws in assisting the loss of 
strength due to vibratory stress were then traced. The effects 
also of varied chemical compositions on the physical properties 
and strength of steel rails were also considered, and illustrated 
by numerous micro-sections and micrographs. The lecturer 


e referred to his recent researches on another serious cause of the | 


loss of strength in rails arising from occasional segregation of 
the chemical constituents and impurities in steel rails, gnd 
offered suggestions foy the preventien of this evil. He further 
referred o the light thrown on this question by rec@nt micro- 
scopic researches on the structwwe of gold and oth€r metallic 
alloys. The effects of the secondary crystallisation of iron 


recently obserfed by the lecturer were also illustrated. Reason- | 


ing from the results of his research on the microscopic structure, 
chemical composition, ad physical structure of fails of satisfac- 
tory long life, Mr. Andrews indicated the conclusions he had 
afrived at ag to the specification for modern rails best calculated 
to ensure “durability and safety for main line services. The 
lecturer mentioned that he waststill pursuing addigonal chemical, 
physical, and microscopical researches on the important question 
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on the loss of strength in steel rails by reasoneof use, and ex- 
pressed the hope that valuable result? in the interests of the 
public safety would result. 


AT a meeting of the Nottingham Naturalists’ Society on 
November 9, the newlyelected president, the Rev. A. Thori- 
ley, delivered a l thoughtful address on ‘* The Work of a Natural 
History Society.” eIn the opinion of the president, the func- 
tions of a Society such as theirs should embrace at least the fol- 
lowiag objects : instifiction, stimulation, field-work, and pro- 
tegtion, The speaker, in the course of his remarks, regretted 
that the study of entomol8gy has up to the present beengto a 
large extent neglected in the county of Nottingham, btt stated 
there were signs of improvement in this direction, as during the 
past year their Coleoptera list had been largely augmentedgy'™ 
the labours of several members of their Society. x 


THE so-called “ fruit cure,” although not much heard qf in 
this country, is well recognised at varioys places on the conti- 
nent, where so-called’ grape-cure stations have beer "established, 
In a recent number of Modern Medicine and Bacteriologicat 
Review there is an interesting article on the subject, in which the 
historical side of the question is dealt with. Thus we are told™ 
that many medical authorities in the tenth céntury become ew 
thusiastic in their writings over the remarkable curative virtues 
of grapes, whilst a certain Van Swieten, of a more modern date, 
is said to have “recommended in special cases the eating ¢’ 
twenty pounds of strawberries a day.” .The same gentleman,als 
reports a case of phthisis healed by strawberries, and cites case: 
in which maniacs have regained their reason by the exclusive ust 
of cherries'as food! These instances rather Savour of the 
miraculous ; but there is no doubt that the so-called grape-cure, 
for indigestion and other evils, is carried on in many places or 
the continent, and that people betake themselves to Meran, 
Vevey, Bingen, or to Italy and the South of Prance with the in 
tention of devoting six weeks to the cure, during which time the: 
are expected to have gradually accomplished the feat of ‘com 
suming from three to eight pounds of grapes daily as the 
may be. Grapes are said to exercise a salutary action on te 
nervous system and to favour the formation of fat, that is to say 
when fruit of good quality is employed ; if the grapes are ne 
sufficiently ripe, and are watery and sour, the patient may los 
rather than gain in weight. Dr. Kellogg, Director of thw 
Sanitarium Hospital and Laboratory of Hygiene at Batt! 
Creek, Mich., is of opinion that the valuable results obtaine- 
by a fruit diet in cases of bilioysness which he, has observe 
are due to the fact that noxious germs habitually present in th 
alimentary canal do not thrive in fruit juices. , 


THE Board of Trade report for 1897 on the sight tests used i 
the mercantile marine shows that of the fifty-six candidates wh» 
failed ‘in colour vision in 1896 twelve were examined on appea’ 
of whom five passed and seven were rejected. The number « 
officers already in possession of certificates who, on coming ue 
for examination in 1896, failed to pass the sight tests, we 
twelve—one master, five mates, and two second mates failing ja 
colour vision, and one mate and three second mates failing i» 
form vision., Two of the mates who failed in colour vision ay 
pealed and passed, *and one of the second mates who failed j» 
form vision passed on re-examination. The percentage » 
failures to pass the colour tests was 1°02, a percentage almo 
exactly the same as that obtained in former years, before tk 
introduction of the wool test. The most extraordinary point i 
the report is the great number of normal sighted persons wh 
were rejected as colour blind; no less than 41°6 per cent. « 
those who appealed passed. This state of things, says th 
British Medical Fournal, we may expect to continue unt 


|° properly qyalified medical men are employed as examiners, am 


a trastworthy test is used. i nis 
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THE Konigsherg and Memel district of East Prussia is known 
to be a district in which®ophthalmia ` is prevalent. ‘According 
to the British Medical Fournal a careful examination of the 
eyes, of all children in schools at Königsberg has just been 
carried out by twenty-seven doctors, the result showing that 32 
per cent. of the children are suffering ftom ophghalmia, and of 
these more than a third from: ‘granular lids. , 


From the U.S. Monthly Weather Review for, August we learn 
that the Postal Telegraph Cable Company is co-oper&ting with 
the United States Time and Weather Service Company of New 
Yog in establishing throughout the@ity a number of ‘handsdme 
clocks Which shall exhibit standard time, not only by the face of 
the clock, but by the dropping of a time-ball at noon. Under 

“eg dials are panels, which are filled up partly by special 
advertisements, and partly. by the latest Weather Bureau reports 
and forécasts, which are thus made known two or three hours 
bef re they appear in the afternoon papers. The stands-contain, 
in additivm.a baromet@r and thermometer. The clocks have 
also been erected in many western cities, and the arrangement‘is 
somewhat similar to the so-called Urania Columns in Berlin, 
‘where they are said to be very popular. 


THE Indian Daily News for October 23 contains a preliminary, 


note on the Calcutta earthquake of Juné 12, -by Prof.. F. Omori, 
who has’ been makigg investigations on behalf of the Japanese 
__,government. One. peculiagity, of the earthquake is that, not- 
withstandin ing its vast'area of disturbance, the motion on the sur- 
face was nèt extremely violent. The evariation of the inten- 
sity of the shock along lines across the seismic area was 
very gradual, gnd from this Prof. Omori infers that the depth of 
the seismic focus was not less than twenty miles. The shock 
appears to have been strongest at Shillong, Cheerapoonjee, and 
the neighbouring district. At Shillong the acceleration was calcu- 
lated from overtutned bodies to be about 8 feet per sec. per sec. ; 
and this, if the period of vibration were one second, would imply 
a range gf motion (or double amplitude) ofabout 5 inches. Prof. 
Qumori believes that the origin of the earthquake was a sudden 
splitting asunder of the strata at a great depth, caused by an in- 
jection of steam or gas into cracks in thé earth’s crust. The 
seismic focus was situated in @h east and west direction under 
the Garo and Khasi Hills, and to the west or north-west of the 
‘centre of the great Cachar earthquake of 1869. 


A NEw form of electric’ seismoscope is described by Dr. G. 
Agamennone in the last Bollettino of the Italian Seismological 
Society, the'thief merits clatmed for it by its inventor being its 
com paratively slight cost (about thirty francs) and its great sen- 
sitiveness. In most seismoscopes the movement of a pendulum 
is magnified by a long pointer, whose tip just passes through a 
hole in a metal plate, contact with which completes an electric 
circuit and- starts a clock previously set at twelve. . In the new 
instrument the metal plate $ not, as usual, fixed, but is con- 
nected with a second inverted pendulum, the bob of which is 
near the’ top of, its supporting rod, while that of ‘the first is near 
the base. 


We have received from the-Imperial Observatory of Con- 
stantinople the monthly bulletins for Janwary and February of 
the present year. They contain a brief meteorological summary, 
and continue, though apparently in less -detail, the valuable 
lists of earthquakes issued for the years 1895 and 1896 by Dy 
Agamennone, Both parts are the w@rk of the Director, M. 
Salik Zéky. : 


iad a 
AN automatic controller, intended for checking the issue of | 


ae 


in Londoh. -The machine, which is of Belgian ʻorigin, -is 
so arranged that each ticket is printed as issyed. By two 


tickets in a railway booking-office, has been recently: exhibited | 


mévements the clerk prints on the ticket the name gf the ` 
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‘Isguing office, the destination of the passenger, thescléss, number, 
month, day, and hour of issue, and the serial namber of the 
ticket. At the same time a record af the issue is printe? onsa 
slip of paper, which is inaccessible to the issuing clerk, ‘and 
` serves for making up the books at the end ofethe day, or other 


convenient opportunity. The names of the stations are arranged . 


round the edge of a dis¢ forming part of the machine, and in 
issuing a ticket, the clerk sets the name of the station required 
opposite a fixed mark. A downward movement of a stall 
handle, of whi@h*there are a number corresponding to the 
different classes, causes an electric motor to do? the necessary 
printing and eject the printed ticket from the machine? It is 
stated that each machine can be made to suit any number of 
stations upto 100. Where a larger number have to be dealt 


with, extra machines would be employed. ‘A practical trial of © 


the instrument, is, we understand, to be made on the Northern 
Railway of France in connection with the suburban service. 

Where large numbers of stations have to be dealt with, the 
inventor proposes to modify the arrangement of his machine by 
fitting it with keys like a typewriter, the depression of any one 
of which will cause the printing of a ticket for the corresponding 
station. In this way a possible loss of time in selecting the 
proper station from the rim of the disc previously referred to 
will be avoided. The machine, as made for twenty stations, 
is about § feet 8 inches high, and has a base 18 inches square. 


THE U.S. Pilot Chart of the North Pacific Ocean for the 
present month contains, | among other useful information, a 
description of the storm-warning signals employed by the various 
maritime nations. In looking over this list one is struck by the 
great success of the system of drum and cone signals introduced 
in this country in the year 1861 by Admiral FitzRoy, the first 
chief of the Meteorological Office, as these have been adopted, 
in either their original or somewhat modified’ form, in every 
European country in which storm signals are used except’ 
Portugal, which uses flags only; while in France, Germany 

‘and the Netherlands the cones or drums are supplemented by 
the use of flags’or balls. They arealso used in India and Japar 
in conjunction with balls, while flags or balls (only) are used in 
China and in North and South America. Prior to their introduc- 
tion by Admiral FitzRoy, no signals to give. notice of possible 
atmospherical ‘disturbances. were employed except in’ Holland, 
where there was a kind of semaphore, showing the difference of 
baronietric readings between two places, from which one’s own 
conclusions could be drawn as to the probability of approaching 
bad weather. s 


Wirå the notable exception of M. Pénaud, most experi- 
menters on mechanical flight have worked with fixed aeroplanes 
driven by a screw-propeller. A somewhat new departure has 
been madé by Major R. F. Moore, who has selected the Indian 
flying-fox (Preropus edulis) as‘his pattern on which to con- 
struct models, From his experiments, which are described in 
the Aeronautical Journal, Major Moore concludes that artificial 
wings can be constructed in imitation of those of the flying-foxe 
and that the action of the pectoral muscles ‘can be reproduced 
bY ‘spiral: springs of suitable Strength to hold thé wings ex- 
panded, the up and down fi lotion being accomplished by means 
ofa lighg electric or other motor. Two or more paifs of wings, 
“arranged: ‘tandem fashion, a found to'be better than a single 
pair—a result: fully i in accordance with the copclusions formed 
by other observers, Major Moore considers it quite possible to 
construct a machine of: this type capable “of raising a man. 


Onr of the most remarkable papers read at the recent annual 
meeting of the Botanical Society of America,in Tpronto was on 


- the discovery of antherozoids in gonia, by Mr. He J. Webber. 


The paper hgs been printed at dength in the Botanical Gazette, 
and, after the discovery of a similar mode of fertilisation in Cycas 
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and Salbu? das will attract preat attention. In Zamia integrg- 


foga Mr Webber states that there are formed, within the pollen- 
tube, hear its basal end, twæcells, one in advance of the other. 
© + Front ach of the cells thus formed is developed a motile 


: » antherozoid, two to egch pollen- -tube. : They are of a much 


* targeresize’ than any known in vascular cryptogams, quite visible 
to-the naked eye, and resemble in general structure those of ferns. 
°. The’ mature antherozoid’ passes into the archegone through an 
opefing at the apex of the pollen-tube, and “the fluid in which it 
swims about, is supplied by the watery contént® of the pollen- 
tube. ge niftleus of ‘the. antherozoid is very large, and is 
surrounded on all sides by a thin layer of cytoplasm. The 
antherozoids rotate, the ‘cilia continuing to oscillate for a 
considtrable period after the rotation has ceased. 

+ 


THE American Naturalist for October ‘contains a short 
memoir and a photograph of Mr. J.E. Humphrey, | the botanist, 
whose untimely death from malarial fever while on a scientific 
expedition to Jamaica we recently recorded. Born in 1861, at 


' Weymouth, Mass., he took up the study of botany from his |. 


student-days. Immediately after. graduation he was appointed 
assistant in the’ botanical laboratory at Harvard, under Prof. 
Goodale. In 1887 he was selected as instructor in botany in. 
the University of Indiana, and in 1888 botanist to the State 
Agricultural Experiment Station at Amherst, Mass. From 1892 
to 1894 he studied under Prof. Strasburger at Bonn, and on his 
‘return was appointed lecturer on botany to the Johns | Hopkins 
University at Baltimore. His best-known work was in con- 


nection with the diseases caused in plants by patasitic fungi: 
4 


` A MONUMENT to the great anatomist Malpighi was unveiled 
on September 8, in his native town of Crevalcore. ; 


` THE last number of the Proceedings of the Zoological Society 
includes two papers which form important additions to the know- 
ledge of the land fauna of Spitsbergen. The collections de- 
scribed were formed during Sir-Martin Conway’s expedition by 
Dr: J. W. Gregory. The first paper is by'Mr. D. J. Scourfield, 
and describes the Rhizopoda, 'Tardigrada and Entomostraca 
‘The Rhizopoda include twenty-one species, all of which have a 
wide distribution in space, but are all-new to the Spitsbergen 
fauna. In several species, especially Zuglypha ciliata and 
Nebela collaris, the shells are abnormal in shape, which Mr. 
Scgurfield suggests may be’ due to the severity of the climate 
¿nder which they live, for the specimens of Cyc/ops collected are 
also abnormal. Among the Tardigrada four species are de- 
scribed, of which one, Echiniscus spitsbergensis, is new. Only 
one Water-bear has been previously recorded from Spitsbergen ; 
it was described by Goes in 1862 as an ally of Macrobiotus 
dujardini. Two species of Acarina are recorded, both additions 
to the Spitsbergen fauna, as are also the two species of 
Copepoda. 


A SECOND paper, by M Mr. David Bey ce, dėals with the Rotifera 
Previously the only records of members of this group from 


° Spitsbergen were the mention of two indeterminable species b 


Goes in 1862, and‘the identificationjof onè speties (Ca/ddina 
alpinum) by, Ehrenberg if 1869.‘ Mr. Bryce’ s paper addg twenty- 
five more species belonging to ten Genera. Two of twe species, 
(Stephanops tenellusand Callidina venusta) are new. “The com- 
monest spectes apllected was Callidina plicata., The previously 
known species are Norgh European in range: some of ‘them are 
very rare ; one Callidina oor vigera has been previously known 
only by two single specimEns. Bergendal has recorded eighty- 
twq species of Rotifera from Greenland, but from a latitude 
e about 700 miles further south, than the Spitsbergen specimens 
were collected ; and of the Greenland species only three were 
collected in Spitsbergen. 
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THE number of investigations in physiology and the allied 
sciences now made in the United States of America having 
j become so numerous, it hds been thought that the present means 
of publication need supplementing ; hence it has been decided to 
start in January next a special journal, entitled *7he American 
Journal of Physiology, te meet the needs of investigators if 
physiology, physiological chemistry, physiological pharmacology, 
‘and certain other Wranches of biology. Each volume, which 
will be’ edited for the ‘American Physiological Society’ by an 
influential board c of sevên doctors, will contain about five hundred 
paggs, divided into parts or numbers, to be issued whenever 
enough material has been “received. The promoters (are got 
very sanguine’ as to the: fingncial success of their enterprise—at 
any rate, for some time to come ; and they, therefore, solicit the 
aid of all friends of learning until the journal shall be establishgt” i 
on a self- -supporting basis. The yearly subscription price for 
, the British Isles is a guinea, arid subscriptions should be sent 
to Dr. W. T. Porter; 688 Boylston Street, Boston, Mass. 
y. S.A. Si ; ete 


. WE ‘offer ‘our . iohatanilatibay to our contemporary the 
Electrical Review, which, with its current issue, completes the 
| twenty-fifth year of its existence. This event is celebrated'in a 
fitting manner by the publication of a number of articles by 
| specialists dealing with the progress made in the various depart- 
ments of physical science during the time the £vectrical Review 
has been in circulation. Our spaces too limited to enumeratee! 
even the titles of the special contributions to this numberg it 
must suffice for us to say that a vast amount of infermation is 
given ina very condensed form, the perusal of which is certain to 
interest all physicists. è 


Dr. DONALD MACALISTER, of Cambridge, has, with the 
assistance of Prof. Cattell, of the University of Pennsylvania, 
just completed a thorough revision of the second part (Sections 
ix.-xv.) of his English translation of Ziegler® * Text-book of 
Special Pathological Anatomy.” This announcement will be wel- 
come to many students of the subject,as the book has,been in- 
accessible for some time past. The new part will be published 
in the course of a few weeks by Messrs. Macmillan and Co., Ltd. 


We have received from Messrs, George Newnes, Ltd., the 
first part of the serial issue of Nansen’s ‘Farthest North,” 
which is being brought out in this popular form by arrangement: 
with the original publishers of the work. The book will be 
completed in twenty fortnightly parts. —From the same publishers 
also comes the November number of the Strand Magazine, 
which, as usual, contains one or twò articles treating of science 
in a popular manner. In the number before us Mr. Grant 
Allen writes pleasantly on ‘‘ Marriage among the Clovers,” and 
certain ‘‘ Pests” are written about by Mr. Warren Cooper. Two 
of the pests in question, viz. ‘‘ The Jack Rabbits of the United 
States,” and “The, Water Hyacinth of the St. John’s River, 
Florida,” have already received notice in the columns of 
NATURE (vol. lii, p. 586, and vol. lvi. p. 332). 


THE additions to the Zoological Society’s Gardens during the 
past week include a Whooper Swan (Cygnus musicus), a Night 
Heron (Nycticorax griseus), Eùropean, presented by Mr. W. 
H. St. Quintin; a°Californian Quail (Cad/ipepla californica) 
from California, presented by Mr. Walter Robertson ; a Gannet 
(Sula bassana), British, presented by the Rev’ G. H. Thomp- 
$n; a Dwarf Chameleon (Chameleon pumiles) from South 
Africa, presented by Mts. Wolterbuk ; a Common Seal (Phoca 
vitulina), British, deposited ; a Rosy-billed Duck (Metopiana 
peposaca), three’ Anomalous Snakes (Rhadinga- anomala) from 
South America,, two Golden Plovers (Charadrius. pluvialis)y 
two Dunlins (Tringa alpina), four Common Gulls (Larus 
dnus), British, purchased ; three Himalayan Monauls (Lopho- 
| phore, US impeyanus), bred in the Gardens. . b 
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OUR ASTRONOMICAL COLUMN. ` 


Tue NOVEMBER METRORS ({LeoNIDS)}.—Although it was 
known that the presence of the moon would hinder materially 
the brilliancy of the display of the members of this particular 


‘ecompensate us for that of last yegr. We were, however, 
doomed to disappointment, and clouds were ethe order of the 
‘night, both in London and in many othér counties where 
obserters ‘were on the watch. “Mr. Denning, writing from 
Bristol on the 15th, observes lamentably, ‘*. . . up to the 
„present time my results are negative. Movember 12 was cloudy 
all night, November 13 cloudy, except for an interval of” partly 
‘cpar sky between irh. 30m. andet4h,, and November 14 ever- 
cast abl night”, as : 

Saturday night (November 13} in London: proved really a 


. * first-class night for such observations, excepting, of course, the 


‘ Qpresence of the moon. 


It. is. true that white fleecy clouds 
occasionally came rolling up from the southward, but they 
afforded a magnificent gpectacle, and soon disappeared in the 
‘forth, leaving the sky brilliantly clear. Three facts were im- 
pressed on one whengwatching the heavens: first, the dearth of 
meteors ;° second, the great number of stars visible considering 
the brightness of the moon; and third, the extreme mildness 
and absence of dew. l 

Ina watch lasting more or less continuously ‘from gh. to 17h.. 


_ o'clock, only twenty meteors were seen, fourteen of these being 
* estimated as Leonids, three Andromedes, and two Lyrids: 


. 


The five most brilliant Leonids were plotted directly on `a 
star chart (Mean Equinox 1870), Three of these, when their 
trails were prolonfed backwards, converged nearly.to a point 
fiving the coordinates ofthe radiant point as 152°, + 25°, while 


‘he other two apparently emanated from '171°, + 19°. The 
details of each are as follows :— e 
Coords., of ` 
No. GMa commence- Coords: Colour “Remarks 
X ment ' . $ 
hem, ° o o e 
Toe 13 500 177 + 4.. 187 ~ i8 Yellowish Very quick 
Pe I4 IO se 184 +26 e 197 $3374 e — "AE. 
Bur SE 50 14374 22 a 123-4 + 13 + Yellow- blue x 
‘Ae $5 30 ree 856 $35 ae 161 +t 45 m 6 OO ” 
{Very slow, 
| nucleus, 
ae very wavy 
S- f 55 .. 166. ir... 182 ~ 8-9 ... Reddish tinge { trail. near 
eA pn ' head just, 
fi before “dis- 
appearance 


Number 5 was somewhat unusual, falling towards the 
south-eastern horizon very slowly, that part of the trail close to 
the head being distinctly wavy. It may be mentioned that two 
cameras pointed first towards the Pleiades in the earlier portión 
of the evening, and towards Leo when sufficiently high in the 
sky, recorded not a single trail, although fourteen plates were 
expdsed for forty minutes each during the time of observation. 


3 . e 

»Jupirer’s THIRD AND FOURTH SaTELLITES.—Prof. Bar- 
nard has communicated to the Æsir. Nach. (No. 3453) some 
„most interesting observations of the third and fourth satellites of 
Jupiter, together with a set of drawings of these bodies made both 
out of and at the time of transit. These observations are valu- 
able, as they can be compared with those made by Mr. Dougla8s. 
and described in the Ast», Nach. (No. 3432). That they differ 
from these lattet is only natural considering the difficulty of the 
observations themselves, but that this difference is so great and 
fundamental is very surprising. Mr. Douglass, it will be remem- 
bered, found that the surfaces of these two satellites were covered 
with series of fine dark lines, measuring less than o'r, or about 


200 miles, and similar somewhat to those surface markings a9. 


observed at his observatory upon Mags, Venus, and Mercury. 
Prof. Barnard, on the other hand, has failed altogether to see 
these details, although he has employed the 36-inch Lick re-@ 
fractor in the attempt; the markings he observed always ap- 
peared to be large and more or less diffused, with the exception 
of the white polar caps which, as he says, are exactly like those 
of Mars. In the case of the third satellite the cap is generally 
situated at the north» limb, although on one or two occasions 
a white southern cap has been observed. Both caps of the 
fourth satellite have been clearly distinguished, that at the north 
being sometimes exceptionally large, covering a surface equal to 
‘one-quarter to one-third of the diameter of the satellite. 


+ Most interesting are the appearances, andeapparent changes 
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of form which these satellitgs underge wheu in transis, nas, 
aseegards the third satellite the transit ‘* was verp remarkgble. 
‘The satellite appeared as a black or very dark spot on its disc, 
and’close to the, south limb of the satellite’ was & small, rogad, 
very white spot, fully as conspicifous as I have shown it.” No 


other details were seen on it.” The drawing referred ta-above . e 


shows the satéllite’s disc very nearly blgck, @he spot measuring 
dbout. one-sixth of the diameter of- the satellite bemg repre- 
sented nearly white. The observations of Prof. Barnat show 
fairly conclusively that the changes in form of the discs as they 


pass across the'primary are-only.apparent, and not dué tò any. ° 


peculiarity of ehgpe of the’ satellites themselves. In ffêt, he 
himself is perfectly convinced thay they are, caused by the 
relative intensities of the satellite’s markings inetMfeir. transit over 
those of the primary. The peculiar feature of a douple dark 
spot, or an elongated white’ spot shown by the first satellite in 
transit, is dueto thé fact that this body has a bright equatorial 
region and dark poles, When. transiting across a bright portion 
of Jupiter’s disc, the satellite appears lilee a double dark spote 
and when over a dark portion like an elongated white one. 

The discrepancy between the forms ‘of the surface markings 


on these satellites, as seen by two such observers as Mr. Douglass ~ 


and Prof. Barnatd, is indeed remarkable, and it would be of 
interest to know what would be the result, of an interchange of 
instruments at the time,of. the next oppositions. 


COMET -PERRINE ‘(OCTOBER 16),—The following is a con- 
tinuation of the ephemeris of Comet Perrine for the ensuing 
week ‘as computed by’Herr. J. Möller (Astr. Nachr., No. 
3456) :— aA 

' 12h. Berlin M.T. 


“ 1897. Aa “s Decl. log r. ` log A. Br. 
- m 8 is J , 
Nov. 18... 18 28 14... +64 43'0 ... 0°1436 ... 9°9896 ... 0'9 
. 19.. 26 1... 63530 
20... 24 3 63 4°6 ... o'1418 ... 9°9993 ... 0'8 
2I. 2218... 62177 s : 
22. 20 43. 6I 32°3 ... O°1403 ... 0'0089 ... 0'8 
, 23.. -IQ IJ... 60483 
24... 17 59... 60 5°7 ... 01388 ... 070184 ... 0'8 
25... 16 49... 59 24°6 Si ii 
26 ... 18 15 45 ... +58 44'8 ... 0°1376 ... 0°0278 ... 0'7 


` THE VARIABLE STAR 8 Lyræ.—If Argelander’s formula 
‘be ‘used for the determination of the times of'minima and 
maxima of this variable star, it will be found that these times do 
not exactly correspond with those now observed. Herr Panne- 
koek has recently undertaken to inyestigate the cause of this dis- 
crepancy, and has published his results in the Xoninkiyke 
Akademie van Wetenschappen te Amsterdam (vol. v, No. 7). 
A brief account of the main results are, however, contributed 
to the Astronomische Nachrichten (No. 3546). The improved 
formula for determining the times of the principal minima is given 
by Herr Pannekoek as ' oe 


1855 Jan. 6, 604 Greenwich M.T. }12'908009 E. s 
' + 0'000003855 E? -- o'ooo000000047 E%, ° 


and he adds a table, which facilitates greatly this computation, 
containing. every twentieth minimum from E = '— 500 (1837) 
to E = + 1500 (1908). - : $ 
To determine ‘the amount, if any, of a variation in the light 
curve, Herr Pannekoek divided the period of observation into 
two parts, before and after 1870, and obtained two sets of mean 
values for the mantissze of the principal points reckoned from a | 
principal minimum : : 


rst max. 2nd min. 2nd max. 
de d. d” s 
, 1842-1870 3°12 6°40 9°54. e 
1870-1895 3'32 =. 6°48 9°73 s 


Thie showed that the difference between the intervals from the 
prinsipal minimum in the case of the maxima waequite apparent, 
while in the case of the sêcondary minimum it was comparatively 
small. . It is-pointed out, however, that a possible cause may 
be due to different methods. of curve-drawing? ‘some observers 


drawing thé curves symmetrically, apd others not. The curves, 


he finds,efurther show small irregularities in intensity somewhat 
of. the same.kind as those observed in'n Aquilæ, which render , 
uncertain the.times of first. maximum ‘and principal minimum. . 
Herr Pannekoek. finds that only the variation-in the time of the 
maxima can be put down to gauses other than ¢hose of errors of 
observa¥jon and drawing. « g 
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a” x : ) Through the admirable forethought of Dr. Daws@n, who struck 
oA eG cet eoes eis soneiiing akin to awe into us by his power of conjuring up in 


[N recordingsin our columns the proceedings of ‘the British | the most unlikely places whoever or whatever we might most 
= Association at Toronto last August, passiag reference was | desire, Mr. A. E. Barlow, of the Canadian Survey, had made 
made to the excursion to the Pacific coast which was totake place | his‘ appearance on the train during the night from his Campein 

* at the else of the meeting. This excursion was in every way such | the woods, and was ready to give us the benefit of his intimate . 

s o an unquajified suctess, and especially from the point of view of | knowledge of the district.e With him and Prof. Coleman as our® 

ethe geqlogist, that we think some further account will be ac- | guides, we studied to the best, advantage. at the outcrop, the | 
ceptable to British geologists who were unable to attend the | mode of occurrence of these great deposits of nickeliferous 
meeting, pyrrhotite and chalcopyrite which apparently are segregated in 

Itas indeed a tour which could not but makea lasting im- | an area ofggabbro neay its contact with granite. We were 
pression upon all of us who took part in it. Twewast extent and | then sl#own through the surface works of the mine, the managers’ 
diversity of the country traversed ; the richness of the material | pointjng out to us each stage in the reduction of the -ore, from 
resources of the” Dominion of Canada; the energy and enter- | its initial crushing and roustirfy to its smelting intg matte,” Ma 
prise of*its inhabitants; the orderly conditions of the new | which form it is sent east for further refinement. Some of these 
civilisation even in the remotest settlements, were features | processes were especially interesting to the metallurgists and , 
which could only be properly appreciated after an. experience | chemists of our party. 
of this kind. And beyond these general impressions it was On leaving this mine we divided into two companies, thos” 
scarcely possible for*the student of any branch of science to | who were anxious to see more of the nickel-mines visiting’ 
traverse the great continent without accumulating fresh material | Denison, about twenty miles west. of Sudbury, where the pras 
and fresh ideas in his own particular subject. Amid a panorama | spectors were developing an ore-deposit similar in character to o 
of scenery always interesting and sometimes magnificent, we | that of Sudbury, but remarkable as containi@g also some,platimim 
were “carried from ocean to ocean in the greatest comfort, in | in the form of the rare arsenide, sperrylite, and a little’ gold. ` 
many parts of the course through stretches of mountain and | Here some of the earth overlying the ore-deposit was panned out, 
forest which but for the railway would have been absolutely | anda fair show of grains of sperrylite obtained. 
impenetrable for’ the traveller however well equipped -`> ` The other members were conveyed by their special engine to 

The arrangements’ for the exctirsion were made by the Local | Fairbank, a few miles distant, whence they went in wagons over 
Committee ‘in Toronto, who.invited a limited number of the | a terribly rough ‘ corduroy” road to a place in the woods where 
visiting members of the British Association to take part in it. | a curious vein of carbonaceous material had been struck, which 
To these members the Canadian Pacific Railway Company | its discoverers hoped might prove a valualje source of “fuel. 
munificently presented tickets for the whole length of their main | This material, known as anthraxolite, fhough not a true. coal in 
line, with the privilege also to travel without cost over any of | the ordinary sense, is composed of almost pure carbon. ' I$ 
their branch lines. A special car was attached to each of the | occurs inthis place as an irregular upright vein, in soyf% parts 
west-bound trains leaving Toronto on three consecutive days, | several feet in width, som@what interpenetrated by quartz. This 
and. remained at the service of the members until they reached | vein cuts across the bedding of the surrounding dark carbon- 
the Pacific coast. The excursion party thus resolved itself into | aceous slaty rocks, which are either of Lower Canabrian or of 
three groups; which were so arranged by the Local Committee | Huronian agé. . 
that those of like interests should as far as possible travel together. At this place, as we wound our way along the forest trail to- 

The geologists and their friends the geographers formed the | wards the luncheon place, there was a sudden and for the 
third of these groups, leaving’ Toronto in the sleeping car | moment inexplicable stampede of ‘the’ foremost members of the 
‘“Chaudiére” on the noon of Friday, August 27. They were | file, who had unwittingly plunged into a hornets nest, atid 
especially fortunate in having for their leaders Dr, G. M. | suffered inconvenience in consequence. And this little accident, - 
Dawson, the Director of the Canadian Survey, and Prof. A. P. | was'the only mishap of the whole journey ! . ‘ 
Coleman, of the Toronto University and the Bureau of Mines After luncheon a further expedition: was made in birch-bark | 
of Ontario, men whose knowledge of the country to be traversed | canoes up the Vermilion River, for three or four miles, to a spot e 
was so intimate that no’point of interest could escape unnoticed. | on Vermilion Lake where a shaft had been sunk to develop 
Among the members of our party were Dr. W. T. Blanford, | another vein of the anthraxolite, but where its mode of occur- 
Prof. W. C.. Roberts-Austen,' Dr. C. Le Neve Foster, Prof. | rence was not so clearly seen. Ch regaining oùr vehicles, we 
Albrecht‘ Penck (of Vienna), Prof. W. M. Davis (of Harvard), | were conscious on starting of a sense of ‘loss,.and then perceived 

. Prof. K. Huerthle (of Breslau), Sir George Robertson, Prince | that our two most -prominent foreign members were missing. 
Kropotkin, Prof: H. E. Armstrong, Colonel F. Bailey, Prof. | We discovered them, however, placidly eating pie in the log- 

. T. Hudson Beare, Dr. H. O. Forbes, Mr. W. E. Hoyle, Dr. | cabin of a settler. They eagerly explained that they were 
A. Harden, Dr. J. Scott Keltie, Mr. G. W. Lamplugh, Dr. H. | ‘studying the customs of the. country ”—a phrase which thence- 
R. Mill, and Prof. H. A. Miers. Dre - forward acquired a special significance. oo, e 

From the very outset*the geological interest of the journey was-| In returning to Sudbury our train was stopped to allow: Mr. 
continuous. ` Scarcely had we left Toronto when Prof. Coleman | Barlow to point out an intrusive contact of the Laurentian 
pointed out to us the long stretches of the Iroquois beach, an | granite upon the brecciated. edge of the diorite (Huronian ?), | 
Ancient tilted shore-line of Lake Ontario. Next we passed for | which appears to be the normal relation of the two rocks in this 
three or four hours over an irregular plain of drift, beneath | region.. This makes it somewhat difficult to understand how , 
which lay hidden the almost undisturbed Paleozoic rocks of this | tHe metalliferous ore has been ‘concentrated at the original 
region. After-skirting the shores of Lake Simcoe, we'crosséd | margin of the basic mass.. . : f Be 
the great unconformity, and found ourselves upon that vast In the evening. we were banquefed by the citizens, and 
Archzean protaxis which was thenceforward to be traversed for | after many mutually complimentary speeches retired to, the 
a distance of over 1100 miles almost without. interruption. | ‘‘ Chaudiére”’, with the consciousness of a well-spent day. 

Night closed on the characteristic scenery of this Archean The morning of-the 29th found us traversing a sparsely 
country—a timbered wilderness with hummocky rocks, every- | inhabited region of lakes and forests to the north-east of Lake 
© where smoothed and polished by glaciation, risigg into low hills {@uperior. The rocks were for the greater part of Laurentian 
® and enclosing lakes and lakelets innumegable with swamps or | type, a matted complex qf igneous intrusions mostly of granitic 

‘sluggish drainage channels*between. Lake Nipissing, wit’ its | character,, but presenting now and again a more basic 

ancient terracé¥, through which it is believed that the ousflow |g‘ Huronian” aspect. The marks of glaciation were everywhere 
of the Upper Great Lakes once foung its way into the Ottawa , visible, on a scale quite inconceivable to the British glacialist— 

River, was passed in the night. In the morning we found our- | in fagt; one might say that this whole day’s journey was across 

selves ‘‘side-tracke@” at Sudbury, in the centresof a mining | a huge glaciated surface. 4 . ‘ 
region,’ which ‘already preduces fully one-half of the world’s | e And here it may be remarked, as illustrating the immense 
consumption of nickel, and could supply more. ` e scale of the glacial phenomena of North America, that through- 
With that ettergetic ‘hospit&lity which met us at every halt, | out the whole of our journey of 3000 miles we were never at 
the Mayor of Sudbury, with a local committee of'reception, was | any one point outside the limits of the glacial deposits, and that- 

‘early agtir with a carefally arranged plan for the day. -After a |in- one shape or another the evidences of former glaciation, were 

gublic breakfast a special engine was'at hand to take the ‘\Chau- | always visible from our car windows. Moreover, we might 

diére” and its occupants to the renewned Copper Clig’ Mines, | have gone eastwagd from Montreal for an additional 750 miles, . 

2 . 
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to the shores gf the open Atlantic, with still the same glacial 
surroundings ! ë . a 

In the early afternoon at Heron Bay, Lake Superior lay below 
us, and until nightfall our course ran.through the bold ang pic- 
titwesque scenery of its cliffy margin. Old beach-terraces lying 

: high above the present lake were pointed out to us in many 

*places; these being the margins of dierent stages of the ancient 

. glacier-dammed lake of vast extent to which tle names. Warren, 
Nipissing, &c., have been applied. ë : A 

Towards evening there came a change in the profile of the 

land, striking alike to the geologists and the geographers, the 
‘familiar low hummocky outlines of th® Archzan Siding place 

to the bolder-features of broad tabular rock-masses rising high 

move the lake with clifflike #desẹthe bright red tits of 

which were ‘strongly accentuated by the setting sun. These 
« masses are composed of Lower Cambrian rocks (Animikie and 
cgXeweenawan), chiefly red sandstones and shales with some 
Pthin limestones, preserved under a capping of columnar diabase, 
“which rest with the most pronounced unconformability, cake- 

bike, upon the irregular Archæan floor, like the Torridon Sand- 
e stone on the gneiss in the North-west Highlands. _ 

As if the elementsethemselves were imbued with the spirit of 
Canadian hospitality, not only was the weather almost through- 
out our tour everything one could desire, but also on this 
particular evening there came a fine display of aurora borealis to 
charm us when darkness had hidden the land. 

The following day, August 30, we arrived early at Rat 
Portage, the chief mining centre of Western Ontario, where 

, we found Mr. McInnes, of the Canadian Survey, just in from his 
camp to meet us, Here again we were received by the prin- 
cipal citizens, and led at once to the wharf on the beautiful Lake 
eof the Woods, where a special steamboat had been chartered for 
us. Phe extremely interesting Archzean geology of this region 
-has been made known to Europeam geologists by the classic 
Canadian Survey Memoir of Prof, A. C. Lawson, and we re- 
joiced ingthe opportunity to -examine some of the sections 
described by him. Our first object was to visit the-highly suc- 
cessful Sultana gold mine on an eastern arm of the lake. On 
the' way thither we stopped to land at one of the Indian Reser- 
vations, where a curious native burial-ground had attracted our 
attention ; and the pathetic mementos which decorated a child’s 
grave excited our somewhat too obtrusive interest. Later in 
the day ‘we were enabled: ta visit a second camp, and see 
something of its living inhabitants. z 
At the Sultana Mine, where a mill of ten stamps is already at 
work and a number of additional stamps are being erected, we 
were shown the process of treating the ore, which is largely 
free-milling, only 20 per ceftt. of the gold being left in the con- 
centrates for recovery by the chlorination process. The metal 
occurs in a quartz vein, at one place admirably exposed at the 
surface, which traverses the country-rock near the contact of 
granite, said to be Laurentian, with Huronian diabase. 
Throughout the Dominion it appears to be in similar positions 
around he contact of intrusive masses that the chief. metal- 
liferous deposits are found. $ i 
Led by Prof. Coleman, to whom this whole region is familiar, 
and by Mr. McInnes, we next ascended the hill to the east of 
the mine, and further examined the junction of the so-called 
Laurentian granite with the Huronian rocks, and noted the 
intrusive character of the former. Then rejoining our steamer 
we went westward to some islands in the lake, on which the 
agglomeratic and apparefitly volcanic character of the Huronian, 
rocks was well, displayed. : $ i 
he waters of the- lake were thick with a minute green float- 
ing organism, probably an alga. 
islands ‘in this lake alone; which may be an over-estimate, but 


they are certainly very numerous. . We were told that they wege - 


to be bought at all prices, from five dollars upwards, so that the 
possession of a private island in this bart of the world need not 
be an expensive luxury. And it might, perchance, hold a gold. 
mine ! . ' bg 
‘Spending the night at Rat Portage the geologists were early 
astir next morning, and found time for further investigation of 
this interesting locality. Under Prof. Coleman’s guidance we 
studied the contact ¢f Laurentian and Huronian at several points 
to the westward of the town, near where the waters of the lake 
pour through three distinct outlets to form the Winnipeg River. 
It can ‘scarcely be said that our investigations enabled us to 
grasp the. complex relationship of these great rock-groups, 
though in some of the sections the gneissic Laurentian Seemed 
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cfearly to be intrusive upo the Hyronian, But the ‘gemezal 
impression to be gathered‘irom all we saw of these gocks was 
that the term Huronian might include very different rock’ in 
different places, and that still more was this theecase with the , 


term Laurentian. Until the Post-Archzan rocks aré rea@hed.no 
„strict divisional lines seem possible. Upon such gifficult 
problems as these of the oldest rocks, hgwever, thé casual 


. observer of a few isolated sections h&s really no right to own 
r e 


an opinion. Í °; 

The enormous water-power which the Lake of the Woods 
contains, has to a slight extent already been utilised at one or 
the other outlet, in the production of an electric supply fer the 
city, and for dtiving extensive flour-mills at Keewatin. But a 
fine dam is now nearly finished by Which the whole outflow will 
be made available for industrial purposes, and it has eyen been 
proposed to convey the power to Winnipeg over 100 miles distant. 


‘The navigation of the lake between Rat Portage and Kee- 


watin had lately been much impeded bya floating jsland of 
vegetation, but this, as we saw, had been surrounded with q 
boom of logs, and fixed to the shore. . 

Boarding the train again at Keewatin, our course lay fora 
few hours longer through typical Archæan country ; but gradually 
the old rocks sank beneath the drift-plain, and before reaching. 
Winnipeg in the afternoon we had passed once more on to’a 
hidden platform of the Older Palazozoics, and had reached the edge 
of the great prairies. We were now within the basin of the 
glacial Lake Agassiz, This extinct lake is believed by its ex-! 
plorer, Mr. Warren Upham, to have extended eastward welll 
beyond the Lake of the Woods, and westward to the ‘‘ second’ 
prairie steppe” of Dr. Dawson, a breadth of about 250 miles,: 
while the length from its termination southward in Minnesota to: 
its northern shore against the ice-sheet north of the present Lake. 


‘Winnipeg may have been nearly 700 miles ; its area has been} 


given as about 110,000 square miles, or greater than the total ofi 
the six existing great lakes, Superior, Michigan, Huron, Erie, Í 
Ontario and Winnipeg! It is to its finer sediments that the 
wonderfully productive character of the soil of the Manitoba 
prairies is largely due. et, ; 

At Winnipeg, the “half-way house” of the continent, the 
west-bound. trains stop for an hour and a half to refit. With 
special tram-cars at our service, we were thus able to see some-: 
thing of this substantial city with its many handsome buildings. | 
The old Hudson Bay post, Fort Garry, standing in their midst, 
reminded us how. marvellously rapid has been the growth of this| 
western capital. oe, i : 

On the evening of August 31, with Winnipeg behind us, the 
crossing of the plains had fairly commenced. Some writer—it 
must surely be Lawrence Sterne—has pointed out the great value 
of a plain to the discursive recorder of travels, One could not; 
do better than follow this preceptor by setting down here some 
general reflections which might otherwise find no place for; 
themselves. nicl 
. First, we have to regret how few in number were the British: 
geologists to avail themselves of this magnificent opportwnity for 
study. It is often urged against us, and not without reason, that 
we are too insular in our ideas and too. apt to ignore the work 
done beyond our borders. Certainly the geologist who confines 
his attention solely to the neat details of British stratigraphy can 
scarcely.hope to realise the true proportions: of the problems 
with which the earth-student must deal. Explanations of 
phenomena which seem quite applicable on, the small scale, 
often reveal their essential inadequacy under wider conditions 
of application. And for a corrective study of broad conditions 


| this transcontinental journey must assuredly be unrivalled. e, 


The railway goes more or less at right angles to the strike 
of the continent, ‘and traverses therefore, all’ the maine rock- 
masses of which the land is built, and all the great structural 
features by wlfich it is diversified. l :ssio1 
which the geologist teceives is that of some vast diagrammatic 
section of a continent. Even the scant time spent in making the 
traverse was, on this ogcasion, comperisated for by the presence 
of the men.who knew all that is yet known of the route, and 
who were glways ready to impart what they knew. : , 

Next, although in the abstract patriotism is out of place in 
science, let us record the sense of gratification felt by the British 
members of the party, that acrgss the breadth of this wide and 
prosperous Dominion we were among brothers. One could . 
scarcely make a journey of this kind without ‘becoming a little 
more ‘Imperialist than before. ; TN s 

Then let us set down, Sur admiration fot the work of tee 


s 


Hence the final impression? 5 
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Can’djan Geological Surtey. Comsidering the means at its 
command? atd the positively inconvenient extent of its territoty® 
it is marvelloug how much has already been accomplished, and 
hove clearly the general struc(yre of the country has been brought 
ouf. It was pleasant to cbserve, too, how well its work was 


© - appreciated among the people for whom it was primarily in- 


tended, and how ithe pining districts the geological maps we 
carried wêre quite familiar to the prospectors and mining people 
generally, who were usually themselves furnished with copies. 
And now for the Plains! They were a knotty problem for 
` our géo-morphologists, not easily to be solved by ‘‘ base-level- 
ling “or other familiar methods, and we crosgdethem without 
properly understanding tham, Considering their elevation, it 
is clear that they*should not remain so flat ! 
But, taking them as we found them, we passed during the 
night from the first or Red River Plain to the second steppe, 
where there are some undulations, and before noon had 


crossed this also, and had reached that remarkable feature 


„the long ridge-like Missouri Céteau, which is largely made ` 


up of glacial detritus, and is probably morainal in origin. 
We then reached the third steppe, which has an elevation 
of a little over 2000 feet above, sea-level at. its eastern edge, 
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As we approached the mountains we saw how the Laramie 
and Cretaceous rocks gradually lost their¢horizoniality, becoming 
more and mote tilted awd crumpled as the foot-hills were 
traversed, until—at the entrance to the mountains—the disturb- 
ances suddenly culminated in a magnificent overthuust, as cleatly 
visible on the bare mountain-wall as iù a text-book diagram. By” 
this thrust the Cambrian, Devonian, and Devono. Carboniferous 
limestones have been driven eastward over the broken Cretaceous - 
strata for a horizontal distance estimated by Mr R. G. McCennel} 
at seven miles, with a vertical displacement of 15,000 feet. 

We stopped just long, chough at Kananaskis to gain a clear 
impression of this grand section, and were then taken forward” 
into ghe mountains. ‘ * ? 

From this point onwaré the line afforded a constant sucaessigh 
of studies for the geologist hich could not fail to arouse his 
enthusiasm. The boldly-bedded character of the strata, with ° 
the planes often picked out by new snow, the steepness of th 
slopes, and the absence of vegetation, combined to bring out! 
with the utmost distinctness details of structure which ordinarily 
can be discovered only after infinit labour and, researche 
Infold and overfold, syncline and anticline, thrust-plane and ° 
fault were alike visible. 

mountain-structure acquired a fresh signi- 
i ` ficance, and-even those of us who’ before 
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had paid no attention to the subject now 
pursued it with zest. 


summed up as follows in the admirable 
report of Mr. McConnell :—‘‘ This por- 
tion of the Rocky Mountains... is 
characterised in ts eastern part by a series 
of great’ fractures and thrust faulty in the 
centre by broad sweeping folds, ard in the 
west’ by folding and crumpling, accom-" 
panied by the development of cleavage- 
planes and a limited amount of*metamor- 
phism. Among its other more important 
features may also be noted the absence of 
recognisable unconformities, the absence 
of any of the older crystallige schists, the 
relatively smaller amount of disturbance 


towards the edges, the want of simijarity 
in the sequence of the formations east 
and west of the axis, and the marked 
preponderance of calcareous beds between 
‘the Middle Cambrian and the Cretaceous.” 

Our course lay up the Bow Valley, 
which is here carved out of a trough of 
Cretaceous rocks, wedged in among and 
apparently overlain by Cambrian strata. 
In this trough coal is mined, and although 








but rises gradually to over 4000 feet at the foot of the Rocky 
Mountains. These plains are all underlain by Laramie and 
Cretaceous rocks lying flat and undisturbed, containing seams 
of lignite, and in places yielding natural gas. There were few 
sections, however, either natural or artificial, excepting in the 
superficial drift deposits. In these drifts boulders of Lauren- 


-tian rock are very numerous, many hundreds of miles from their 


source. The third steppe is almost entirely a cattle-ranching 
countf, with a dry climate, as is\indicated by the, numerous 
efit lakes visible from the 1ailway. In crossing jt, the Cypress 
Hills, an outlier of Miocene ‘rocks, broke the favicon to the 
southward, and the surface generally became more diversiged 
than in the lowes steppes. e 
At Medicine Hat, in the evening,’ We crossed the South 
Saskatchewan, and under ordinary circumstances should have 
entered the Rocky*Morntains during the night. But eur director 
determined that we must mgke the approach by daylight, and 
gave orders that our car should be detached in the might at 
Calgary, where at. daybréak the long range of mountain peaks 
was just in view. A special engine had been conjured from 
somewheye, and stood ready to take us forward to Banff. By 
this arrangement, what was for the ggologist the most impressive 


pirt of the route was seen to full advaptage. ha 
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i [From a photograph by Prof. H. E. Arinstrong. 


" Fig. 1.—The western or dap-slope’ of Mount, Rundle (9635 feet); a faulted and tilted mountain- ‘ 
block, chiefly of Devono-Carboniferous Limestones. From Banff Hot Springs. 


on the Plains the coal of Cretaceous age 
is lignite of poow character, ‘thé quality 
improves as the mountains are ap- 
“proached, until in this district both bitu- 
minous coal and anthracite are obtained. 


- Not only in geological interest but also in the beauty of its 


mountain scenery the’ Canadian Pacific is undoubtedly far 
suferior to any other line crossing the North American con- 
tinent. We were here within the ligits of Canada’s Rocky 
Mountain National Park, and the views we now obtained 
delighted us. Arriving at the well-known tourist centre, 
Banff, about noon, and establishing ourselves at the large new 
C.P.R. Hotel, where we found Prof. John Macoun of the 
Canadian Survey awaiting us, we set about to make the best of 
A ridge, known as Sulphur Mountain, rising 3000 or 
4000 feet above the valley to the west of the hotel, proved attrac- 
tive to the, more energetic of our party, and although Prof. 
Macoun had already 'made the ascent earlier in the day, he 
expressed his readiness to start again, and undertook the leader- 
ship @f*the group. For the others, who were content to view 
the many points of interest ein the beautiful valley, carriages 
were provided. . 

From the grand outlook on the crest of Sulphur Mountain 
the chief features of the’region were readily grasped. The Bow 
River far below us broke across the range, while on either hand 
were deep longitudinal valleys running between tilted oro- 
graphig blocks of Paleozoic limestones, out of which a succes- 


1 Canadian Suey Reports for 1886, vol. ii. Report D, p. 40. ` 
. eee a 


Under such corffditions the-Stydy' of . 


The general character of*this region is © 


in the central parts of the range than.” 
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‘sion of mountainous ridges had been carved, all with precipitous- 
faces to the east, an@ long dip-slopes to the west. Near the 
summit, abont 8000 feet above sesi-level, there were distinct 

traces of glaciation, apparently transverse to the ridge. + 
° A hurriedsdgscent put us into fit state to appreciate the luxury 
: of a bath from one of the hot sulphur springs, already cele- 
* brated for their restorative properttes, which well up along a 
. line of fault at`the foot of the mountains. Then after a reunion 
at the hotel we retired once more to the “Chaudière,” which 
had begun to assume quite a home-like aspect. : 
Early on the following morning, September 3, the west-bound 
* train took us again in tow, our course for some time féellowing 
up the Bow River amid scenery of increasing splendouy with 
 flacigrs showing here and there fh the mountains ahead. Then, 
turning westward up a small trebutary, the train entered the 
+ Kicking Horse Pass ; and soon a painted signboard announced 
athe Continental Divide; and we breakfasted at Field Station on 
« the Pacific slope, with the shapely Mount Stephen just above us. 
From this point onward the geological structure became more 
complex, the foldings more acute, and the outline of the moun- 
* tain peaks less and less: dependent upon the bedding, and in 
ruhning-down the Beautiful valley of the Wapta or Kicking 
Horse to the Upper Columbia depression we passed into: the 
region of complication and alteration which 
forms the core of the mountain ranges. 


a e* ood $ 
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descent is made from Gladéer into tHe cañon, of the Illicijliwket. 
"After leaving this place we had all around us the héavy thnber 
of the Pacific region, making, where unburnt, afine foreground 
to the peaks areal glaciers behind. ¿But the wholesale dewastftion 
which has been wrought by forest fires throughout this region is 
distressing to any eyes but those of the Western man “Who ‘has* 


come to regard timber as the chieé hin®rance to, the rapid , 


development of his country. e.c >» 

At-Albert Cañon the train stopped long enough to allow our 
photographers to spoil their plates in attempting views of a 
sombre river-gorge. At this point the dark schists with g band 
of crystalline lunestone (part of the ‘“‘ Nisconlith Series” of 
Dawson) are believed to lie very near the base of fhe sedimentary 
rocks ‘of the Selkirks, At any rate, a shor® distance further 
west we entered upon the region of gneiss, mica-hist ‘and 
granite, which the Canadian geologists recognise as a portion of 
the’ Archzean nucleus or axis. Out of such rocks the western 
part of the Selkitks and much of the Gold Range Nave been 
carved. ‘We’ found opportunities to examine them, during tlfe 
return journey, at a few points around Revelstoke and Arrow- 
head, and from their intricate structures one might judge that 
several different’ stages of movement and several distinct periods 


, of eruption were represented. Unlike the conditions in Eastern 
1 i ` i g 





Thenceforward to the Pacific coast the 
task of the trvelling geologist is difficult, 
and but for the work which has already 
 , been published on the Selkirks and Coast 
Ranges, and the presence among us of the 
man who had done it, we should have 
ebeen ata loss to understand what we saw. 

The Columbia River was reached at 
Golden, and was followed thence Morth- 
westward to Beaver Mouth. The great 
terraces Of stratified material which line 
its valley up to high levels'attracted atten- 
tion both here and at Revelstoke, where 
the railway again crosses the river below 
its great nort bend. Leaving the Colum- 
bia, our track turned south-westward, up: 

“, Beaver Creek and Bear Creek, to make 
its difficult traverse of Selkirk Range. 
The Paleozoic rocks had now undergone 
a great change of character, and instead 
of the flaggy limestones of the Eastern 
Rockies, we found oùrselveg among unfos- 
siliferous argillite schists and quartzites, 
everywhere highly disturbed and sheared. 
The denser timber and the many Jong 
snow-sheds lent additional obscurity to our 
geological impressions. ' 

Around: Rogers’ Pass, 4300 feet above 
sea-leve?, lies the fineste mountain scenery 
of the whole route, but on this day the' 
highest tops were hidden in clouds. A 
short run from the summit brought us, i 
at 2 p.m. or 14 o'clock railway time, to our next halting-place,: 
the C.P.R. Hotel at Glacier. ‘ : 

At this place our first objective was, of course, the grand 
Illicilliwaet Glacier, the nout of which lies two miles back in 
the forest. Around the glacier a busy afternoon was spent—one 
of wur party, expert in such work, fixing points for measuring 
its future recession; others scaling the lateral moraines of blocks 
of sheared.quartzite in which blue quartz grains were conspicuous ; 
others attacking the glacier itself, and studying the fine dis- 
play of structures which the body of the ice reveals. But tRe 
time was, of course, too short for more than a mere skirmish 
around its lowermost portion, and the great icefields above 

_ remained unseen. s . 

It had been proposed on the following morning to.climb one 
of the ridges overlooking these icefields; but here for*the first 
and only time the weather failed eas, and though. after breakfast 
Prof. Coleman, who made light of all obstacles, led the way 
towards the Asulkaw, another of the many glaciers of this region, 
he found but few followers to face the discomfort of the saturated 
forest. i . i 

Some curious feats in engineering have been performed in 
carrying the railway down the western slope of the Selkigks, but 
none are more remarkable than the great ** wops” by which the 
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Fic. 2.—The eastern face of Mount Rundle, Banff. 


Canada, in British Columbia westward of the Selkirks the 
Paleozoic and even Mesozoic rocks are so.involved and altered 
ainong eruptive and intrusive masses, and so implicated with 
each other by the earth-forces which have built up the mountain- 
ranges, that the evidence for age is rarely at hand, and one would 
need to be thoroughly well acquainted with the country to pros 
nounce upon any part of it. But one could see that these 
schists and gneisses form the Central Complex of the ranges ; 
and they seem of high antiquity. In travelling from east to 
west across the mountains we had seen the effects of crustae 
forces of gradually iacreasing intensity, acting usually from west 
toeast. . We were now upon thé focus of these forces, where 
‘their intensity had obscured the evidence. --® 

At Revelstoke, the Same evening, the Columbia was crossed 


for the second time, the great river flowing south-easterly here, ` 


instead of* north-westerly as where we tad “crossed it on the 
previous day, on nearly the same latitude, but about 150 miles 
nearer Ms source. The valley systems of this part of the continent 
are peculiarly interesting for the physiographer, and present 
some curious problems which are yet unsolved. In this instance 
the Columbia and its great tributary, ¢he Kootenay, have their 
sources close together in éhe same great vaéley: the one föws 
north,eand ‘then swingseround sharply southward; the other 


e 
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flows%south, and swings northward tę their union, the Selkirks 
and agsiciated mountain ranges being thus completely encircled: 
Among our party were those who have struggled bravely with 
suclweproblems,*and to their investigations we,shall look for 
further enlightenment. - e one Be 

è . Fron Revelstoke the C.P.R. Company has a line of com- 
munication by rail end gteamboat into the celebrated West’ 
°. Kootenay mining district, by way of that beautiful expansion 
of the Columbia River known. as the Arrow Lakes. Through 
the liberality of the British Columbian Government, side-excur- 
+ sgions'were organised into this region, and on our return from 
Vancottver the majority of our, party took- agvgntage of the 
opportunity tọ visit the brapd-new mining town of Rossland, 
around which aft grouped the chief mines of the district. Here, 
as everywaere else in the province, every facility was afforded us 
to see all that was best worth seeing. We visited such well- 
known mines as the Le Roi, War Eagle, Centre Star, &c., 
where large, deposits of auriferous chalcopyrite and pyrrhotite 
‘oecur, chiefly in veins near the margin -of a mass of gabbro in- 
trusive into Paleeozoic rocks. The large smelter at Trail; on the 
Columbia - Railway, .a few miles distant, was also visited; and 
those of, us who could spare the time went afterwards into the 
Slocan country, where the richest’ mines of silver-lead occur. 
Space forbids a detailed account of: these and other branch 
excursions in the Province; but if it was intended that we 
should--come away impressed: with the mineral wealth of the 
region, that end was assuredly attained. ` i 
It was but a twenty hours’ journey from Revelstoke to the 
‘coast at Vancouver. .After rising out of the Columbia depres- 
sion the railway finds an easy passage through the Gold Range. 
by the Eagle Pass, apparently a valley of erosion now abandoned ; 
though the suggestion had been made that it was providentially 
supplied to compensate the engineers for their difficulties in the 
Selkirks and the Rockies, ` : 
:, A chain of small lakes. fills the summit of this Pass, to the 
. westward of which lie many fine moraines. In Eagle River, on 
~ dts western slope, we were fortunate in witnessing a good example 
~ ‘of.a salmon run, shoals of great. fish crowding the shallows of 
‘the stream in every part, and lying dead on every bar. _ 
r Shuswap and Kamloops Lakes, and-the dry interior plateau 
of British Columbia with its Tertiary volcanic rocks, were passed 
ñn- the night, and at daybreak of September 5 we were ‘running 
;down: the picturesque cañon of the Thompson River, near its 
junction with the Fraser.” In the Fraser Valley itself there is 
in this neighbourhood a sharp infold of Cretaceous strata ; but 
lower down we saw only ancient-looking slates, supposed to be 
Cambrian, along with masses of igneous rocks, both of acid and 


ibasic types. Near North Bend, where we breakfasted, a dredger | 


(was at work raising the auriferous gravel from the river bed. 
‘Below this the valley narrows, and the Fraser races southward 
‘for miles through a magnificent cafion, down which the railway 
‘also. passes. Then, at Yale, the river bursts out of the mountains 
and.swings round westward into a broader and apparently much 
iolder v@lley, which it follows from Hope to the Pacific. Fol- 
lowing the river, our track went now amid the dense forest of 
gigantic trees with’ which the valley is filled, cledred spaces 
being as yet quite scanty. Of the Laramie or newer rocks 
which underlie the Fraser delta, we saw nothing, aS on the low 
ground there is everywhere drift and alluvium. Reaching Pacific 
tide-water at the head.of Burrard’s Inlet about noon,we drew 
up at Vancouver half an hour later. * - - £ 
Our long delightful railway journey was completed, and with 
it our transverse section of the continent. Starting within the 
“Appalachian rim, we, had seen, to the east of the prairies, the 
old Archzean floor on which the Paleozoic strata rested almost 
undisirbed ; then the prairies themselves, with their vast 
panses of horizontal, unfaulted Mesozoic rocks 3 then the foot- 
ills, with. the same rocks thrown into wavelike swells ;, theh 
the outer mountains, with diglocated and overthrust massegg of 
various ages, drjven eastward from the centre of disturbange ; 
then the inner ranges, with crumpled amd altered strata whose’ 
age was no ‘longer determinable, and with the central core of. 
metamorphic andepluipnic rocks; and then again, tẹ the west- 
ward, infolded and crumpled sediments with many igneous 
interruptions., . e 
All this had, of course, been elescribed for us already by the 
Canadian geologists in their admirable official and other publi- | 
-cations. , But what litergture could hope to convey an adequate 
impression of such a region to one upacquainted with it? ; 
At Vancouver most of us took bo. gt once across the, Straits 
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of Georgia, a few on whom time pressed crossing go Nanaimo, 
and the majority going first to Victorig, whence a special, 
excursion was afterwards made to Nanaimo. It was a glorious 
afternoon for the passage—the mountains around Howe’s Sound 


' half hidden under storm-clouds and half revealed, and a fore- 


ground of high gloomy shores, with the deep recesses of „the 
fjords within gleaming withemysterious light. 

On Vancouver .Bland the heartiest hospitality again awaited 
us, butrof our doings, there is small space left.to tell., In 
Victoria we found many of our friends of the two earlier 
parties, and We of the ‘t Chaudière ” held a banquet to do 
honour go .otr leaders Dr. Dawson and Prof. Coleman. 
Monday we were taken in carriages to the points -of chiet 
intere& in the vicinity of gthe®city; on Tuesday there was ®- 
special train to take us to Nanaimo, where coal of excellent 
quality. is extensively.mined from rocks of Cretaceous age ; and 
on Wednesday a number of those who intended to visit the 
Kootenay started for the mainland. Safe to say that we all left 
the city'of Victoria with reluctance, as most do who visit it. $ 


And now the unity of our party wæ lost, and its fortunese . 
need be no further followed, For all of us this had been a e 


memorable journey, and we started homeward with æ Hvely 
sense of gratitude to the Local Committee at Toronto, tó the 
Provincial Governments of Ontario and British Columbia, to the 
Canadian Pacific Railway Company, and, above all, to our 
leaders Dr. G. M. Dawson and Prof. A. P. Coleman, by whose’ 
exertions the complete success of the excursion was secured. 
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PROFESSOR VIRCHOW*S JUBILEE: 


. FIFTY years ago Prof. Virchow delivered his first lectwre as a 


university teacher, and Sreparations for celebrating the event . 
of the jubilee at Berlin last week had been made, but unfortunately 
had to be abandoned in consequence of a sudden attacl#of illness 
which befell Prof. Virchow whilst lecturing two days before the 
anniversary. Naturally some alarm was felt, but the attack was 
not serious and “passed off quickly. However, at Virchow’s. 
request, the festive arrangements were ,countermarled, and the 
day was only marked officially by a congratulatory deputation. 
from the University. -According to the Berlin correspondent of . 
the British Medical Journal the deputation consisted of, the 
deans of the four Faculties, and néarly all the medical professors.” 
Prof. Schmoller, the University Rector, spoke first, and in a 
warm and able address praised Virchow as the benefactor. of 
millions, and as the great instructor whose methods had 
gradually permeated almost all schools of thought. Then 
followed Prof. Heubner, the Dean of the Medical Faculty. ‘He 
spoke of Virchow’s strong personality, and desctibed the com- 
manding impression caused by his teachings which had revolu- 
tionised, medical‘thought. It was true that what might be called 
Virchow’s greatest lifework was the introduction of ‘‘method- 
ology ” into medicine, but this alone did got explain-his ifamense 
influence. He had pre-eminently the genius of research, and 
had traded with his talent as a faithful steward. At an age 
when others had not finished their studies he had attacked 
scientific problems with his bold and strong intellect, had gone 
on from’ problem to problem, until after.ten years his work was 
crowned by the completion and publication of his “ Cellular 
Pathology.” Since then he had becope the preceptor mundi 
in medicine. Prof. Virchow, in reply, modestly disclaimed 
what he called excessive honours. He said he felt like a plant 
from:which the withered leaves. had been removed to give it a 
better appearance. He could not deny that his work had 
always been full of zeal, and supported by the endeavours to 
keep in view universal principles ; and it was true, also, that 
a certain soberness of judgment hdd helped him over great 
difficulties. | If he had succeeded earlier, than others in forming 
a school, he owed this to his recognition of the fact that it was 
impossible to do everything oneself, and to his success in creating 
a sort §-phalanx for his ideas, which had been of sufficient force 
to overcome resistance, and t¢-prepare a broad: basis for later 
davelopments, And thus, he was happy to say, he now. felt 
himself no longer indispensable as representing his school, since 
there were a sufficient number of men sharing his views. He 
hoped that his little attack of the day before would have no 
further consequences, and that he had yet some time for work 
before him ; still he could not hide from himself that it was now 
time to make a stop, to a certain extent; and therefore he was 
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doubly glad ghat he had lately succeeded in convincing the, 


Government that somewhere in Germany there must be a place 
. where every student could at all. times find instruction on 
questions of pathology and medicine, that he had been in- 
steumental jn, securing the rebuilding of the pathological 


< museum.’ ; 
>. 








TIHE TEMPERATURES OF REPTILES, MONO- 
TREMES AND MARSUPIALS} 


a “THERE has for many years past been a tendency to diminish 


or ignore the distinction between the cold-blooded and the 
. Sarm-blooded types of animal Ife. eYet the difference Is one 
that is not only real, but in someeespects radical. In very few, 


* however, of nature’s classes is there found a line of sharp de- 


eMarcation, and the chief purpose of ‘this paper is to point out 
: that, though the distinction between the two types is real, there 
lies between these two types a line of steady gradation. 
e Although the invert@brates have the capacity of producing 


® heat, they are themselves cold-blooded. With the exception of 


thé ins¢ats, they ver rarely rise more than a fraction of a degree 
above the temperature of the media in which they happen to be. 
According to observations of Prof. Valentin, polypi, meduse, 
echinoderms, molluscs, crustaceans and cephalopods are able to 
raise themselves about a fifth of a degree, sometimes as much as 
three-fifths of a degree, above their environment.” 

Among insécts the power of‘ heat-production is very much 
greater. Though essentially cold-blooded creatures, in the sense 
that they have wo fixed standard of body-heat towards which 
they approximate, they, are almost always warmer than their 
emedia ; but if they are at rest that excess is only a degree or two. 
In casephowever, of severe exertion, they are capable of warming 
themselves to a remarkable extent. ° ‘ 

In the case of fish, amphibia and reptiles the same is true. 
At rest alt of them remain at the temperature of their environ- 
ment, rising and falling with it, and showing’ no capacity, 
however rudimentary, of maintaining a fixed and characteristic 
temperature; yet all can warm themselves by exertion. The 
large blue-tongued lizard, which is common in the southern parts 
„of Victoria (Cyclodus gigas), can warm himself as much as half a 

. degree in ten minutes of anger. In five experiments of this sort 
I fognd that different individuals had different capacities of being 
irritated, but the average was a trifle under half a degree for ten 
minutes of exasperation. 

. By activity, and consequent heat-production, all fish, amphibia 
and reptiles seem able to keep themselves a little warmer than the 
air or water in which they dwell. Dutroche tells us (Azz. des 
Sciences Nat., xiii. p. 20) that the newt can keep itself from 2° 
to 53° above the temperature of its medium, the turtle 14° to 33°, 
and the common green lizard of France'(Zacerta viridis) from 4° 
to 7°, Max Fiirbinger asserts that species of blind-worm rise as 
much as 8° above the temperature of the air. Fish at rest 
Appear to take almost@bsolutely the température of the water 
wherein they live, but after a struggle, or any other form of 
energy, they may warm themselves two or three degrees, 

This, however, has no real affinity with a warm-blooded habit. 
And yet these creatures approach in a remote way the warm- 
blooded condition by sometimes developing a capacity for heat- 
production in the action of their viscera. Dumeril has shéyn 
that snakes by mere digegtion’can warm themselves from 2° to 4°, 
the maximum temperature occurring about twenty-four hours 
after a meal. 

Thus it constantly happens that these animals, though essen- 
tially cold-blooded, may be observed at temperatures somewhat 
above that of their environment, 
not great, and it leaves the distinction between the warm-blooded 
and the cold-blooded type quite unaffected. 


The true criterion of the difference is of course the concomi- | 


tance of the temperature of the animal and its medium. Ap 


animal of the warm-blooded type may vary a trifle in its genéral : 
body temperature when the climate alters, but it maintgins an. 


almost constant degree of heate The reptile, though it may 
maintain itself a few degrees above the surrounding temperatuse, 
always varies with ®, rising and falling so as to keep always the 
same number of degrees in excess. 

To see how far this concomitancy held, I placed two 


` 1 By Alexander Sutherland. Abridged from the Proceedings of the Royal 
Society of Victoria. vol. ix. (New Series), 1897. eo 
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2. » 
specimens of the large lizard, already mentioned into, a srgall 
@amk of water, so that only their noses were above, water. I 
then warmed up the water at various rates of speed by means of 
one or more lamps. The accompanying diagran? (Fig. 1) shows 
how closely the lizards followed tfe temperature of the dhclosing 
water, 


never warms himself by any exerti8n, yet if oneetakes his 
temperature in the early part of the day it will almos alway? 
be found to be below that of the air. After sunset it is 
generally higher. During two years I kept speciinens of this 


species in a box, sometimes six or eight, sometimes omy two ` 


or three. I tosk their temperatures morning and evening, 
not altogether continuously, but throughout tee larger portion 
of that time. The average of all these observation gave for, 
lizards 18°71, for the air 18°%4. This is a very close approxima- 
tion considering that the temperatures had the wide range that 
lies between 12° and 32°. The lizards appear to be a little 
colder than the air. This I believe to be due only to the fact 
that, taking temperatures before eight o’clock in the morning, 
the lizards were still considerably in the rear of the temperature, 
while between five and six o'clock in the evening, though they 
were above the air temperature, the excess then did not wholly 
balance the morning deficiency. ‘ 

I am convinced that if one took the temperature of a quiet 
lizard every hour for a month, the average would correspond 





10 hours 


Fic. 1.—To show concomitance of temperatures of lizards and water. . 
Upper line, temperature of water; lower line, temperature of 


lizards. 


© . 
almost exactly with the average temperature of the air. - The 
morning and evening observations which I took.would give a 
less exact result, though from them the difference is only three- 
tenths of a degree. . i : 

The steps whereby the more active and intelligent warm- 
blooded types have arisen from the lethargic level would form a 
fascinating subject for inquiry, but I purpose here only the much 
easier and more prosaic one of recording that such steps, how- 
ever caused, do actually present themselves, and that these are 
in the most perfect accordance with the existing classification, 
which is based on-anatomical considerations alone. ae 

The monotrgmes are, in consideratidn solely of their mote, 


| reptilian anatomy, placed lowest in the scale of mammals. Their 


low temperature would entirely justify, were justification in any 
way needed, the position thus assigned them next to the reptiles. 
The temperature of the®duck-billed platypus has been determined 
by Baron Mikléuho-Maclay to be, as the average of .three 
observations, 24°°8 when the water in wgichethe animals were 
kept averaged 22°*2 ( Journal of Lipnean Society of N.S.W., viii. 
p- 425,eand ix. 1204.) i . 
Now, the average of forty-fiwe specimens 9f the ten higher 
orders of the mammalia, excluding the mionotremes and 
marsupials, is 38°°9, as calculated frorg Dr. John Dgvy's lists 
(Edin. Phil. Journal, 1885, p- 300), whilg the average of a 
similaybut shorter list supplied by Max Firbinger is 39°. »We 


« 
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Cyclodus gigas is a very sluggish creatuge, and if left alone” * 
oe? 


Y9 Melbourne. 
After that comes the genus Phascolarctos, our litu®@ native‘ 
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maf fake this as‘ fairly indicative of the general mammal temper- | .to 


atures whith ‘dogs not, ‘except in constitutional disturbancés® 
vary so much ag two degrees on either side of this limit. No 
maimmalindeed seems in good health to be wasmer than 40°; 
scarcely any descend lower than-37°. i 
+ The platypus, therefore, at only 24°°8 is almost a cold-blooded 
animal. The only the, genus of monotremes, the echidna, 
garries us 2 step upwards.’ Baron Miklowho-Maclay’s average 
of fiye observations is 28°, while the air was 20°. I have kept at 
different times fourteen specimens of Echidna hystrix, and made 
twenty-seven observations on the temperatures of all I happened 
to have at any particular time. I found the average to be 
29°°4, or nearly a degree anda half above that'of the Baron. 
But these anima®& show their affinity with the reptiles by.-a 
temperat@re so variable with the weather that we may readily 
expéct the average of one’ series of experiments to differ very 
considerably.from that of another. i ` 

An ecħidna one cold morning was as low as 22°; another, 
Brought in from the forest in a sack exposed to a fierce midday 
heat, registered as high as 36° 6. The accompanying diagram 
(Fig. 2) represents the general character of the variations, the 
temperatures in edch case being the average of from three to six 


- individuals, which never vary from one another atethe same time 


more than a fifth of a degree. te 

It will be seen that the temperatures of the echidnæ varied 
from 22° to 36°°6. This‘is an immense range for a’ mammal, 
and suggests a reptilian want of capacity for temperature regu- 


lation. Moreover, though the concomitancy between the air, 





Fis. 2.—To saow want of concomitance in the temperatures of Echidna 
R and air. Upper line, Echidna ; lower line, air. 


and the body temperatures is by'no means strict, there is enough 
to show that the one in a large measure follows the other. It 
is to be remembered that while a monotremé may rise and fall 
witl the air, yet the one change will follow the other after a 
definite period of time, and an hour after sunset, though the air 
in a box may have grown’ much cooler, the echidnz in that box 
may have only begun to cool. ` aoe : 

The next stage in the anatomical classification brings us ‘into 
the order of the marsupials, and here again we make an upward 
step in view of a temperature higher, but not so high as that of 
mammals in general ; steadier, but not so steady as is usual in 
eall the remaining orders, I have observed the temperatures of 
sixteen different species of marsupials, and they average 36° 
exactly, as the result of 126 observations. ‘They are thus 3° below 
the average of other mammals. È : 

© The marsupial whose temperature, so far as I have observed, 
comes next above the monotremes is the wembat, which stands 
at 34°°r, as the average of®single observations made on vo 
specimens (PhaStolomys lastorhints, 34°°3, and P. platyrhifus,. 
34°). Next seems to stand the genus Pefaurus, or flying squirrel. , 
” Mr. Ernest Le Squéf was good enough to observe for.me the 
temperatures of five®specimens in the Zoological Gardens of 
The average ise35°'7. 


bears or koalas. *I have kept nmerous specimens of this animal 
(P cinerus) on his native gum trees, with nothing artificial about 
him savæa strap and répe whereby he could be pulled down 
from time to timeto have his temperature observed. Thus I- 
- maléeighty-three observations, the average of which amounts 
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é : 
36°°4. Females at ‘the breeding time aregalways very 
decidedly above the ordinary degree of wermth. If such cases 
be excluded, the average is exactly 36°. But the average for 
malesealone is only 35°°2. The range of variation may be seen 
iù Fig. 3. ' . 


The range is not very wide, yet I have often Known healthy - 


specimens that had been for a while in the sun stand as high as ° 
37°°9, while on a fool day or in a very shady place the same , 
individuals would be owly 35°°3,'a range greater than we would 
find under the same circumstances ih-any of the higher mammals. 
The highestgregister I eyer obtained for a thoroughly healthy 
koala was 38°'4, which is a degree and a half above the normal * 
temperature of man ; the lowest was 34°9, or nearly two degrees 
below man’s normal. e. ° * i s 


ho! oa ë 
According to observations teken for me by Mr. Ernest Le 


Souëf, the Dasyures come next at an average of 36°. e 


Phalangers stand next in order, The average of twenty-two. 
observations on from two to four specimens of the ring-tailed , 
opossums (Phalangista) gave 36°°6, which is only a little below 
But again the range was much 
greater than one finds in any of the higher mammals. 
weather, with,the thermometer at 16'°8, a male would.-register 
about 35°, a female about.one-tenth of a degree higher ; but in 
warmer weather, though still in the shade, where the thermo- 
meter registered 31° to 35°, the opossums would be about 37°. 

Mr. Ernest Le Souéf took for me the temperatures of three of 
these Australian opossums in the Melbourne Zoological Gardens. 
Phalangista vulpina gave 36°°1, Phalangista fuliginosa 37°°3. 


’ 
aay 


Fic. :.—To show want of concomitance in the temperatures of Koala and 
air. Upper line, Koala; lower line, air. , 


This, corresponds with Selenka’s observations of the true 
opossums (Didelphys), which ranged about 37°. 

I have made only four observations owthe temperatures of the 
kangaroo family. They are a little under the’ human standard. 
Macropus giganteus gave 36°°6, Halmaturus bennettii gave 
37I, Petrogale xanthopus 35°°9, while the -tree kangaroo‘ 
(Dendrogalus grayi) was exactly at the human standard, 37°. 

From the few recorded temperatures of rodents and in- 
sectivores, I should think it most probablé_ that they came next 
in order, with perhaps the Cetacea aad Sirenia, judging from 
occasional records, as almost on the same level. All the other 
orders of mammalia stand uniformly much above the human 
temperature. 

It is clear, therefore, that there are grades of temperature, and 
that the mammals which are -classed lowest on anatomical 
founds are not only of the lowest temperature, but also of the 
greatest range, and they-eare likewise, of all mammals, those 
which are wnder the strongest and most direct influence of the 
æmperature of the environment. 

Similar, though much less complete connecting links may be 
séen im the case of birds. The lowest of birds are the Ratitæ, 
or Cursores, and these appeae to have the lowest temperature. 


‘Mr. Etnest Le Souéf took for me in the Melbourne Zoological 


Gardens observations on the temperature of the emu. These are 
the lowest records of bird temperatures of which I know. They 
averaged 39°'5, while .all the birds above the Ratitee are in- 


variably over 40°. -The temperature of thirty-six fowls, taken 


quietlygby night from their perches, averaged 41° exactly, while” 


that of twelve, lifteel from the nests in which they were broodin:, ae 
: ii e, 


e + 
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averaged 41°-g, but these of course were always warmed up‘ 
previously by a little violent exercise. Turkeys stand about 
the same level ; ducks are stated, on Bood authority, to be lower ; 
but I have found for these birds, from a fairly large numBer of 
observations,eap average of 42°°1. The temperatures of birds of 
ithe more intelligent orders is generally somewhat higher. If 
“we exclude the birds of prey, we mfght say hat in all orders 
- above the anseres, grallæ and gallinze the temperature ranges 
over 42°. It would be a matter of interest to secure some 
observations ‚of the temperature of the apteryx, in order to 
determine whether the lowest of birds skows by its lmdy warmth 
‘in some degree the same reptilian affinity which the®mono- 
tremes exhibit. , In that case ‘thege would be reason to believe 
tat the resteof the Ratitee would @orrespond closely to the 
Marsupials, being a connecting Bink, but ‘much closer to the 
* higher forms than to the lower.: i } 
a Ina very general way, and not forgetting numerous limitations 
and contradictions, it may be said that bodily activity depends on 
body temperatures, that creatures such as insects and reptiles 
aee active only when warmed up from without, but become 
*torpid with decreasing temperature. The type in which activity 
is genéraflly habitual, “maintains its own body temperature. This 
is seen in the mammals, but moré still in the birds. But this 
warm-blooded active condition was produced by no sudden 
emergence; the munotremes and marsupials form a gentle 
gradation between the reptile and the carnivore or ungulate ; 
e while, so far a$ indications point, there is reason to believe that 
the lower birds still are reminiscent of a once existent chain of |, 
links which equally joined the cold-blooded lizards to those , 
warmest-blooded ®f all creatures, the passeriformes and 
e fringilliformes. : ‘ 
e 
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UNIVERSITY, AND EDUCATIONAL 
‘© INTELLIGENCE. ,, 


OxrorD.—Dr, W. T. Brooks has been appointed Litchfield 
Clinical Lecturer in Medicine. 
. "The Welsh Prize for Human Anatomy for 1897 has been 
awarded to MË A. T. Waterhouse. 
W. K. Spencer, of Batley Grammar School, has been elécted 
“to a Demyship in Natural Science at Magdalen College, and A. 
J. Wébb, of Dulwich College, to an Exhibition. 
Convocation has conferred the degree of M.A., by decree, on 
Mr. A. A. Rambaut, the newly-appointed Radcliffe Observer. 
© Prof. Gotch and Dr. Buckmaster have been appointed 
Examiners in Physiology, an@ Prof. Allbutt and Dr. Ormerod in 
Medicine for the M.B. Examinations from 1898-1900. s 
Mr. N. V. Sidgwick, Ch. Ch., is President of the Junior 
Scientific Club for the present' term, The other officers are ; 
Treasurer, Mr. A. E.’ Boycott (Oriel); Editor, Mr. A. R. 
Wilson (Wadham); Secretaries, Mr. A. Hartridge (Exeter), 
‘and Mr. Ẹ. Nunneley (B.N.C.). f 


CAMBRIDGE.—Dr. Shore, of St. John’s College, has been 

appointed Chairman of the Examiners for the Natural Sciences 

' Tripos, and Dr. [lobson, of Christ’s College, for Part II. of the 

Mathematical Tripos. ee: : 
The Arnold Gerstenberg Studentship, for natural science 
students who distinguish themselves in Moral Philosophy, has 
been awarded to Mr. C. F, G. Masterman, of Christ’s College. 

* By the will of Mr. Joseph Gedge, M.B., who died at Khartoum 
in 1870, while acting as medical officer to Sir Samuel Baker’s 
expedition, a sum of 10004 has now come to the University for 
the foundation of.a biennial prize in Physiology. The recipient 
is to be a graduate of the University of not less than five-or 

more than seven years’ standing from matriculation, who sends® 
in the best essay embodying original olservations in physiology, 
including histology, physiologieal chemistry, and physiological 
physics. If the prize is not awarded on any occasion, the 
‚accumulated income of the fund is to be given to the Museums 

of Anatomy and Physiology. : s 

At St. John’s College the followiag awardsin Natural Science 
have been made.to students not yet in résidence :—8o/. scholars 
ships, Williams; of Pocklington School, and Wakely, of St. 
Olave’s School ; 70% scholarship, Gregory, of University College, 
Bristol ; 50/, minor scholarships, Crocker, of Llandovery College, 
and Macalister, of Charterhouse $ 50/. exhibition, Browning, of 

` . Dulwich College.’ tee Ar ; Pie 
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was 41°°4. Numbers of fowls caught while roaming abtut | © At Trinity College the cagtespondiag awards ate as folloWse— 


“tained in 
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asd. minor scholarship, Harrison, of Royal College of S8ience, ., 
London; 50/. minor scholarship, Hamill, of St. Paul’s School ; ‘ 
40/, exhibitions, Keeling, of Bradford School,*and Scottg ot 
Rusty School ; sizarship, White, bf Royal College of Sciertce, 

ndon. ae 7 


2 ® 
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® . 
THE death is'announced of Dr. Arthur Scheffer, fermerly* 
poe of chemistry and medical physics in the University or 
ieff. ` 


1 Tue Calendar for the seventeenth session (1897-98) 8f the 


University C&lld&e, Nottingham, 
Nottingham by Mr. J. Sands. 
Mr. ARTHUR HAMILTON WHITE has’ been dbpointed 


professor of pathology in the school of the Royal College of 
Surgeons, Ireland, in the place of Dr. Thomas Myles, resigned. 


has just been published at ` 
í e 


"A LABORATORY for experimental psychology has been openeds 
under the direction of Dr. W. O. Krohn, in the Illinois Eastern 
Hospital for the Insane, at Hospital, Ill, 


AT a meeting of the Court of the Victoria University, held at 
Owens College, Manchester, Prof. D. J. Leech was re-elected a’ 
member of the Council. It was resolved: ‘‘ That the colleges 
of the University be invited to take such steps as may be 
necessary‘to secure the inclusion of the colleges in the list of 
institutions at which Royal exhibitions and national scholarships - 
can be held.” ‘ 


. THE Kingsley Laboratory of the Worcester Academy was. 
dedicated on October 30. Addressés were delivered by - 
President Eliot, of Harvard University; President Hall, of ` 
Clark University, and President Mendenhall, of the Worcester - . 
Polytechnic Institute. The building is said to be the best 
equipped for the study of science possessed by any secondary-- 
school. 


GEHEIMER BERGRATH BRUNO KERL, professor of metallurgy - 
at.the Berlin School of Mines, has retired after more than fifty-- 
years constant professorial work at Clausthal and Berlin. He 
has been a voluminous contributor to the literature of metallurgy, 
and for thirty-eight years he was one of the editors of the Afining-- 
and Metallurgical Journal of Leipzig. On his retirement the . 
German Emperor bestowed on him the Order of the Red Eagle . 
in recognition of his great services to metallurgy. 


THe following appointments abroad are noticed :—Dr. 
Charles W. Dabney, recently assistant secretary of agriculture, 
to be president of' the University of Tennessee; Dr. Arthur - 
Allin, of Ohio University, to be professor of psychology and’ . 
pedagogy in the University of Colorado; Dr. Hermann: Munk 
to be full professor of physiology in the University of Berlin > ; 
Dr. Hettner, of Leipzig, to be assistant professor of geography in 
the University of Tübingen, Dr. Max Busch to be asgistant 
professor of analytical chemistry and chemical technology in the - 
University of Erlangen; Dr. Zwaardenmker to be professowof ` 
physiology in the University of Utrecht; Dr. Frank K. Cameron, 
late associate professor of chemistry in the Catholic University of ~ 
America at Washington, to be research assistant in physical 
chemistry in Cornell University; Dr. O V. Darbishire to be: 
lecturer (privat-docent) in botany at the Prussian University of 
Kiel; Dr. A. R. Hill has been appointed to succeed Prof. 
Wolfe at the University of Nebraska. The chair vacated by 
Prof. Hill at the Osh-Kosh Normal School has been filled by , 


_the election of Dr. F. D. Sherman, 


_ Tue Report of the Council of the London Society fo» the 
Extension of University Teaching, for the session 1896-97, hase 
reached us, anc is of an encouraging nature. The number of °” 
courses for the sessior®under review was 160, as compared with 
148 Mr 1895-96, and the number of Students for the two periods, 
in thë order named, was J4,1§0 and I 3,238. The slight falling 
off in the number of certificates awarded (1807 in 1896-97, as 
against 1906 in 1895-96) is explained by the alterations made 
in the Regulations of the Education Department with regard fo 
the Queen’s Scholarship Examination. Candidates.are now only 
allowed tS take the University Extension examination as an - 
alternative to the Queen’s Scholarship examinafion inthe same - 
subject, ‘whereas formerly- the possession of.á ‘sessional cer-- . ~ 
tificate secured a block of sixty marks in “addition, to ‘thdse ob- 
the ordinary’ examiation. . The Cofncil anticipatede 
e’ : ' Pa aE e a 
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® -in cormection with the Society under the altered conditions. 


* borne by the Technical 


are not due to a flow from the distant Cordilleras, but to small 
. local craters.—-The former extension of the Appalachians across 


“ land area crossed what is now the lower Mississippi valley. The 


‘Jachian watershed; and admitted the early Cretaceous sea across 


o Sonie features of the pre-glacial- drainage in Michigan. 


-traversing a.sofium flame. 
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thatthis‘alteration would make a, mugh greater difference in the 
number of ptpi]-teachers working for sessional certificates thag 
has been the case. They have been much gratified by the en- | 
thitsiasrg shown by the heads of pupil-teachgrs’ centres with 
regard to University Extensión teaching, in their efforts to keep 


Pioneer courses. of@ectuges, the ‘expenses of which have been 
ducation Board of the London County 
Councif, have been given at Bethnal Green, Poplar, Queen’s 
Park, St. Pancras, Shoreditch (two courses), Walworth (two 
courses), and Wandsworth. These courses were attended by 
abouf 3500 people, almost exclusively of the artisan class. The 
average attendance at eachJecture was 387. Pn fwo of the dis- 
tricts regular eXt€nsion centres have been formed as the result of 
the -lectmres. In connection with these courses the illus» 
trations of scientific principles are largely drawn from the in- 
dustrial developments of the district with which the working 
men are*particularly acquainted. Thus the course on ‘‘ Electric 
‘Power and Lighting,” given by Dr. Laurie at the Town Hall, 
Shoreditch, in the Lent Term, was fully illustrated by views of 
the Shoreditch electric: installation, and created an intense 
interest in the,subject among the working men, who attended in 
„great numbers. A large proportion of the audience remained 
tor class instruction after the lectures ; many. did regular weekly , 
paper work, and forty obtained the certificates of the Society as 
the result of the terminal examinatlon. 


SCIENTIFIC SERIALS. 


American Journal of ‘Science, November. — Geology of 
Southern Patagonia, by J. B. Hatcher. This is an account of 
the results of an expedition into Argentine Patagonia made for 
the purpose of collecting vertebrate fossils for Princeton Univer- 
sity. The oldest sedimentary deposits seen were a series of 
black, very hard, but much fractured slates, with Ammonites 
fairly abundant, but not sufficiently well-preserved to admit of 
identification, These beds are referred to the Jurassic, chiefly 
on account of their lithological characters and the great thickness 
of the overlying rocks, which, to judge from Dinosaurian remains, 
can‘hardly be more recent than the Cretaceous. The beds of 
basalt-observed by Darwin on ascending the Santa Cruz River 


Mississippi, Louisiana, ‘and Texas, by J. C. Branner. Gives 
additional facts in-support of his thesis that the’old Appalachian 


‘coal-measures drainage’ of the Illinois-Indiana-Kentucky basin 
flowed westward .through the ‘Arkansas valley into a carbon- 
‘iferous Mediterfanean:sea... The.drainage of the coal-measures 
region south of the ‘Ouachita anticline flowed westward and 
entered this sea north of the Texas pre-Cambrian area. The 
draingge of both the. Arkansas and Texas carboniferous areas 
“was reversed about the end.of Jurassic times, when orographic 
n®vemerts over southeeast Arkansas, eastern Texas, Louisiana, 
and Mississippi submerged the former extension of the Appa- 


ithe, Paleozoic land as far north,as southern Illinois.—The com- 
:bustion of organic substances in the wet way, by I. K. Phelps. ` 
Carbon dioxide may be..estimated iodometrically with .a fair 
degree of accuracy. It may; therefore, be applied to the de- 
termination of organic carbon oxidised. by liquid reagents, such 
as potassium permanganate or chromic acid. The former was 
used for oxidising oxalates, formates, and tartar emetic; the 
latter for:these and cane-sugar and paper., The method is very 
sucessful in the case of the less volatile organic compounds.— 
In all 
the glaciated area of North America no_regio& is so extensively 
‘and deeply covered with drift as the lowe? peninsula of Michigan. 
‘The author works out the probable features by analogy with 
‘unglaciated areas, and constructs a neap showing the probable® 


Q E 


- ‘carboniferous river system. i 


r= Wiedemann’ ARnalen der Physik und Chensie, No. 10.— 


-Observation of Zeemann’ phenomenon, by W. König. The, 


author observes the dark sodium lines produced by an are light 
The broadening in a magnetic field 
is-detected by a differential method. A quarter-wave plate and, 
a doubly-refracting ptism are used to obtain two images of the 


eslit joining across a narrow line, eThe extinction of the circu-, 


larly-polarised right-hand edge in one image, and the left-hand’ 
NO. 1464,-V7L. 57 | 
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, apparatus forms.a convenient ‘‘ rectifier.”—Researches on lamp- 





hypothesis, and a mere: empirical formula. 
„assumed that the Ramsay and Young formula was.very exact, its 
originators did: nof, put ‘it forward.as being infinitely exact. 


. e ; 
ed&e in the other, gives the appearance of a lateral displacement 


which is reversed by turning the prism. A totad displacement, 
of 1/28th of the distance between the I lines is thus obtained 
in a field of 7300 units.—On the rate of depolarisatiow of ‘elec- 
trodes and on dielectric constants at low temperatures, by R. 
Abegg. „This is a criticism of Dewar and Fignaing’s alleged 
enormous capacities ‘of certain dielectrics at yery low tempera- » 
tures. The author maint&ins that these are only apparent, and” 
are really due to the very slow depolarisation of ‘electrodes in. 
great cold, so that the’current obtained from the condenser is a 


„polarisation current instead of being a dielectric current.—On 


the depolaiésation of maxcury and platinum electrodes, by K; R. 
Klein.” Large and small electrodes dipped into various acid’ 
and esalt solutions, and the gcourse of their polarisation by a 


known E.M.F, and tfeir subsequent depolagisation, wis 


investigated by means of a chpillary electrometer of negligible 
capacity. It was found that the rate of depolarisation was nearly e 
independent of the area of the electrode and of the nature of thg 
solution, but was much accevtrated by heat and by the presence, 
of a salt composed of the electrode metal as a base, and-the acid 
of the electrolyte.—An electro-chemi€al method of convertis 
alternating into direct currents, by L. Graetz, Cells in which® 
aluminium forms the anode do not transifit currents*“havitig a 
voltage below 22, Alternating currents may therefore be con- 
verted into intermittent currents by means of a battery of such 
aluminium cells. The author describes. an arrangement for 
obtaining a direct pulsating current by the'same means ‘The 


black, by J. Stark. The specific gravity of solid lampblack is 
forty-three times that of lampblack as deposited. One cc. con- 
tains 1,270,000 million particles of lamp Wack.. The author 
obtained polished surfaces of lamphlack, and proved that as 
regards elliptic polarisation they occupy a place intermediate 
between ‘transparent subs{ances and metals. ° 


AND ACADEMIES. 
LONDON. 5 


Physical Society, November 12.—Mr. G. Johnstone 
Stoney, Vice-President, in the chair.—Mr. J. Rose-Innes read 
a paper on the isothermals of ether. The well-known general- 
isations of Boyle and Gay-Lussac with regard to the pressure,” 
volume, and temperature- relations of gases, were examimed by 
Ramsay and Young, who deduced the law p= d¢'— a, ie. 
that pressure is a linear function of temperature, at constant 
volume, where å and æ are functions of volume only. It yet re- 
mains to discover the form of these two functions dand a. The 
author finds å and æ for a large number of volumes, and from 
them devises an empirical formula. As a preliminary step he 
examines whether any single algebraical expression ‘can repre- 
sent the case, so as to determine the probability of discontinuity. 
For this purpose a graphic method is applied.. By plotting 
(az?) against vt, a curve is obtained of * cusp” shape.’ The 
point of the cusp occurs very near critical volume, it suggests 
discontinuity in the slope of (av®)", The author concludes that 
there is extremely rapid change of behaviour of the gas at this 
point. Again, it is known that the temperature at which pres- 
sure is accurately given by the laws of a perfect gas at a par- 
ficular volume, is constant for large volumes until critical volume 
is approached. The author observes that at the critical volume 
this temperature diminishes somewhat from its value for large 
volumes. These conclusions were embodied in .a previous 
paper, and an algebraical expression for pressure in terms of 
temperature and volume were then given for isopentane. In 
the present paper the author investigates a similar formula for 
ether.. Prof. Ramsay said that experimental errors might 


SOCIETIES 


| account for some ofthe lack of agreement ‘between proposed 
formule, and direct observatign of the behaviour of gases. 


Isopentane was probably a better-investigated body than ether, 
Tor it was simplér. Ether tended to form complex molecular group- 
ingg,ebut isopentane was probably a mono-molecular liquid. Prof. 
Perry did not quite agree with the author's conclusions.. It was 
necessary to distinguish between a formula founded on a physical 
The. author had 


Probably the best test ‘for such a formula as that under discussion 
would be derived from some thermo-dynamical conclusion 
dedficed from it, The Rose-Innes formula, with five constants 
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and implying discontinuity, was to be distrusted, for there was 
no such thing as discontinuity in the problem. In any case, an 


` empirical formula-should have a verf simple form. Mr. Rose- 


Eu 


Innes admitted that a formula founded on sound hypothesis was 
to be preferred go empirical expressions. But mathematicians 
had not yet provided an hypothesis applicable to a substance 
Whose molecular arrangement was so cOmplicateg as that of ether. 
Mathematicians must, therefore, improve their methods before 
working formule could be deduced from tHtir hypotheses. The 
use of an erhpirical formula with five constants was justified by 
Kepler for the planetary orbits. Keplergised that foemula with 
no other justification than his experience that an ellipse fitfed his 
observations better than a circle... Similar instances might be 
cit€d from recgnt work on the theory of solution, and osmotics. 
Mr., Johnstone Stoney was dispbsed to look for a mathe- 
ematical cause for the cusp; it was-improbable that the physical 


. Change was so abrupt as that represented graphically by the 


i 


author. The question might be tested by plotting the two curves 


y = vÈ and y = av, ang by observing whether these also sug- 
gated discontinuity.-Mr. W. L, Waters then read a paper on 

he variations in thg E.M.F. of the H-form of Clark cells 
with’ teniperaturé. The authors, Messrs. F. S. Spiers, F. 
Twyman, and W, L. Waters, have investigated how. nearly the 
true E.M.F. of Clark cells can be computed at different tem- 
peratures by applying. the ‘ordinary temperature correction. 
As a standard, two cells of -the Muirhead type are 
*employed. The four cells under - test could be put 
through cycles of temperature in a special heating bath, 
containing oil circulated by a centrifugal pumping vane. 
E.M.F.s were det@rmined by a potentiometer method, and 
a careful study was made of the “lag” of E.M.F. behind 
tetnperatyye. The results are given in the form of curves. It 
is shown that “ lag,” in the H-form of ¢ell, is less than in the 
“ Board of Trade” form. Under ordinary conditions, when 
the rate of variation of temperature is less than 2° C. per hour, 
by applying femperature-corrections the true E.M.Fs of the H- 
form can be found to within a ten-thousandth of.a volt. In this 
respect there is little to choose between the H-form and the 
‘ Muirhead” cell. Mr, W. R.° Cooper thought the authors 
did not express ehe case clearly. The E.M.F. of the ‘ Board 
of Trade” cell could not, with reason, be itself stated within 
È.per cent. But in-some cases when, for instance, cells were 
used differentially, greater accuracy might be required, as, for 
instance, when a constant source of E.M.F. was being compared 
with the variations of another:source. Here it might be neces- 
sary to know the. ‘‘lag.” He would like to know with what 
degree ‘of accuracy the E.M. Faof the standard cell was deter- 
mined by the authors. The lag that occurred in the ‘‘ Board of 
Trade” cell was probably due to diffusion, crystallisation, and 
solution.—Mr. ‘Waters said the E.M.F. of the standard was 
measured by a Kelvin balance to one in ten-thousand. 


Entomological Society, November 3.—Mr.. R. Trimen, 
F.R.S., President, in-the chair.—Mr. Selwyn Image was elected 
a Fellow of the’Society.—-My. J. J. Walker exhibited specimens 
of Anzsolabis annulipes, Luc., an introduced species of earwig 
taken among bones at the chemical works at Queenborough, 
and of Brachysomus hirtus, Boh., a rare weevil, taken among 
dead leaves at’Chatham.—Mr. Janson exhibited a variety of 
Melanargia galatea of a clear yellowish cream colour, without. 
trace of the usual black markings. It was captured between 
Dover and Walmer in 1843, and was still in very perfect con- 
dition.—Lord Dormer showed a remarkable openwork cocoon 
of an ‘unknown Japanese moth, constructed from the larval 
hairs.—Mr. Jacoby exhibited fine examples of both sexes of the 
Australian Wepialids, Charagria ramsayi, C. splendens and 
Hepialus daphnandri.—Mrs. Nicholl exhibited a selection from 
the butterflies collected by her this year,in June and July, in 
the Albarracin Mountains in Agagon, containing several addi- 
tions to the list of the district published in Madrid by Don 
Zapater and Herr Max Korb. The species of greatest interest 


were, Ærebia zapateri, Oberth., Canonympha iphioides, State,- 


Satyrus prieuri, Pier., and its fulvoys 9 var. uhagoni, which 
was observed to be much more attractive to the males than the 
normal form was; Angynnis hecate, Esp., and Parnassius 
apollo, L., of which a female variety occurred with red-centred 
ocelli on the upperside of the forewing.—The Rev. H. S. 
Gorham showed examples of the following. rare beetles from 
the New Forest: Notiophilus rufipes, Vellerus dilatatus, T? rig- 
ouyx sulcicollis, and Lytta vesicatoria.— Mr. Tutt showed a 


, Sezjsæ of Noctuæ, taken at Romford by the-Rev, W. Claxton}. 
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ag oof aberrant form; and "for Mr. J. Merrin „a specinies. ot 
Aglais urtice with a silvery costal. spot on the underside of the 
forewings, a series of Melitea aurinia, and ån exapple-of 
Syrichthus male, ab. taras, t&ken near Gloucester.—Mr' 


` Kirkaldy exhibited a -complete series of species of ‘the genus + ® 


Notonecta, L., specimens of the larva and émago of ‘the very 
rare Detnostoma dilatatum, Say., from Arizona, and sbecimens e 
of Antipalocoris marshalli, Scott, from Ceylon, which whs pret 
viously recorded from Corsica alone.—Papers were communi: 


butterflies, and by Mr, E. Meyrick on new Lepidoptera from 
Australia and Re® Zealand. - ; 


CAMBRIDGE. ; 
Philosophical Society, November 8.—The followiffg com- 
munications were made:—On a method ‘of demonstrating 
assimilation in green plants, by Mr. F. Darwin, President, 
Farmer has shown that the protoplasm ceases to ‘circulate in an, 
Elodea leaf subjected to a stream of hydrogen and kept in the 
dark ; also that if the preparation is illuminated the circulation 
begins again. The cessation of the circulation depends un the 
protoplasm being deprived of oxygen, the reappearance’ of the 
movement is a consequence of the fresh supply of oxygen’ yield 
by the chloroplasts in light. The experiment canbe more 
simply performed by mounting in water two or three Elodea 
leaves under a single cover-glass, and sealing the preparation 
with melted wax and paraffin. The leaves if kept in the dark 
begin after a few hours to suffer for want of oxygen, and after 
six or seven hours the protoplasm ceases to circulate. The 
movement may be restored by exposing the preparations to sun- 
light or to incandescent gas flame. Thus a demonstration, in 
its way as interesting as Engelmann’s bacterial method, may be 
very simply performed.—Artificial cultures of Stereum, a timber-. 
destroying fungus, by Prof. Marshall Ward.—On Encephalartos 
ghellinchet, Lem., a rare Cycad, by Mr. A. C. Seward. The 
author gave a short description of a plant of Encephalartos. 
ghellinchtd, Lem.; which had: been obtained by Mr. Lynch, of 
the Botanic, Gardens, from Messrs. Saunders, of St.. Albans.’ 
This species differs in the form of the frond from the better-known 
examples of the South African Cycadean genus Encephalartos; 
and presents certain features which are of importance from a 
paleobotanical point of view. 3 oo 
' MANCHESTER. - i 
Literary and Philosophical Society, November 2,—Mr. 
J. Cosmo Melvill, President, in the chair.—Prof. Boyd Dawkins, 
F.R.S., exhibited a section of a spruce trunk which had’ been 
completely hollowed out by a-polysporous fungus. The résinous 
. pine-Knots, however, are left entire, radiating from the centre. 


- He also pointed out that similar pine-knots (which he examined 


in the museum at Basle) found in the interglacial deposit of ` 
' Darnten, and considered by Profs. Riitimeyer and Schwendauer 


*to be the remains of old basket-work or wattle-work, and to 


` prove the existence of interglacial man, are merely the resuft.of. 
‘the nature decay of the wood, and. are not artificial- -He, alsg 
showed, under the microscope, a section of Fardel coal, showing 
a resinous stem-or knot from a carboniferous plant, the rest of 
which has gone to form the black substance of the coal. ` Prof. 
F. E; Weiss made some remarks on the exhibit, attributing. the 
destructive action to ‘the fungus Trametes pini, ind explained 
- How the fungus attacked the centre of the tree, making its way 
{iti through the decayed core of- broken branches:—Prof. Weiss 
' thèn exhibited a specimen of Plowrightia morbosa, the black- 
‘knot, on a branch of cherry collected in Canada, where it has 
' been the cause of considerable destruction of cherry-trées. He 
also exhibited the fructifications of Peziza eriginosa, the green- 
rot of the’oak. “The fructifications of this fungus, which are 


‘@arely met with, were collected at New Abbey, near Dumfries. 
: A discussion followed, which also turned on the -subject of the 


colouri@g-matter of, fungi.—Prof. H,°B. Dixon, F.R.S., èx- 
hgbited@and remarked upon a number of lantern photographs of 
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Academy of Sciences, November 8.—M® A, Chatin in the 
«hair.—On the influence of hygroscopic substances upon the 
combination*of hydrogen and oxygen, by M. Berthelot., ‘The 


| hygroscopic’ substances chosen, were’ hydrogen chforidé,, boron 
| fluoride, and. sulphurous anhydride as giving homogeneous 
! systems for liquids, concentrated sulphuric a¢id ; for'solids, phos- 
| phorus, pentoxide, ‘baryta, quickdime, and potassi®m hydroxide. 


F these the three. gases. were found to be withont appreciable 


effect in accelerating: the. reaction,;, With.. sulphuric, acid; the * 
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cated by the President on néw or little-known species of African. ` 
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ERRA alone disappeared at 280% owing ta its reacting wigh 
the acid. In the case where phosphorus pentoxide was presènt, 
the, rate of cambination was of the same order of magnitude as 
when the mixture was heated alone. . The coftclusion is drawn 
. that there is no equilibrium corresponding to the, vapour pres-” 
‘sure of ‘the water produced, but that the reaction, although very 


slow, ise unlimited.—@n an explanation applicable to the. 


pheriomena of Faraday and of Zeeman, by M. Henri Becquerel. 
Starting from the hypothesis that in a magnetic field the ether 
possesses a vortex-movement of given period, 0, the conclusion 
is.deawn that in the Zeeman phenomenon the variation of the 
wave-length ought to be proportional to the s@uavé of the wave- 
length. Theevalue of the teciprocal of @ is calculated both from 
the Zeegnan and Faraday effects, the numbers for air showing a 
good agreement in the two cases. —Study of the oysters of Cette, 
from the point of view of pathogenic micro-organisms, by MM. 
Ad. Sabatier, A. Ducamp, and J. M. Petit. No pathogenic 
-organisms could be found-in oysters after exposure for some 
time to water containing sewage. Even when cultures of the 
typhoid and. Což communis bacilli were injected into living 
oysters, no trace of either could be'detected after four days in sea 
water. The authors conclude from these experiments that there is 
mo ground, for considering oysters as orle of the causes of typhoid 
‘fever. —The Perpetual Secretary announced to the Academy the 
Moss sustained by science -by the death of M. Scheering.—Ob- 
--Servations on the Perrine comet (October 1897) made at the 
“Observatory of Algiers, by MM Rambaud and Sy.—On the 
general theory of functions of real variables, by M. R. Baire.— 
«On the potential of the double layer, by M.,A. Liapounoff.—On 
«ethe mechanism of rotatory magnetic polarisation, by M. André 
_iBroca.—On the variation of energy in isothermal transforma. 
-ations ; electric energy, by M. H. Pellat.—The dissemination of 
uthe X-rays, by M. Abel Buguet. By the use of protecting leaden 
„screens, in cases where a long exposure is required, ,a much 
clearer photograph is obtained.—On the molecular volumes and 
. densities of gases in general at all temperatures and mean 
pressures, by M. A. Leduc.—Table of the elements, arranged 
with the atomic weights in multiple proportions, by M. H. 
Wilde.—On some new lines in’ the spectra of oxygen and of 
thallium, by M. H. Wilde.—On the action of nitric acid upon 
tin, by M, R. Engel.—Estimation of phenylhydrazine, by M. H. 
Causse. The method proposed is based upon the reduction by 
the phenylhydrazine of arsenic to arsenidus acid, and the jodo- 
metric estimation of the ,latter.--New combinations of phenyl- 
` hydrazine with. mineral. salts, by M. J. Moitessier. The salts 
-„described are compounds of phenylhydrazine with the chlorides 
„and sulphates of nickel and cobalt, and cobalt bromide. They 
„contain more phenylhydrazine than - the series previously 
-v described. —Biological preparation of levulose from mannite, by 
_MM. Camille Vincentand Delachanal. The ferment of sorbose, 
. . developing i in a solution containing mannite, oxidises the latter 
to lIevulose.—On some’ halogen derivatives òf methyl-phenyi 
| ketohe, by M. A. Collet. The preparation and properties of 
'e C.H,Cl.CO.CH,Cl [1:4], CgsH,Br.CO.CH,Cl [1 : 4], 
C,H,CL.CO.CH,Br [1:4], and C,H, Br.CO.CH,Br [r:4] 
sare) described. — On caroubinose and d-mannose, by 
M. Alberda van Ekenstein. ‘The sugar, described as 
snew by M. J. Effront (August 2, 1897), obtained from the 
„grains of Ceratonia siliqua, is identical with g mannose. 
"Vegetation with and without argon, by M. Th. Schloesing, - 
jun. No difference could be observed in the growth of the 
“plants in the two cases, and no measurable amount of argon was 
_iabsorbed.—-On Strongylosis observed at the Agricultural School 
at ; Grignon, by M. Ch. Julien.—On the production: of gum in 
thè Sterculiaceæ, by M. Louis Mangin.—On the periods of, 
development of the black rot in thè south-east of France, by M:s 
Joseph Perraud.—On the, diseases of the bulbs of Crocus sativus, 
L., by M. E. Roze. —sResearches ofi the formation ‘of oil 
_ reserves in seeds and fruits, by M. C. Gerber.—On the%bsorp- 
tion of carbon monoxide by the blaod of a living mamal, bg. 
M. N. Gréhant. 
ing ‘1/6ooothe of gts volume of carbon monoxide or less, the 
volume absorbed by ` tog ¢,c. of blood was proportional to the 
time.’ For stronger mixtures (oor) a limit ‘appeared to be 
yeached. after about three heurs.—On the histological ‘modifica’ 
tions of, herve cells in a state of tatigue, by M. Ch. A.. Pugnat.~ 
Fatigue in the negve .cells is accompanied by a diminution i in 
volume of the cellular body d the .nucleus, and by the’ ‘dis- 
Appearance of the chromatic subgtance of the proto last: —In- 
. termediate, forms in cartilaginous‘ tissue,. ee M. t. Tog 
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“ments at Kew Observatory : C. Chree, F. 
Brown, F.R.S., and F. kscombe.—On the Structur 
Fossil Plangs from the Paleozo’c Rocks.' IL On 
Genus o! 


Cells : 
of 'Evolution. 


_ Profa K- 
Treatment of the “ Normal Curve” 
'toẸorrelation; and to the Theory of Error : 
LINNEAN SociETY, at 8.—Qp PA tob 
—On Haddonia, a New Genus of Foraminifera : 


W. F. Sheppard. 

F. Ch&pman, e 

Fusion with Potash or Soda : Dr, rossley and W. H. 

jun., F.R.S.—Experiments on the Synthesis ọf Camphoric Acid : W. 

Bentley and W. H, Perkin, jun., F.R 

` Cupric Sulphate-Solution : Dr. Frank Clowesand R. M 
MONDAY; NOVEMBER 22. 


_ out Wires. A. Campbell. 
TUESDAY, NOVEMBER 23. 


Mining Plant in. Pennsylvania: W; S. Gresley. 


of Lightning Flashes, illustrated by Experiments and Bhotographs : 
Stuart Bruce. ' 
ANTHROPOLOGICAL INSTITUTE, at 8.30. 


Campbell Black. 


Rovat Suctery, at 4.30.—Aceount of a ompal tee of Magnetic Instru- 
.R.S.—Note on the Influence ot * 
very Low Temperatures on ‘the’ Germinative Power of Seeds: H. T. 
and Affinities of , 
pencerites, a New, 
copodiaceous Cenes from the Coal Measures, founded*on the” 
k pare be Wenceri of Williamson : D, H. Scott, f.R.S.—The Histo- 
logy of the Cell-wall, with special reference to the Mode of Connecrion of, 
W. Gardiner, FeR.S,—-Mathematical Contributions to'the Theory ` 
IV. On the Probable Errors of Frequency Constants, aud 
on the Influence of Random ‘Selection ‘on Variation and Correlation : 
Pearson, F.R.@,.and L. N. G. Filon’—-On the Geometrical 
of Statistics, with especial reference 


tobolbos manaarensis: Prof. A. Dendy. 


‘CuemicaL SOCIETY, at 8.—On' ar Decom osition of Camphoric Acid by 
poral i 


H. 


.S.—The Action y of f Magnesium oo 
. Caven.— Proper 

ties and Relationships of Di-hydroxytartaric Acid: H. J. Horstman Fenton. 
CAMERA Cus, at 8.x3.—Seismograms and Telegrams : Prof. Milne, F.R,S. , 


CAMERA Cuus, at’ Br 5 —Electric Waves, illusyated by Telegzaphiy, with? 


‘INSTITUTION OF ÇiviL ENGINEERS, at 8.—Central Station Biectric Coal 


Roya PHOTOGRAPHIC Sociery, at 8.—Photographs of the Optical Projec- ` 
tions‘in Space produced by the Aerial Graphoscope ; Probable mss Ete 
ric 


LEIGH BROWNE TRUST AND THE HUMANITARIAN LEAGUE (St. Martin's 
Town Hall, W.C.) at 8.—The Germ Theory eand its: Fallacies: Dr. 





WEDNESDAY, ŅNOÌEMBER 24. £ 
Soctery oF ARTS, at 8. Br her of Metallurgy and Metal Mining ®in 
America during the Jast EIE Century: Prof. James Douglase” i 
SDAY, NOVEMBER 25, 
Rovat SocCIETY, at Fe i i 
INSTITUTION OF ELECTRICAL ENGINEERS, at 8.—Accumulator Traction on 

Rails and Qrdinary Roads: L. Epstein. (Continuation o®Discussion.) 
Camera CLUB, at 8.15. —Photographic Action Writ Large: a Kurvey- 

linear Conversation on Corn : Prof. Armstrong, F.R.S. 

- CONTENTS. PAGE 
The Mathematica used in Connection with Physics. 

By W. EB. Av - 49 
The Electrical Phenomena of Nerve. By 4; B. $ + 50 æ 
Notes of a Naturalist and Antiquary . ip isan teehee 
Our Book Shelf :— 

Leumann i : “Notes on Micro-organisms Pathogenic to 
Man” 52 
Canney ; «“ The Winter Mefeofology of Egypt ‘and its 
Influence on Disease ” 52 
Minet: “ Les Fours Électriqaes et leurs ‘Applications ” ` 53 
* Bibliography of X-Ray Literature and Research “ 
(1896-1897)? . . 53 
Wiilfing : * Die- Meteoriten -in Sammlungen und ihre 
Literatur, nebst einem Versudh den Tenens der’ , 
Meteoriten zu bestimmen” . . ete ee ete 53 
Letters to the Editor :— ` 
Rediscovery of the Tile- fish (Zoghótatitus) —Dr,. A. 
Günther, F.R.S. 53 
e The Exploration of the “Air by. Means of Kites, La: ‘ 
Lawrence Rotch, , 53° 
Lord : Rayleigh’s Proof. of Yan” t Hoff’s Osmeti 
Theorem, ` ( With- Diagram, ipi G. Donnan .". 53 
The Law of Divisibility, —Dr. C. Bérgen; Henry T. 
Burgess . .- 54 
Hon, Ralph Abercromby. By R. H. Scott, FR.S. 55 
Rev. Samuel Haughton, M. D. „By C. es 55 
Notes . RARE E, 
Our Astronomical Column: te ‘ 
The November Meteors (Reonids) bi 61 
Jupiter's Third and Fourth Satellites . tag ah at (OE 
Comet Perring (October 16) . Bla, Ge ae es pe or OL 
©° The Variable Star 8 Lyre : +.) , : 64 
' Geologists in Canada,» AAE ) 62° 
Professor Virchow's Jubilee... 66 
|, The Temperatures of Reptiles, Monotremes, ‘and . 

Marsupials; (With Diagrams): By-A; Suthefland’.. 67 
“University and Educational Intelligence. ah 69% 
Scientific Serials: `, : te ate fn 76 










Secieties and Academies 
. att of Sogieties 


NATURE. Oh gs 





e : ` Bs 
THURSDAY, NOVEMBER 25, 1897. 








we 


VOLCANOES ‘OF NORTH AMERICA. 


Volcanoes of North America; a Reding Lesson for 
Students of Geography | and -Geology. By Israel C. 
. Russell; Professor of Geology, University, of Michigan, 

, Pp. xiv-+ 346. (New York: The Macmillan Ço. 
London: Macmillan and Co., Lt., 1897.) i 


ROF. RUSSELL’S beautiful volume is, in some 
“A. sense, a companion to Sir Archibald Geikie’s 
account of the volcanoes of Great Britain ; but whereas 
the latter deals with vokanic reliés of all ages in an area 
the whole of which has been studied in considerable, 
detail, {he former Has to do only with still active vol-, 
canoes, or such as have been in activity since the beginning 
of the Tertiary era, while in many of the districts dealt 
with but little scientific information is available. _ 

e The first chapter contains a most useful summary of 
the general characteristics of Volcanic action all the 
world over, culled drom the work of authorities like Judd, 

*Palmieri and Shaler, Verbeek, Dutton and Dana, followed 
by an aceount of the shape and structure of cones, and 
the different rock products formel by- volcanic action. 
American volcanoes do not enter much into this account, 
but touche? of local ‘colour are not altogether absent, for 
we learn that “while Vesuvius is regarded as a very 
obstreporous volcanic vent, its performances are mere 
Fourth of July fireworks in comparison with the Day of 
Judgment proceedings of Krakatoa.” 

‘In dealing with masses of intrusive rocks the ssi 
distinguishes between dykes, sills, laccolites, plugs, and. 
subtuberant mountains, the Jast term applying to great 
sculptured domes like the Black Hills of Dakota, known 
to be based in an gnormous*core of granite which appears 

' to have slowly increased in bulk like “the growth of a 
tuber in the earth” and lifted the sediments upon its 
back. 

. The next three chapters are devoted to the volcanoes 
of North “and Central America. The author does not 
appear to have visited Central America, Mexico, or 

* Alaska north of Cook’s Inlet,.and in his description he is 
further hampered by the absence in many cases of recent 
or trustworthy scientific information. Considering this dis- 

: advantage the account given is a very useful one, and as 

. much care has been taken to exclude untrustworthy infor- 
mation asto make the most of what is good. In spite of 
Humboldt’s authority, Prof. Russell thinks the story that 
‘Jorullo arose in a night is not worthy of credence. 
Izalco, in Central America, however, appears to have 
acquired its total height of 3900 feet*above the surround- 
ing country since 1770. 

Passing on to the volcanoes of the United States, Prof. 
Russell at once finds himself at home and amongst 
examples which he has personally studied. His account 
becomes more graphic and full of the results of close 

1, and careful observation. Beautiful examples of denuded 


rocks standing as columnar rock pillars are associated | 


with the lava sheets forming “mesas” or plains about |' 
Mount Taylor in New Mexico. The oddéy-named Ice- 
a 


NO. 1465, VOL. 57] 


e . 

“S@ring Craters in Utah seem as perfecte a$ those* of 
Auvergne, and illustrate some strange phaseseof eruptigy: 
The lake of molten Java in one®of the craters appears to 
have slowly risen to a considerable height before break- . 
ing out an exit for itself, and relics of tts former levels 
still exist in fiye terraces inside the crater ting. @ne of ° 
the layas, too, though lying in a depressed channel, 
evidently “spread beyond its channel like an aqugous 
stream, and depesited, not its sediment, but its crust.” ° 

Many interesting features of the crater» tear and in 
Monro Lake, California, are described ; but we have 
only room for one or two of the obsetvations: Granite 
pebbles occur in the tuffs, evidently thrown up from a 


gravel sheet through which the volcano burst; one of? | 


the lava streams when looked at from above is seen to 
have its scoria ridges arranged like curved terminal 
moraines ; the lavas are mainly obsidians, and remain 
as plugs, more or less filling some of the craters, and 
even in, certain instances rising higher than the crater 
rim without overflowing ; where it did outflow, the lava 
was highly, viscous, and was pushed forward in thick 
sheets; terminating in precipices between 200-and 300 
feet -high. The beautiful cone of Mount Shasta in 
California, of: which a picture is given, has not been long 
extinct, for its most recent lavas are not glaciated. Yet 
one of them entered the cafion'of the Sacramento River, 


‘reaching a distance of fifty miles, and the river has since 


cut through this barrier and excavated a narrow gorge 
more than'a hundred feet deep in the rocks benéath. A 
still more ‘remarkable case of erosion is quoted from an 
extinct volcano near Fort Union in New Mexico, where a 
lava filled up the Mora cañon to a depth of 4oo feet. 
The river has re-excavated: this channel, and cut down 
230 feet into the rock beneath. “The time required for 
Niagara to cut its gorge . . . has been variously ‘esti- 
mated at ‘from’ 7009 to 35,000 years.” “In comparison 
with Niagara, it is ‘safe to say that I 50,000 to 200,000 
years have passed since the lava plunged-in a fiery flood 
into the gorge of the Canadian [River].”. “The descrip- 
tions of Crater Lake, Oregon, and the extinct snow-clad 
giants of the Cascade Range, set ee their dtnse 
forests like a * belt of emerald studded . . . with immense 
brilliants,” must ‘be passed over, as well as the admirable 
accounts of.the vast lava fields of the Columbia and the 
volcanoes of the Rocky Mountains, though they are full 
of good points. . ` 

A chapter is devoted to the noteworthy deposits of 


` volcanic ash and dust, some of which locally attain a depth 


of fifty feet, and spread over such areas as 10,000 and 
even 53,000 square miles. These indicate that “ disasters 


similar to those accompanying the eruptions of Conse- o 


guina and Krak&toa occur red at intervals throughout the 
Tertiary and Recent? history of fully one-half of N orth 


| Amewca,” leaving their {races in tracts of fertile soil and 
‘deposits of considerable economic value. 


In his chapter on “ Theoretical Consjderations,” Prof. 
Russell adopts the idea of “ potential plasticity ” of the 
earth’s inttrior. From this he derives the pressure which 
brings molten matter. to the surface, relegating to quite a 
secondary place the influence of steam. For’ many 
reasons he considers steam an accidental and non- e 
essential eonstituent' of lata, obtained by it when coming: 
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~ into tonéact with water-saturatdll rocks, The associatign with respect to the only independent varjable, the time 
of volcanoes “with ocean-margins he considers to be due | 4, where dhjdt = v, we obtain ° 


t@ thesfact that both clagses of phenomena mark planes j 


of weakness in the earth’s crust. This chapter is well de- 
serving of careful study, and the final one presents an 
° interesting Sketch of the chief events which mark the 
life-history of a volcano. 

The book is carefully written, and well illustrated by 
maps and process- -blocks from photographs. It would 
be a convenience if some simple mark had been used to 
indicage on the large map those volcanoes which have 
been active within recent times. _W. 





THE PRINCIPLE OF CONSERVATION OF 
ENERGY. 


Das Princip der Erhaltung der Energie und seine 
Anwendung in der Naturlehre. Von Hans Januschke. 
Pp. x +456. Medium 8vo. (Leipzig: B.G. Teubner, 
1897.) 

HOSE who are engaged i in teaching applied mathe- 
matics cannot fail to appreciate the wide advan- 
tages arising from according greater prominence to the 
principle of conservation of energy than it obtained in 
the text-books of the last generation. _ Unfortunately, 
however, this principle, when stated in the restricted 
form in which it is most easily understood—viz. the mere 
assertion of constancy of the total energy, kinetic and 
potential, of a material system—is insufficient of itself 
to determine the actual motion of systems with more 
than one degree of freedom, and, moreover, cannot be 
applied to find the passive reactions arising from con- 
straints. This particular point has been brought out 
forcibly ın the recent controversy on “energetics” in 
which Boltzmann, Planck, Helm and others have taken 
part. Some further assumption or generalisation is 
necessary ; either the principle of physical independence 
of force, or the extension of the principle of energy to 
virtual displacements (z.e. the principle of virtual. work), 
or the hypothesis that the equation of energy holds good 
separately for ever particle of a material system for the 
éomponents of motion in every direction, or the assump- 
tion of the variational equation, or the principle of least 
action ; all these alternatives are practically equivalent, 
and enable us to construct an energy theory of dynamics. 

Only quite recently Prof. Boltzmann, writing in Wiede- 

manis Annalen, suggested the possibility of building up 

the equations of motion, first of rigid bodies, and then 
of fluids and elastic solids, from the principle of energy 
aided by suitable subsidiary hypotheses ; and the present 
volume is interesting as showing bow this method works 
out when applied to a somewhat ebkementary text-book. 
We feay that Herr Januschke hardly empfiasises 
sufficiently the subtle difference between the restrictetl 
form of the principle and these necessary generalisations. 

At any rate, Mis deduction of d’Alembért’s principle 

„ (P. 42) strongly remirfds us of Clerk Maxwel]’s proof of 

” the Lagrangian equatiorss (“ Electricity and Magnetism,” 

vol. ii. § 561), the fallacy in which has been pointed out 

by Prof. J. J; Thomson. If ove differentiate the equation 


* of energy 


. Wy + 3(F4 + kno?) = constant ° 
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(rF Fy + mg) = = 0, 

oe 
whence, by taking accgunt of the fact that (accordmg td 
Herr Januschke) dh and dv are of opposite signs, it is 
possible to write down the equation 


> yF- mee ih = Šo 
e 


But here di = vdt, ad gothe variations dé are noteall 

independent, but their ratios are connected by rélations 

of the form . 
dh, _ dha _ dhs 


=z a ote... e 
Dy Uz U3 : 

There is here no justification*for the inference that 
such an equation will hold for variations other thafi 
such as are connected by this relation, że. for *displace- 
ments other than those the body really undergoes. As 
regards the change of sign mentioned above, comment 
is superfluous. í ? 

In treating projectiles, the principle of independence 
of motions is assumed, and with this aid no difficulty 
occurs. But we naturally. pass on tê the treatment of, 
“centrifugal force” as a more Crucial test of the energy” 
method, and here we find the result obtaine@*either by | 
a wholesale disregard of algebraic signs, or at any rate by’ 
what appears to an ordinary reader as such. „Taking two 
particles %2 and , connected bya string of length rr, 
and revolving in circles of radii v, and 7 the kinetic 

rgy is 
one W= gma? + YMD e 
For equilibrium the author writes down from this : 


» 
aW = m,v,do, —, mld, = 0 ° fi 


(why the sign of the second term should be changed is 
not obvious). Hence he infers that the tension in the 
string is ba 

Ż = ma a = MDa a, 
Putting v = rw where w is the angular velocity, he gets 


for the centrifrugal force 


e 
new? Omg 


r ty 

This result is obtained on the supposition of v being 
directly-proportional to7. But in the theory of central 
orbits, it is known that unless work is done on the 
particle by tangential forcesthe angular momentum, 
and not the angular velocity, is constant, and hence v 
ought to be taken inversely proportional to 7,° which 
would reverse the sign of the result. Hence Herr 
Januschke’s method really makes the normal accelera- 
tion tend in the wrong direction. 
_ After dealing with rigid bodies, the equilibrium and 
motion of fluids are considered ; but this portionedoes not 
extend to the general equations of hydrodynamics (where 
we should have most liked to see how the “energetic” 
method works out),: Torricelli’s theorem and the hypo- 
thesis of parallel sections being aldéne considered. Gases 
follow next, then a chapter on “ molecular forces” dealings 
with elasticity and capillarity. Chapter v. deals with 
heat, and includes a very fair exposition of the first and 


“second laws &f thermodynamics, the subject being openéd 
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bya simple mechanical analogue, by means of which the 
conception of absolute temperature is introduced. The 
determination of specific heats, properties of gases, change 
of state, Van der Waals’s equation, and the critical point 
are well treated, and an attempt is made to explain the 
phenomena from the molecular stahdpoint,«o far as this 
can be done by general reasoning. The author's treat- 
nient of thermodynamics, however, does not present any 
striking divergence from the conventional standpoint 
in which conservation of energy necessarily occupies a 
prosninent position. Of the thapters on electricity, 
magnetism and light, we can only say that they appear 
to form a concise and convenient introduction to the 
elamentary principles of the subject. 

‘As an introductory sketch of the outlines of natural 
philosophy, the book “may be unhesitatingly recom- 
mended, The wide, range of ground covered renders 
the treatmient somewhat encyclopedic, but a notable 
feature is the large amount of historical information with 
which each chapter opens. This alone makes the volunie 
valuable as a work of reference. 

Another excellent feature is the large number of 
examples on nearly every section. Many of these are 
straightforward nfimerical calculations based on the 

ogkwork, nearly all of*them illustrate some point of 
, physical fRterest. But it is a pity that the student after 
' reading the question sees the answer before him, instead 
of having gn opportunity to work it out for himself ; 
these answers would Be much þetter placed at the end of 
the book. 

„Whether Herr ERT has succeeded or not in 
establishing thé superiority of the “energetic” method, 
there can be no doubt that he has produced a text-book 

which will prove of great use to students, and still more 
to teachers of physics. G. H. BRYAN. 





THE FERTILITY OF THE LAND. 


The Fertility of the Land. . By Isaac P. Roberts. Pp. 
xvii + 415. With forty-five illustrations. (New York: 
The Macmillan Company. London: Macmillan and 
Co., Ltd, 1897.) 

HE sub-title of this volume, “A summary sketch of 

the relationship of farm-practice to the maintain- 
ing and increasing of the productivity of the soil,” 
conveys a comprehensive idea of its scope. It belongs 
to the Rural Science Series, and Mr. L. H. Bailey, who 
contributes the preface, bestows upon the book a sort 
.of editorial benediction when he commits himself to the 
statement, “It is the ripened judgment of the’ wisest 
farmer whom I have known.” The editor further re- 
marks, 

“I confess that I have looked with some > apprehension 
upon the rapid diffusion of experimental science of fecent 
years, for there is danger that this knowledge may over- 
shadow the importance of accustomed farm-practice, ang 
lead the farmer to demand specific rules for each per- 
plexity, and to depend upon the Theperinient Station and 
the teacher for his farming.” 

om The fifteen chapters deal with the following subjects : 

(1) an inventory of the land; (2) the evolution of the 

‘plough; (3) tilling the land ; (4) conservation of moisture; 

(3) irrigation. and drainage ; (6) farm Manures ; ; (7) 
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mgnures produced by vafious animals ; (8) the E 
manures ; (9) the care, preservation and application of 
manures ; (10) gitrogen and nitgification ; (11) the phég- 
phoric acid and potash supply; (12) commercial fer- 
tilisers ; (13) lime and various amendments ; (14) green 
manures and fallows ; (15) rotations. 
the subject is thus seen to be fairly discursive, and the 


| omission of, for example, the second chapter on the 


evolution of the lough would in no way have detracted 
from the main $ bject of the volume. It may be noted 
in passing that the part of the implement whjch is 
familiarly known in this country a the skim coulter is 
designated the “jointer or skim plough” by the author; 
we think the English name is preferable as being’more 
descriptive. Much valuable information is brought to- 
gether in the volume in a convenient form, whilst most 
of the assertions made by the author, though they may 
not always carry conviction, are suggestive in character 
and calculated to stimulate useful trains of thought in 
the student’s mind. The chief defect of the volume is 
that it ignores the epoch-making work in which Lawes 
and Gilbert have been engaged for more than half a 
century. Neither their names nor the name of Rotham- 
sted are mentioned in the index, nor do we come 
across any reference to them in the text. As the author, 
we are told, “has had the advantage of much travel,” 
we can only suppose this omission is intentional. The 
book, of course, suffers in consequence; to give only 
one instance, the author has missed entirely the admir- 
able definitions of “fertility” and “condition ” as applied 
by Lawes to the soil, and as ‘usefully adopted for prac- 
tical purposes by English farmers. That the writer is 
not altogether successful in his selection of authorities 
is further. apparent from the circumstance that he be- 
trays no knowledge of the researches of Warington in 
nitrification. There is evidence, however, of much 
familiarity with continental work, and the title of the 
thirteenth chapter, “lime and various amendments,” has 
an unmistakably French flavour. The book is well 
printed and neatly turned out; but the Englishman 
who respects his mother-tongue. will experience a shudder 
at the strange spectacle presented by certain familiar 
words spelt in “ American.” 


i 





CRIME AND CRIMINALS. 

Crime and Criminals. By J. Sanderson Christison, 
M.D. Pp. 117. (Chicago: The W. T. Keenen 
Company, 1897.) 

R. CHRISTISON has been attracted to a subject 

full of difficult problems, but he makes no vety 
practical contribution to their solution. He is a student 
in the school of Lombgoso, and has been at some pains 
to investigate the psychological aspects of the criminal 

Phe c&ses he presents are, many of them, interesting 

enough; but beyond proving the fact that the types of 

offenders ares much the same all the ®orld over, they 
serve no particular purpose, and they are certainly not 
sufficient td justify the main point of his book—that our 
existing penal methods are a failure. He has been 
helped to this “conclusion, moreover, by, the sihgle 
experience of the- United ® States where, “in his own 
words, “crimes are now nearly ‘five times as numerous « 


b 
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as Yorsy years ago.” * The’ cMminal statistics of oper 
countries, gotably of England and Belgium, can happily 
sSove different figures, judging by thee numbers incar-. 
cerated now and in previous years, the only trust- 
worthy test inéeed, Dr. Christison seems inclined ' to 
lay too much stress upon prison systems as affecting 
the increase and decrease of crimé. Where they are 
manifestly bad, as it is to be feared they are in a very 
large proportion of cases in the United States, they 
may manwwacture criminals. For example, there is no 
more, fruitful source of crime than the indiscriminate 
association of prisoners of all classes and categories 
which is still very general in American prisons. For 
one Elmira, with its ultra-tenderness for the dishonest, 


there are hundreds of county gaols where no sort of 


care is taken to separate the inmates, whether young or 
old, innocent or guilty; and it is where this separation 
has been most strictly enforced, as with us, that crime 
has most appreciably diminished. 

But the penal system,-however carefully and intelli- 
gently worked, is but a small, contributory cause to 
reduction. That is to be found rather in-the newer’ 
and more enlightened processes of deferred sentences 
for first offenders and of systematic. child rescue, 
both based upon the excellent principle that crime 
should be checked in the bud. Dr. Christison enun- 
ciates a truism when he declares that crime is frequently 
associated with bodily and brain disease. No one 
denies this; it is, too often the poor invertebrate 
creatures ‘who have no sinew, moral or physical, who: 
lapse into misdeeds, and they deserve pity rather than 
punishment. ‘But these do not make up the sum total 
of the great army of crime; they do not include the 
stalwart, able-bodied habitual criminal—the real crux of 
modern penology—who has adopted law-breaking as a 
business, and whom nothing, humanely speaking, will 
cure. To apply Dr. Christison’s kindly milk and water 
treatment to these would be a mischievous misuse of 
the power of the law, the first duty of which is to protect 
the law-abiding from the law-breaking. The Habitual 
criminal should have neither truce nor peace. Penal’ 
science is fast tending: to establish the . somewhat 
paradoxical apothegm of a well-known writer who has 
said that offenders may be divided into two great classes: 
“those who should never go into prison and those who 
should never be let out”; the first offender who should 
be left at large on condition that he does not again go 
wrong, and the habitual criminal who is retained in- 
definitely, or until he gives reasonable promise that he 


will not persistently misuse his freedom. 
pas : 





i 
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, OUR BOOK SHELF. 
Chauncy Maples, D.D., F.R.G.S. A Sketch of les Life, 
with Selections from his Letgers. By his Sist&. Po. 
403. . (London: Longmans, Green, and Co., 1897.) 
THE publřcaten of this memoir of Dr. Chauncy 
Maples—a pioneer missionary in East Central Africa fox 
twenty years—reveals that sympathetic interest in science 


` which has “been strikingly noteworthy in some of the 


most remarkable missionaries of our time. In 1881 Mr. 
Maples, then stationed at Masasi, made a journey of 900 
miles to thé Meto country®and in this and other ways 


. contributed to our knowledge of the geography of, East 
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Africa. His papers were appreciated by fhe Royal Geo- 
graphical Society, af which he was a Fellow.’ And he 
quite entered into theepirit of the recent development of 
Nyasaland at the hands of the British administrators, 
founding and editing the Nyasa News, which was printed 
on the island of Likoma by his native boys. Sir, Harry 
Johnston, KaC.M.G3$ contributed to it, and writes 
cordially of the late Bishop in his recent book on 
“ British Central Africa.” Sir Harry was almost the last 
Europegn to'see him alive ; for a few days afterwards he 
wasedrowned in tfe Lake Nyasa, September 3; 1895, qn 
his way to his post. In the Bishop’s last letter but one, 
written, ôf course, hefor%® the knighthood, he says «“I 
was more struck thane ever with the Commissioner’s 
cleverness and accomplishments and his power of doing 
so many things, as he does, so Very well. He is certainly 
a very remarkable man indeed.” °. 

On the other hand, Mr. G. F, Scott-Elliot, a scientific 
traveller well known to the readers of NATURE, looked 
upon Chauncy Maples as’ “an idgal missionary,” arf 
described him as ‘fone whose sympathies extehd even to 
Européans.” Several times in the letters now published 
reference is gratéfully made to the geological works of 
Sir Archibald Geikie. In a private’ letter dated Likoma, 
March 14, 1888, Archdeacon Chauncy Maples has the 
following striking and sympathetic reference to Charles 
Darwin :— ; ; 

“ It would seem that part of his nature adapted to the 
reception and cultivation of religious truth got atrophie@ 
by, disuse, and hence his discarding of Christiamity. 
These things are grgat mysteries, and when we think of, 
so great and really good a man as Darwin was, we ought 
to avoid all appearance even of seeming to: know how he 
stood insGod’s sight when his probation was over and his 
soul returned to God who gave it.... Another great 
point about Darwin was that he never did or said any- 
thing that could be construed into a desire to disturb the 
faith of others ;,if evolution has disturbed it, it is their 
fault and not his. I confess to having a good deal of 
belief in evolution ; but it has never disturbed py faithes 
in revelation—no, not one jot” (p. 294). 

The late Bishop was, like the friend and.colleague who 
has succeeded him as Archdeacon, the Rev. W. P. John- 
son, a graduate of Univessity College, Oxford. His 
successor, the present Bishop of Likoma, Dr. J. E. Hine, 
is also an Oxford man, having graduated in science both 
in Oxford and London. Of the latter University he is 
M.D. It is also remarkable that another South African 
Bishop had‘ a distinguished scientific career, both at 
London and Cambridge. The Bishop of Bleemfontein, 
the Right Rev. J. W. Hicks, is Doctor both of Medicine 
and of Theology. He is: M.D. Lond, D.D. and Sc.D. 
Camb., and late Fellow and Science Tutor of Sidney 
Sussex College, Cambridge. J. F. He 
Les Ballons-Sondes. Par M. de Fonvielle. (Paris: 
Librairie Gauthier-Villars, 1898.) 


WITHIN the last seven years a new epoch has dawned 
upon the science of aerial travel and investigatio. 

While the more directly practical advances in flying 
machines and balloon navigation have caught the popular 
fancy, a less conspicuous but more valuable means of 
extending our'present knowledge of atmospheric physics 
has been supplied by the recently organised flight of 
small, specially constructed balloons provided with self- 
acta apparatus which, without the deterring weight 
of observers, have been able to explore regions of the 
atmosphere far beyond the limits of human endurance. 

M. de Fonvielle, the celebrated French aeronaut, has 
brought together, the results so far attained in a neat little 
brochure entitled “ Les Ballons;Sondes,” or ‘‘ sounding® 
balloons.” “Perhaps “exploring balloons” would be a 
figer and more euphonious translation. 

Here we fave in four chapters a clear and simple 

a ©. =°- 
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account of these exp¢yiments from the earliest attempts 
of MM. Hermite nei i 

the movement, to the latest ascents under the auspices of 
the Internationgl Committee in November 1896. 

: Perhaps the miost interesting and suggestive chapter is 
tltat which deals with the theory of the,ascent of an 
exploring balloon. ' , l 

«The ‘results of the recent simultanebus international 
flight of aerophile balloons are also very suggestive. 

. The possible limits attainable by baYoons are shown to 
depend quite as much on the character of the envelope 
as qn the contained gas. Herealsg, for the first tinfe, 
we find*a clear*exposition of the effect of the temperature 
of the gas over that of the surrounding air, and the 
“ Montgolfier” effect of solar radiation in altering the 
helght at which the balloon finds itself in neutral 
equilibrium. , 

When it is found that Winter and summer can cause a 
c&ange of 6000 feet, and day and night one of 8000 feet 
in the’altitude attainable on the pressure theory, it must 
be recognised that the science of exploring balloons is 
far from simple. 

The scientific value of such ascents, reaching as they 
have done alreagly in the case of the “Cirrus” to 60,000 
fet, or double that hitherto attained by man (Mr. Ber- 
son's 30,000 feet in the “Phoenix,” December 1894), is 
undoubted, and Me de Fonvielle deserves the thanks of 
the scientific world for hig lucid and fascinating account 
of a scientific art which is even more necessary for the 
Advance terrestrial and cosmical physics than the 
soundings of our deep-sea exploring ships. . A. 


A Geòlogica? Map of the Southern Transvaal. By 
F. H. Hatch, Ph.D., F.G.S. (London: Edward 
Stanford, 1897.) ` oo 


THIS map, on the scale of -four miles to the inch, will be 
suseful to prospectors and those interested in the general 
psy of the district. The names and boundaries of 

he farms are giyen, and the geological map is accom- 
peanied by a physical map of the Transvaal. 

The geological formations are broadly sketched in; the 
Witwatersrand, Black Reef and Megaliesberg series are 
represented as forming a troifgh let in by faults between 
a mass of primary rocks. The sections across country 
show a simplicity of structure for the Witwatersrand 
district with some complications by faulting north of 
"Parys. The Witwatersrand beds are considered to 
wepresent the Table Mountain Sandstone and the 
eVegaliesbery or Gats Rand series to be equivalent to 
"the Zwartebergen Sandstone group. 

The extent to which the beds are interfered with by 
«wolcanic rocks can be seen from the map. Besides the 
«nterbedded flows of basalts and diabases, a large area 
west of Klerksdorp is represented as composed of 
chyolitic and andesitic flows, and north of the Mega- 
Kiesberg Range and north-east of Pretoria there is a wide 
xract coloured as gabbro. The igneous flows of Pre- 
Karoo age are confined in Cape Colony to formations 
older than the Table Mountain Sandstone, so that if the 
age of the Gats Rand beds is correctly determined, the 
southern Transvaal exhibits-a volcanic phase -unrepre- 
sented in the Cape. . ps 
Untersuchungen tiber das Erfrieren der Pflanzen. By 

Prof. Dr. Hans Molisch. Pp. vilit+ 73. (Jenfə 

Fischer, 1897.) : . 

KN “ Untersuchungen über das Erfrieren der Pflanzen,” 
Prof. Molisch recounts’ his experiments on the cooling 
wed freezing of plants. Dr. Molisch’ has worked over 
much of the old ground, and his observations, in the 
nain, confirm those of previous workers. A com, 
darison of the results obtained by Dr. Melisch with 
‘hose set forth in the admirable, summary in Pfefer’s 
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Besangon,ethe chief pioneers of 


g e . : Š 
“ Wanzen Physiologie,” will show that the volum®’ under 
-notice contains little that is absolutely new. ə S 

By means of an improved apparatus, Dr. Molisc® hàs 
examined the effects of freezing: and thawing on such 


substances as starch-paste, gelatine, albugnin and proto- . . 


plasm. His conclusions confirm afid extend those of 
Vogel and Kühne. As in the above-mentioned organic 
substances so in the protoplasm, eg. of an ameceba, 
freezing induces a reticular structure whose meshes 
contain pure ,icg. In many instances, however, Ice 
formation only occurs, as is wel known, gutside the 
cell. Attention may, in passing, be drawn “to the state- 
ment (p. 19) that, “to some extent,” the smallnés of 
plant cells represents 
cold” : were it not for the fact that the remark is con- 
sidered worthy of repetition, it might have been regarded 
as intentionally ironical. As it is, it must be inferred 
that Dr. Molisch wishes to be numbered with the ultra- 


è 


, adaptationists. Š 


Sachs had inferred, from observations on the relative 
rates of mortality in plants slowly and quickly thawed, 
that’ it is not the frost but the thaw that kills. H. 
Miiller-Thurgau has shown this not to be generally 
correct. Dr. Molisch confirms H. Miiller-Thurgau. 

The most interesting of Dr. Molisch’s experiments are 
those which prove that the withering of plants exposed 
to cold, although accompanied by, is not due to a 
slowing of the transpiration-current. i 

The practice of embodying a research in a volume 


intended for the public and the specialist alike is, where the . 


results are of high generality, excellent ; where, however, 
as in this volume, the results appeal primarily, if not 
solely, to the physiologist, and where the net is spread 
wide, by rendering the meshes diffuse, fellow workers are 
entitled to protest. The “literature” is already a heavy 
burden and grievous to digest. 


Random Shots at Birds and Men. By “Jim Crow,’ 
Pp. 117. (Westminster: The Roxburghe Press.) 


THIS paper-covered booklet needs no extended notice 
from us. It is made up of very fugitive thoughts on 
birds, and moralisings on, the ways of men, and is not, 
we should think, likely to interest either the student of 
science or the general reader. 





LETTERS TO THE EDITOR : 


(Zhe Editor does not hold himself responsible for opinions eg- 
pressed by his correspondents. Netther® can 
to. return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE, 
No notice ts taken of anonymons communications. ] , 


‘Some Errata in Maxwell’s Paper “ On Faraday’s Lines 


of Force.” 


IN translating this paper of Maxwell for Ostwald’s “ Klassiker 
der exacten Wissenschaften,” I have detected some errors, 
which are partly merely misprints, but partly also faults in the 
formulze of some trouble to the reader. The German transe 
lation is only of value to those who have not leisure to study the 
F&glish language befere the works of Maxwell ; but the accuracy 
of such classic works is s® essential to every one, that I con- 
sidered t@e publication of the errata found to be of eyen greater 
jmportan€e than my whole fyanslation. But in order to make 
the translation as cheap as possible, the German editor refused 
to print my list of errata, and I therefore hope if will be printed 
in England. s 

°Finally, if Maxwell and the editor of his works have not 
avoided some*roublesome errors, I dọ not wish to apply the 
quod Fout licet, non bovi licet, to Mr. Curry’s new book, 
“Theory of Electricity and Magnetism” (Macmillan, 1897), 
but to excuse some errors therein. Bs 

In the following table the first &lumn gives the lace of the 
misprint in the Cambridge Phtlosophical Transactions, vol., x. 
1856; the second in Maxwell’s “ Scientific Papers,” vol. i. 
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Vienna, October 25, 


The Late Dr, Haughton, 


IN your account of the late Dre Haughton, as well as in those 
«written of him elsewhere, I see no mention of a somewhat fan- 
Kastic instance of his versatility—namely, his investigation into 

she most merciful way ‘of hanging criminals. It was, I believe, 
«entirely owing to him that the present method of the ‘long 
drop” was introduced. According to the older method the 
rope was so arranged that the culprit fell barely knee deep, 
all the rest of his body betng in view above the scaffold. 
He died usually by strangulation, sometimes combined with 
apoplexy, after what seemed to be a protracted agony Now, 
he is allowed to fall through some 10 feet, more or less, 
«according to his estimated bulk and weight, and he dies with a 
broken neck more painlessly than virtuous persons in their own 
beds. The problem was torfind out the length of drop that 
would suffice to break the nesk bone, but would be insufficient 
to tear off the head. Dr. Haughton experimented on the tensile 
strengths of the spine and of the muscles, and he published a for- 
mula for the length of drop, dependent on the height and weight 
of the culprit. In this, I thought he had omitted a small factor, 
and wrote to him about it—namely, the increased sectional area 
the muscles of the neck in fat men. It should be mentioned 
that a case actually occurred in which the drop was too deep, 
and the head of the criminal becafme wholly detached, arfd the 
legal doubt arose whether under those circumstances the sentence 
of being “hanged by the neck” had been duly carried out. a I 
regret much that I have to write wholly from memory now, 
which I trust has not deceived me. If is very possible that Dr. 
Haughton’s formula may be found in one of the earlier numbers 
of NATURE. E F. G. 

iœ 





The Supposed Dowsing Faculty. 


PERMIT me to guard your readers against a misapprehensiqn 
likely to be caused by the review in NATURE of @ctober 14, of 
anJjnvestigation I have recently published on the alleged sexist- 
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ence of a faculty for finding underground water, a power claimed 
by certain persons called ‘‘diviners” or ‘f dowsers.” ` 
The reviewer states twice over that the ‘ bulk of the paper is 
taken up with hearsay evidence,” and again that it is ‘‘an ac- 
cumulation of second-hand evidence,” and that I do not give 
“ enough weight to the natural tendency of mankind to conceal 
their failures.” If these statements could be justified I should 
agree with your reviewer that my investigation “leaves “the 
subject in the same state as it found it.¢ But the peculiare 
, meaning your reviewer attaches to the words he employs, and 
hence the value of his opinion, may be inferred from the 
following facts :— 
Six years ago I. was asked by the Council of the Society for 
e Psychical Research to examine this question. I had, therefore, 
in addition to experiments which I myself conducted, to take 
the place of a judge in a court of inquiry, and give weight 
to no evidence but that of eye-wétnesses ; and so, in almost 
every one of the 152 numbered cases go and con that are 
given in my paper, I quote such written and signed evidence, 
independent of the dowser himself. These witnesses afe 
mostly men of good position, or wide experience, and to whom 
he question of obtaining water was a matter of practical 
importance and pecuniarfoutlay. The argument that some of 
them w&re biassed is a perfectly fair criticism, if tgue, but the 
sbs w& usually more on the side of incredulity than of 
credulity ; take, e.g. the extreme scepticism of Mr. Richardson, 
the employer in the remarkable Waterford gasep and of Sir 
Henry Harben*in that at Warnham.? . No evidential value is 


1 It may wet be urged that a man wopld not employ a dowser unless 
he were already biassed in his favour. Bit the gentlemén*named above, 
and several other witnesses I have cited, consented to this course, 
either to gratify their friends, or as a dernier ressogt, only after scietific 
advice and large expenditure on boring had failed to find the water supply 
they needed. Their attitude towards he dowser when he Srrived was that 
of ill-disguised contempt. How foe “lucky hits” or * mother wit” can 
explain the dowser’s success in these and other cases, the reader of my e 
paper must judge for himself. á 


ee e 


. 


ee 
Tt Py : 
a hes \ į Q 
attached in m¥ paper to any case not fully corroborated,-and out 
af scores of stich cases received some Half-dozen have been pub- ' 
lished as is expressly stated in my paper, in order to elicit 
further information on account of their intrinsic interest.‘ ` 
As tegards the liability to overlook’ failures, I have reférred, 
to this point both at thë outset of my paper (p. 4) and elsewhere ; 
further (on pp. 238 and 239), I state: “It must be borne in 
ntind that (especially among amateur dowsers) one is more 
likely to hear of success than failure, and therefore an extensive 
anc searching inquiry is necessary before any safe induction can 
be drawn.'. .. All that was possible in the present investiga“ 
- tion was to make the rage of evidence as wide and unbiassed 
as posgible, and not exclude a single case of failure that was 
substantiated. This has been done.” It is, of course, easy to 
select, as your reviewer does, a certain number of cases in 
whichsthe failures exceed the successes.} But I think one is more 
likely to arrive at a corréct estimate by the method I adopted, 
which was to make extensive inquiries, both generally and 
“specifically, with regard ‘to failures as well as successes in the 
case of every professional dowser I heard of. | This is naturally 
a vastly more laborious method than your reviewer’s, but was 
necessary in order to arrive at the actual.facts in a subject 
which from all sides has been loosely discussed, albeit by eminent 
men, for upwards of 200 years. 

I am glad to find your’ réviewer endorses certain cautions I 
suggested in the event of further investigation ; though what 
he means by -‘‘thought-reading’’ as a source of error is not 
quite clear. It isa matter of importance,’ more ‘so than your 
reviewer appears to imagine, to recognise, and if possible exclude, 
the aid which the dowser derives from indications given by the 
surface of the’ ground. Long practice may give the most il- 
literate person a power of detecting surface indications of under- 
ground water, or the faint tremor of unseen running water, that 
would entirely escape the ordinary observer, and of enabling 
correct inferences to be drawn even from indications that the 
dowser may have noticed quite unconsciously. We have here, 
doubtless, the explanation of some of the singular successes of 
dowsers in finding water; but a careful examination of the 
evidence I have collected has led me to think that no explanation 
hitherto suggested is adequate to account for all the facts.” 

Kingstown, Co. Dublin, October 21. W. F. BARRETT. 


“2° + 








AT the head of Prof. Barrett’s memoir is the following-quotation 
from Mr, Andrew Lang: ‘* There are two waysof investigating the 
facts or fancies about the divining rod. One is to examine it in 
its actual operation—a task of considerable labour, which will 


doubtless be undertaken by the Society for Psychical Research ; | 


the other, and easier’ way, is to study the appearances of the 
divining wand in history.” This naturally led me to think that 
Prof. Barrett intended to treat the subject as, in the main, a matter 
for personal investigation. He now claims, however, *‘ to take 
thefplace of a judge in a court of inquiry.” I therefore withdraw 
the term “ hearsay ”,applied`to the bulk of the evidence he has so 
laboriously collected, and will accept his own view of his position. 

But Prof. Barrett will agree with me that this is.a technical 
investigation needing expert knowledge. Now, if so, where 
does the necessity for expert knowledge come in? Surely not 
after the experiments have all been made, and. the:dowser is off 
the scene ; but, as in any other scientific investigation, on the 
spot, with the man and the conditions all before you. This .is 
the very core of the investigation, and no amount of after 
analysis can atone for the lack of personal observation aid judg- 
ment exercised at this, the crucial point. But. here, where 
expert knowledge and observation ‚are essential, he relies on 
others, of whom the majority have no previous knowledge or 
scientific training whatever. 7 . ; ° 

Prof. Barrett ‘‘had to exclude all evidence but that of eye- 
witnesses.” -As to his ‘£152 numbered cases,” 9 are a®oweilly 
supplied by people who, on their owg statement, do sof a®pear to 
be eye-witnesses, In 41 more there is nothing to show whether 


1 The reviewér is,¢nowever, delightfully free from thegedantry of those 
who think accuracy desirable when dealing’ with such a contemptible super- 
stition as the so-called divinfig-rod. This, 1 think, is apparent already ; it® 
becomes more so when specific assertions of his are examintd, such eg. as 
“ only two sucœsses are mantioifed in the Isle of Wight,” &c. 

? Thatam xture of crass ignorance and charlatanry is to be found in many 
professional dowsers, and that some of them are little better than rogues. is 
only what might be expected ; but, on the other hand, we have the fact that 
sO distinguished @ savant as M. Mord@llet was once, as he tells us himself, a 
professional dowser, and published a hpok. on water-findingin 1849. The 

e President of the Royal Geological Society of Cornwall is Mi a successful 
amateur dowser. $ 
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his informant met the dowser himsel or is trusting to in- 
formation received from ethers. The information in 8.of these 
comes from a firm or joint-stock company ; 8 are merely news- 
paper reports ; some are ancient cases, which, gannot now be 


With referenge to the*statement regarding liability to ovet- 
look failures, $ did not state or Wish to imply that’ Prof, 
Barrett had not fairby given all the failures which came to hig. 
knowledge. WhatI did wish to imply ‘was, that his method of 
writing te the parties goncerned for evidence on this point was 
not Ifkely to yield much result. j . : 
As to the Isle of Wight, I may say, that not making it a habit 
to collect information wegarding the émploymegt of dowser in 
different districts, I merely alluded to one where I-happened to 
have stumbled upon facts bearing on the question.. Whether ow 
no other districts would give similar or contrary results J ; 


cannot say, having no material to go upon. . 

I fail to understand what meaning Prof. Barrett attaches to 
the term ‘‘ surface indications.” He®agrees with me as to their 
great importance; yet there are only 32 cases in whick 
his informants make even, the'slightest r@ference to this’subject, 
and in only 8 is there any note that Prof, Barrett madé special 
inquiries on this all-important point. : 

As previously stated, my criticisms apply to the bulk of the 
evidence. I thoroughly recognise the value of Prof, Barrett’s 
personal observations, and have only to regret: that these 
experiments form so very small a part of his memoir. i 

' THE WRITER OF THE ARTICLE, 





° 
A Proposed Memorial to Prof. Victor Meyer, ° 
THERE appears to be a strong desire among many of the 
British students who. worked under the late Prof. Vigor Meyer, . 
to give expression to tHe feelings of gratitude and admiration ' 
with which they remember him, by raising some form of memorial 
to be placed in the Heidelberg Lecture Theatre. e À 
It has therefore been decided to call a general meeting of 
Prof. Meyer’s British students, to be held in Manchester 
on Saturday, December 11, at 5 p.m. Prof. H. B. Dixon, 
F.R.S., has kindly placed the Organic Legture Theatre of 
Owens College at our disposal: À 
All past students of the late Victor Meyer, whether they 
worked with him in Zürich, Göttingen or ‘Heidelberg, are e» 
earnestly requested to be present. o 
I shall be pleased to receive suggestions from any who may be 
unable to'attend, in order that they 'may -be laid before the 
meeting. - J. J. SuDBOROUGH. 


t 


University College, Nottingham, November 23. ae 





The Critical Temperature of Water. 

CAN any of your readers tell me what is the critical tempera- 
ture of water. I find in the supplement to Jamin and Bouty’s 
“ Cours de Physique” the critical temperature given as 370° C. 

‘and the corresponding pressure as 495'5 atmospheres. “Qn the 
other hand, Cagniard-Latour gave this temperature’ as equal to 
the melting point of zinc, which-is known to be about 415° C. 

I have some theoretical grounds for believing this lattér figure 
to be the more accurate, so should be glad to know what other 
determinations, if any, have been made. „H. M. MARTIN. 

39‘Guildford Street, W.C., November 19.; 

Coccoliths in our Coastal Waters. ; 

ı IN our communication.to NATURE, September 16, 1897, we 
say “‘ the presence of these bodies (coccoliths) in our coastal 
waters does not appear to have been recorded.” Since this was 
written we find that Dr. Wallich, in the Aun. and Mag. of 
Natural Hist., vol. ii. 1868. p. 319, stated ‘t Coccospheres have 
been met with by me profusely .. . in material collected at. the 
surface of. the open seas of the tropics, and also in dredgings 
from shoal water off the south coast of England” ` 

November 18, ) J. Jory. . 

e” -Henry H. DIXON. 





. s . 
Phenomena Exhibited by Jackson Tubes. 
WHILE investigating the best methods of working the 
ordinary form of Jackson tubes during the last fourteen months, 
I have noted the following interesting phenomena. _ sai 
Four tubes developed a phosphorescent ring or halo rotating 
rapidly round the anode, which by carefully heating became 


t comparatively@steady; this I ventured to name the Saturn 


conditeon. .” 


as 


“a 
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Foùr tubes developed in bulb broad bands of light yellow- |- 


green electrica? molecyjes, interspaced with darker bands; this 
was like the-niarking of the planet Jupiter. z 

Two tubes developed a mottled “and leaf-patterned electric- 
molecular condition, extremely like the appearance of the 
photosphere ofthe sun (for the first time the skin of my hand 
Was affected by one of these tubes—Nevember 1896; this hand 
having séme years previously had gouty eczéma; the other 
hand was not affected in either case), ° . 
e Two tubes developed forms like the clouds known as “ mares’- 


tails”; one tybe, a form like the sulky Ipwer strata pf distant 
thunder-clouds, i © 
The most interesting phenomenon was one which was also 
segn by a medical friend: the who tube was a mass of yellow- 
green phosphorescence, even behing the kathode ; the molecular 
„lm in glass bulb in front and round the edge of the kathode 
mottled condition) developed a small black spot the size of a 


“ie-head, which increased to the dimensions of a small pea, 


, broadened out into an irregular patch, split up into small spots, ' 


which ran round the bulb,edisappeared ; reformed into a patch— |. 


githinished—-and disappeared. The phenomenon was repeated 
at regular antervals foreten minutes, then finally stopped. The 
irregular patch was extrémely like a sun-spot. ` 
„From time to time I have called the attention of intérested 
friends to the above phenomena, 'so as to have witnesses, as the 
tubes seldom repeat the same conditions, which can only be 
attained by the application of heat while working the tube. ` 
The rays magnétised my watch on two occasions; an induction 
coil having no magnetic field, owing, to interrupted current, 
could not do this. « WILLIAM WEBSTER, 
é art Club, Blackheath, : 


— 
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i . 
REMARKABLE TERMITE MOUNDS OF 
AUSTRALIA. 
THE destructive propensities and architectural en- 
>` _dowments’ of the termites or white ‘ants are 
familiar subjects to most travellers and residents in 
“tropical countries. Notwithstanding, however, the almost. 
cosmopolitan distribution ‘within. tropic areas of these 
insect pests, an astonishingly small amount of accurate 


ae data hag been chronicled concerning their specific varieties 


or the widely varying modifications of their social: tene- 
ments, ' f a ` 

As a matter of fact the figures and descriptions of 
the insects and nest mouftds or “termitaria” of the 
African white ants Termes bellicosus, T. mordax, and 
other species contributed by Henry Smeathman to the 
Transactions of the Royal Society for the year 1781, con- 
stitute up to the present date the standard account of 
white ants and their ways that is reproduced with trivial 
variations 4n most modeyn zoological text-books.: Much, 
undoubtedly, has been accomplished within recent years, 
notably through the investigations of Grassi and Sandias, 
Fitz Müller, and other biologists to elucidate the minute 
anatomy, individual modifications, and social economy 
and relationships of the indigenous or imported South 
European types Termes, incifugus and T. flavipes.. 
‘Neither of these forms, however, are mound constructors, 
but live within subterranean tunnels or in excavations of 
the wood which they devour. Smeathman is hence still 
left, facile princeps, the first, almost the only authority 
on the architectural fabrications of the mound-construct- 
ing species. ; 

» While Africa in connection with Smeathman’s investiga- 
tions hås hitherto inherited an ùndisputed monopoly în the 
matter of termite mounds, it will probably be found that the 
island continent of Australia ‘can produce an equally, angl 
in some respects even more noteworthy variety of these 
insect edifices. So far as altitude 1s concerned, the palm 
among the Australia series must be conceded to the 
huge buttressed columnar termitaria that occur some 

“forty miles inland from Port Darwin in the Northern 
Territory of South Australia. A héight of at least eighteen 
feet is not unfrequently attained by this variety, and theer 
diameter being almost equal throughout, theft appearance 
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has, been appropriately “likened to miniature *towers. 
fermitaria almost equal in altitude to this Bort Darwin 
variety have algo been observed by the writer ineY6ik 


Peninsula, North Queensland, and are notably abundant 


on the point of land abutting upon the, mainland fore- 
shore of the southern entrance to the Alfany Pass. The 


largest termitaria of this type occur, however, in the ° 


vicinity of the bridle path between Mr, Frank Jardines 
homestead at Somerset, and the former telegraph station 
at Patterson facing Endeavour Strait. Passing then? on 
horseback, many of these moupds were observed to 
tower considerably above the rider’s head. ®*The contour 
of these York Peninsula termitaria differs esseatially 
from that of the Port Darwin form. In place of being 
subcylindrical or columnar, they are distinctly pyramidal, 
widest at the base, and tapering up to a single, or It may s 
be occasionally several accuminate points, ` 

Within the tropical area of Western Australia, known 
as the Kimberley district of that colony, a third. large 
and very distinct typeof termitarium is dominant. 
While most commonly presenting a symmetrically 
conical or hemispherical contour, it not unfrequently 
happens that these white ant mounds are built up‘ into 
the most irregular dnd fantastic shapes. Throughout all 
such innumerable modifications, however, one essentially 
unique fundamental plan of structure is predominant. 
This is exemplified by the circumstance that each nest 
mound or termitarium presents the appearance of having 
been built up, as it were, by the superposition of con- 
secutive hod-loads of half solidified mortar, and which 
before setting has partly overflown and overlapped the 
preceding instalments. ’ ` 

This lobulated or Kimberley type of termite mound, 
as it may be designated, occurs in great abundance and 
in its finest development in the thinly wooded scrub or 
so-called “pindan” in the neighbourhood of Derby, at 
the head of King’s Sound. One of the tallest of these 
termitaria was found to measure as muchas fourteen feet, 
but this altitude is occasionally exceeded. The separate 


| occasions on which the writer visited King’s Sound were 


utilised by him for obtaining information concerning the 
approximate time that is occupied by the termites in the 
reconstruction of a partially dismantled edifice. Examples . 


.of termitaria about eight feet high were bisected vertically, 


the one half .being completely demolished. Within 
twelve months one quarter of the denuded area had been 
filled in. Visited eighteen months later, fully two-thirds 
of the demolished moiety had been rebuilt, and it wquld 
evidently have not taken more than another twelve- 
months, or a total of between three*or four years, to? 
restore the mound to its original symmetrical shape and 
dimensions. ` * 

The most remarkable, though by no means the most 
lofty of the termite edifices peculiar to Australia, are 
those modifications of these structures which are popu- 
larly known by the local titles of “ meridian,” “ magnetic,” 
or “compass” ants’ nests. The termitaria belonging to 
this category are distinguished by their elongate, much 
compressed contour, comparable jn the most evenly con- 
structed examples to huge slabs of undressed sandstone 
get up on edge, The upper edge or ridge of the 

Meridian” termitariym is always the narrower, and is 
either gearly, smooth, irregularly serrated, or may be de- 
veloped into a series of slender pinnacles. "The most 
notable feature respectifig these white ant mounds is, 
however, the circumstance that the orientation of their 
longer axis if always coincident with the local parallel 
ef latitude, or, in other- words, in a*precise line with the 
north and sduth points of the magnetic compass. 

‘The most striking examples of these meridian ants’ 
nests observed by the writer occur in the Laura Valley, 


4 


North Queensland, some sigty miles from, Cooktown. e 


The altitude of these Lauya Valley ant mounds is not 


very considerable, rarely, indeed, exceeding six or eight * 
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fegt? “In. accord with the’ p@at-like alluvium out oof. 
which they dre excavated and constructed, their colodr is 
a dark ashén grey or nearly black. A distinctive feature 
.of these meridian ants’ rfests is their higħly ornate archi- 
tectural style. They consist of a congeries of slender 
pinnagles erecfed glose to one another in the same 
straight line, and which are finally amalgamated. Upon 
these primary pinnacles numerous subsidiary ones are 
usually constructed. The completed edifice, with its full 
complement of spires and pinnacles, comes thus when 
viewed end on, as shown in certain ofethe photographs 
taken, to prasent in mfMhiature a by no means remote re- 
sembjance to the architectural pile of some grand 
<athedral. f 

A second and simpler form of meridian ants’ nest is 
especially abundant a few miles inland from Port Darwin. 
It differs:from the preceding type in its more massive 
and less ornate structural plan. The upper edge is 
nearly smooth or irregularly serrated, but not produced 
into a series of slender pinnacles. It is further note- 
worthy, that the environments pertaining to these two 
meridian varieties differ materially. With the Port 
Darwin type the habitat affected is that of open grassy 
plains, while in the Laura Valley form the nest mounds 
are most abundantly constructed in typical, though 
thinly wooded forest land. 

The raison d être of the north and south directions. of 
the longer axial planes, so eminently characteristic of the 
so-called “ Meridian ” ants’ nests, has given rise to much 
‘speculation anda variety of interpretations. By some it 
is supposed to bear a direct relationship to the prevailing 
‘winds. As, however, those in the districts where these 
ant-hills occur are chiefly south-east or north-west, ac- 
cording to the seasonal monsoon, that interpretation can- 
mot be accepted as satisfactory. To-the writer’s mind a 
more probable explanation would appear to present itself 
in connection with the circumstance that being con- 
Structed in this precise meridian line, their larger surface 
presents the least possibly prolonged exposure to the 
meridianal rays of the tropical sun, and that the’ 
structures are consequently so built that they shall 
absorb and retain a minimum amount of solar heat. 
This question is, however, an interesting one that un- 
doubtedly invites further scientific investigation. The 
subject of Australian termitaria constitutes, it may be 
noted, a copiously illustrated chapter in the writer’s 
recently published work, “ The Naturalist in Australia.” 


` W. SAVILLE-KENT. 





THE LIQUEFACTION OF FLUORINE. 


LUORINE was prepared for the first time in 1886 by 
Prof. Moissan, as a product of the electrolysis of 
anhydrous hydrogen fluoride contained in a platinum ap- 
paratus provided with fluorspar stoppers; the new gas was 
at once found to be the most active chemical substance 
known, many elements and organic compounds, such as 
arsenic, antimony, sulphur, iodine, alcohol, and tarpen- 
fine, immediately and spontaneously bursting into flame 
when plunged into an atmosphere of fluorine. On mixing 
the gas with hydrogen, even in the dark, a violent dẹ- 
tonation immediately occurs, hydrogen fluoride being 
produced, ` The violent action of fluorine upon nearly all 
substances with which it is brought into contact, obviously 
renders extremely difficult all experimental work involving” 
the use of the fee element. The great manipulative diffi- 
culties necessarily arising whilst dealing With the gas on 
the large scale havé, however, been very happily surf- 
mounted by Prof. Moissan and Prof. DeWar, who re- 
cently described to the Chemical Society the method by 
whtch they haveesucceeded in liquefying fluorine, and de- 
termining the more impowant properties of the liquid, 
substance (Proc. Chem. Sot, November 4, 1897, p. 175). 
It seemed likely that the great chemical activity of, 
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fluorine might so far decrease at low temperatures as to 
allow of the manipulation of the magerial ina glass vessel 
cooled in liquid air; this was found to be the case. 

The fluorine required in the work was prepared by the 
electrolysis of anhydrous hydrogen fluoride ; this liquid 
being a non-conductor, was made a conductor by dis 
solving in it potassium fluoride. The liberated fluorine 
was freed from hydrogen fluoride by being passed first 
through a platinum worm immersed in a cooling mixture 
of solid_carbon dioxide and alcohol, and subsequently 
throagh“platinum tubes containing dry sodium fluoride. 
The purified gas was then passed down (a vertical 
platinum tube fusedgto the neck of a thin glass bylb 
which served as the collector, and an exit‘ was provided 
through a narrower platinum tube contained inside the. 
first. On cooling the apparatus down to — 183° in boil- _" 
ing oxygen whilst the fluorine is passing through, ‘to + 
liquefaction occurs, but on reducing the pressure under 
which the oxygen is boiling, and ‘so lowering the temper- 
ature to — 185°, the fluorine condenges in the glass bul 
to a very mobile yellow liquid; on removing’ the’ bulb 
from the cooling bath the liquid fluorine boils vigorously. 
Other experiments made with boiling liquid oxygen and 
liquid air as refrigerating agents indicated that fluorine 
boils at about — 187°, namely at the hpiling point of 
liquid argon ; from this the probable critical temperaturé 
and pressure of fluorine are deduced as -— 120° and 40 
atmospheres respectively. e i 

At these low temperatures fuorine is without actions 
on glass, and does not displace iodine from iodides ; 
silicon, boron, carbog, sulphur, phosphorus anal reduced , 
iron, all of which spontaneously ignite when brought 
into contact with fluorine at ordinary temperatures, do 
not inflame if, after being cooled in liquid éxygen, they 
are plunged into an atmosphere of fluorine. Hydrogen 
gas inflames spontaneously, with considerable evolution 
of light and heat, when directed on to the surface of 
liquid fluorine at ~ 190°; on passing “fluorine on to 
solidified turpentine cooled by boiling liquid air, a series 
of explosions occurred resulting in the destruction of the,, 
apparatus. It thus seems that the great affinity existing 
between hydrogen and fluorine is not overcome at 
~ 190°. A little liquid fluorine falling on the floor 
instantly infames the woed. Fluorine is soluble in 
liquid oxygen, and on passing in the gas a white 
flocculent precipitate is formed which, after filtering 
off, deflagrates violently as the temperature rises; it 
is possibly a hydrate of fluorine. 

Determinations made by floating pieces of various 


' substances in liquid fluorine indicate that dts density 


is about 1°14, and from the invisibility of amber im- 
mersed in the liquid the refractive index of the latter 
would seem to be higher than that of liquid air or 
oxygen. Liquid fluorine shows no magnetic phenomena 


e| when placed between the poles of a powerful electro- 


magnet ; it has a smaller capillarity constant than liquid 
oxygen, and does not solidfy at — 210% It has no 
absorption spectrum, and its colour is the same as that 
of the gaseous element. W.J. P. 





THE LEONID DISPLAY, 1897. 


VERY unfavourable weather appears to have pre- 

vented the successful observation of the Leonids 
at their recent return. In consequence of this the 
wfipression seems to have gained ground that the 
phenomenon -did not ccur as predicted. This is, how- 
ever, a mistake. Could those observers who saw so 
little on the night of the 13th, hawe viewed the sky late 
on the following night, they must have been satisfied 
at the character of the display. Between. about 4.38 
and 6.a.m. on Monday morning the 15th, the usual 
Streak-leavipg meteors from Leo became very numerous, 
and,some of them were unusually brilliant, one, which 

~ 
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« appeared at §25 a.m., being brighter than the moon. 
Unfortunately the sky was overcast at the great majority 
of places at the time when the maximum occurred, and 
very few reports have come to hand, but they funfish 
unquestionable evidence as to a plentiful fall of meteors 
m the few hours preceding sunrise on the 15th. 

Before’ midnight on the 13th, ‘and dusing the early 
morning hours of the 14th, meteors were comparatively 
vare, and. may be said to have been more conspicuous by 
their absence than by their presence. The shower of 
Leonids was of an extremely meagre®character, andesuch 
as might.occur in an ordinary year with the parent 
comet near its aphelion. But, &£paré from the disappoint- 

aa DS méteors, the night of the gth was one of singular 

“beauty. At Bristol the sky partly cleared at 11.30 p.m., 

«2nd the atmosphere became remarkably transparent. 
TRe moon and stars shone very brightly, and films of 
white cloud, floating rapidly across the sky, gave it a 
very picturesque appearance. 

From the observations reported it may be well to 
make a few extracts :— 

Mr. S. HA. R. Salmon, South Croydon.—Sky perfectly 
clear November 13, 14h. to 16h. About seven meteors 
seen, including four bright ones as under : 


e bh m s?’ : 
15 3 45 First mag. from Andromeda. 
15 28 o First mag. Leonid. | 
. 15 32 45 First mag. Nota Leonid. 
® 15 53 © ‘= Siriusa Probably a Leonid. It fell ina 
. ” curved path slightly south of Jupiter, arid 
A was a beautiful object. 


Rev. S. J. Johnson, Bridport.—Tolerably clear on 
November a3, between 15h. and 15h. 30m., but not a 
single meteor was observed. È 

Miss Brown, Cirencester.—The sky was perfectly clear 
on November 13, 11h. 45m. to 13h. 15m., and the eastern 
sky was watched from a window facing that quarter, but 
no meteors were seen. 

“Mr. W. H. Milligan, Belfast—Cloudy weather pre- 

“* ventedeobservation except on one night, November 13, 
11h, to 12h. 30m., when only one sporadic meteor was 
‘recorded ; no Leonids. 

D. W. Walton; Kingston-on-Thames.—Sky clear and 
moon bright on November*13, roh. 30m. to 11h. 30m., 
but only one meteor appeared. Partly overcast after- 
wards, but a few faint meteors were noticed in breaks 
between the clouds. 

Bristol.—The writer watched the sky on November 13, 
between about 11h. 30m. and 13h., but no Leonids were 
recorded. The sky clouded after 14h., and the follow- 
ing night was overcast throughout. Mr. Corder, at 
Bridgwater, reports that the nights following November 
13 and 14 were too cloudy to permit of observation. 

W. Trueman Tucker, Loughborough—On November 
14 the clouds cleared away between 16h. and 16h. 30m., 

_ but the moon was verg bright, and must have ex- 
tinguished many of the smaller meteors. Between 
16h. 30m. and 18h. a considerable number of shooting 
stars were observed, but no exact count was kept. The 
lines and approximate paths of ten of the more con- 
spicuous ones were noted, and the brightest of all 
appeared in Cepheus at 17h. 25m. It was sufficiently 
luminous to cast distinct shadows in*spite of the moon- 
light. Very brilliant meteors also fell at 17h. "10m. 
17h. 15m., 17h. 35m. and 17h. gom. 

The Dumfries and Galloway Standard of November 7 
reports that the nights of November 12 and 13 were 
overcast. On November 14, soon after midnight, the 
clouds began to roll eff, and the sky afterwards became 

ety clear. An amateur observer began watching at 

“12h. 30m., and from that time until 16h. 15m. he noted 
in all only thirty-three meteors, not more than thirteen 
or fourteen being Leonids. He then, thinking the owt- 
look not sufficiently promising for any strifing deyelop- 
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nt of the shower, fold€d ‘up his note book and ‘star 
atts and retired. Shortly afterwards, ltowever, the 
Leonids increased rapidly both in numbers and brilliangy. 
At about 16h. tom. “a couple*of young bakers Soing 
along the Whitesands to their work, were startled by 
many meteors throwing their fiery, lanees athwart the 


sky. They estimate the numbers as not fewer tfan ten « 


shooting stars to the minute, and state they nevef saw 
so many before in all their lives.” P 
The latter description is probably exaggerated, byt it 
seems to conveyean expression of fact such as we should 
expect from persons not acquainted with, put surprised 
by, an unusual celestial event. Though the rough. 
estimate given as to the number of meteors visible may 
far exceed the actual figures, there is no doubt from the 
corroborative testimony afforded by Mr. Tucker at 
Loughborough, quoted in a previous paragraph, that the 
Leonid shower displayed quite a special activity on the 
morning of November 15. That it was ‘apparently 
observed by few persons is unfortunate, but no other 
result could be expected in view of the cloud-laden atmo- 
sphere which prevailed, generally, at the time. It is to 
be hoped that more favourable conditions obtained at 
foreign stations, and that successful observations were 
secured, The shower seems to have presented itself 
somewhat later than the time expected, both in 1896 and 
1897. W. F. DENNING. 





M. FORSTER HEDDLE, M.D. 


EARLY on the morning of November 19 there passed 

away at St. Andrews the foremost mineralogist of 
Scotland, and one of the most distinguished in the 
United Kingdom. . 

Matthew Forster Heddle was the younger son of 
Robert Heddle, Esq., of Melsettar, in Orkney, and was 
born in 1828. In 1844 he went to the University of 
Edinburgh, where he studied medicine and attended the 
classes of Gregory and Jameson. Even at this time his 
tastes lay in the direction of science; and on the com- 
pletion of his medical studies he proceeded to Germany, 
where he devoted himself to chemistry and mineralogy, 
at first in Clausthal and afterwards under the illustrious 
Breithaupt at Freiburg. Returning to Edinburgh, he 
took his degree as Doctor of Medicine in 1851, his 
graduation thesis being a treatise “On the Ores of the 


- Metals.” 


He practised for a short time in Edinburgh, but never 
found this occupation- a congenial one, devoting “by 
degrees all his time to analysis and otker scientific work. 
In 1856 he organised an expedition to the Faroe Islands. 
Five months of the summer of that year were spent in a 
mineralogical survey of the group, resulting in large 
additions to his cabinet, and putting on a firm foundation 
his knowledge of the mode of occurrence of the zeolites 
of the tertiary volcanoes. 

On Dr. Heddle’s return from this expedition he was 
appointed assistant to Prof. Connell at the University 
of St. Andrews, and on Connell’s death, in 1862, he suc- 
ceeded him as Professor of Chemistry, occupying thts 

hair for twenty-two years. He threw himself with 

characteristic energy jnto his work at the University, 
spendigg a very considerable part of his salary in the 
pyirchage and fitting up of the apparatus for his experi- 
ments. ai 

He found time, however, during these, years for 
much mineralogical work, in the courfe of which he 
again and again traversed the whole North of Scotland 
and the Western Islands, thus, acquiring .an unrivalled 
acquaintance with its rocks and minerals. The results of 
these explorations were embodied in a series of papers 
read principally before the Royal Society of, Edinburgh, 
of which he was, in 1878, elected a Fellow, and the 
Mineralogfcal Society, of which he was one of the. 
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Ee fourderse and, whose President *tie afterwards becana® “complete collection of, birds and mammals frot the Tertiary ” 


In addition tọ these and other papers of a geological and 
-mihtradogical nature, he yndertook, in 1858, the revision 
and, practically the editorship of Greg and Lettsom’s 
`“ Mineralogy of Great Britain and Ireland,” to which 


~ 


io ta he made many origita] contributions. He also wrote 
i “the article “ Mineralogy” for the last edition of the 

$ “ Encyclopædia Britannica.” In 1878 he received the’ 

¢ Keith medal of the Royal Society of Edinburgh. Until. 


a few weeks before. his death he was engaged on an 
exhaustive work upon ,the mineralogy f Scotland, 


‘bringing togétter the results of all his investigations and | 


analys@s. “This he left almost complete, and it is to bé 
hoped that it may shortly be published. 

In the long course of his ‘mineralogical activity Dr. 
Heddle gathered very large and valuable collections of 
‘minerals, both general and Scottish. The latter ‘of 
these, the fruit of many journeyings, was three years, ago 
acquired by the Museum ‘of Science and Art, Edinburgh, 


and is now on exhibition there, arranged and labelled |: 


by Dr. Heddle himself. : 

Although a specialist in mineralogy, Dr. Heddle’s 
sympathies were not by any means, confined to this 
subject, and embraced not only cognate sciences, such 
as chemistry on the one side and geology on’ the other, 
but extended to many other branches of scierice. Asa, 
chemist he was most painstaking and exact, and has” 
published several hundreds of analyses of Scottish 
minerals, collected and carefully. picked by himself. 
He was always most ‘particular to indicate the possible 
impurities as a geologist.’ He published detailed maps 
of Shetland and Sutherland, and contributed to the un- 
ravelling of the problem of the North-west Highlands. , 
He was a very observant student of the influence of 
geological structure upon the scenery of a country. In 

*, some respects he was in advance of, his time as: a, 
geologist, and has lived to see suggestions, which were 
ignored when 'made by him, worked out by others and 

' generally accepted. Many of his papers, which were 
founded on a wide research, are extremely suggestive 
and instructive. Perhaps among the best known are 
those where he expounds his law, of pseudomorphous 
replacement, and where he enunciates the connection 
between the colloidal and crystalline states of a substance 
‘and its specific heat. 

Dr. Heddle had an acute and exact eye, a deat in- 
tellect, and a wonderful memory. He, was a good 
draughtsman, and his crystal drawings were most ad- 
mirable, He grudged no trouble in smoothing the path ; 
of the tyro in his’ favourite science, and was most 
generous in his recognition of any work done by others. 
His kindly and génial disposition endeared shim to, a 
wide circle of friends.’ J.C. 


` ` 





NOTES. 


M. MOUREAUX has just completed the installation of the 
new, magnetic department of the Pare-St. Maur Observatory ; 
a andi it will be set in operation on December 1. The work at 

the old magnetic rooms will be’ continued until January 1, in 

order to supply M., Moureaux with @ sufficient number of 
° observations for a reduction of the valuable records obfained . 
continuously during a number of yeas. ' 


PROF. JAMES B.e HATCHER, curator of the dgpartment of 
vertebrate paleontology gf Princeton University, sailed from 

New York a few days ago for Rio Janeiro, ere route for 
Southern Pataonia. He expects to land finally at Punta 

'. Arenag, and thence york northward along the eastern ‘base of 
athe Andes as far.as the Argentipe territory of Chubut, study- 

ing the paleontology and geology, of the country. | The ex- 

+ edition will’ be gone three years, and aims to bring home a 
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“mission of the immunity conferred by vaccination, 





deposits of Patagonia. 


‘ F 
.In"the course of next month, “the American Philosophical 
Society, will award the Magellanic gold medal to* the author of 
what is adjudged to be ¢he' best discovery, or most usefule’ 
invention, relafing to navigation, astronomy, or natural 
philosophy (mere natfral history—the words are the Society's, 
own—only excepted). The prize was founded in 1786 by John 


Hu'de Mag@llan, of Lorftion; and consists, ofa medal ‘fof solid , 


standard gold of the value’ of ten guineas,” . 


Sır WILLIAM CROOKES wilt be the guest of the evening at 
the Club House Dinner of the Camera Club on December 7. ?” 

AT the meeting of the Entomological Society of London lagi" 
week; the Chairman referred with regret to the death, while 
serving on the Indian ‘Frontier Expedition, of Captain E. ¥. 
Watson, Fellow of the Society, and well known for his writings e 
on Oriental Rhopalocera. ; . 


` Tur Paris Academy of Medicine has been authorised to 
accept the,-legacy of forty thousand francs bequeathed to it by 
Dr. Eugène Dupierris. The legacy i is to be used to found a 
biennial prize for the’best work on anzesthesia, or on diseases of 
the urinary canals. ‘ 


A NEW medical society, has: been formed” in St.. Petersburg ; 
it will: be known as the St. Petersburg Ophthalmological 
Society, and its firgt president i is, Prof. Dobrovolski. œ 


TuE Atheneum states that the first meeting of the present 
session of the German Chemical Society at Berlin was devoted’ 
toa Gediichinisfeier i in tipnout of the late Prof. Victor Meyer. 


JUBILEE medals have been conferred upon Dr. Günther, 
President of the Linnean Society, Prof. Dewar, president ot 
the Chemical Society ; and Prof. R. Meldola, late presidento ot 


the Entomological Society, : 
$ 


PROF. A. BAUER has been obliged, o on account of ill- health, 
to decline the office of president of the third International Con- 
gress for Applied Chemistry, which is to be held next year at 
Vienna, and Dr, H. R. von Pefger has been elected in his 


stead. ‘There will be twelve sections in connection with the 


Congress, Among the subjects to be discussed is the intro- 


‘duction of uniforrh methods of analysis of chemical products. 


. Tus Paris correspondent of the Lancet notes the, return ot 
M: Raoul from “Malaitd, where he has for some time been 
engaged for the Government in making researches as to the 
existence of indigenous plants that might be turned to account 
scientifically or commercially. Several members of M. Raoul’s 
party were bitten by snakes of differént kinds, and were injected i 
with Dr. Calmette’s serum with very, great success. -` 


‘Dr. A. Lustic, writing in the Atti dei Lincei, describes 
some important observations made in India on vaccination as a 
preventive of bubonic plague, and also on sero-therapic methods 
of treatment. At the time when the plague was raging in 
Bombay last June, Dr. Lustig made a number of experiments , 
both on human subjects and on monkeys. Thirty personse 
suffering’ from,the disease were inéculated with.serum, and of these’ 
only four died during the treatment. In conjunctidn with Dr. 
G. Eħleotti, the same writer made experiments on rats with a 
view of ascertaining whether there existed any hereditary trans- 
It was 
found that in no case did vaccination of* either or both parent 
animals at any stage prevent the progeny from taking the @ 


disease. > 


If the Budge of the French Minister of the Interior, the 
grant of 106,000 francs for the therapeutic serum service of thess 
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Beasteur Institute? is set gown for pineal Tn 1895, 45,203 
loses of anti-diphtheric serum, each ten, centigrams in amount, 
were distributed giatuituously, and in 1896 the number was 
28,217. Since the commencement of the work, as many as 
13%,058-doses of antitoxic serum have been distributed by the 
Institute, 5500 of them being for veterinary purp@ses. 


We regret to announce the death of, Br. F. Stohmann, 
Mhonorary professor’ of agricultural chemistry i in the University 
«of Leipzig; and also of Dr. J. Frenzel, curator “of ethe 

“ Miiggelsee ” biological station near Berlin, and formerly 
proféssor.of zoolegy i in the Cordoba Unitersity, Argentine Re- 
Rayblic. vo’ - 


mT ye death of Dr. Leonhard Sohncke, at the age of fifty-five, 
is announced. Dr. Sohncke at the time of his death was pro- 
fessoy of experimental physics and director of the Physical 
Laboratory at the Munich Technical High School, 


THE Natural History code of Hanover will celebrate its 
centenary on December 10-12. : 


IN a previous number of NATURE (vol. Ivii. p. 32) we referred 
t8 the death of Pfof. Ernst Schering, of Göttingen., Some in- 
teresting details of his life and work have now been published 
by Prof. Wilhelm Schur (Astronomische Nachrichten, No. 3458), 
t which brief reference maybe made. Born in the year 1833 
at Sundbergen, near Lüneburg, Schering studied in Gottingen 
sunder Gaus? from the year 1852, was made ` “ ausserordentlicher ” 
professor in 1860, and “ordentlicher” in 1868. In 1869 the 
magnetic parteof the observatory department was made distinct 
from the astronomical, and the former put under the dfrection of 
Schering with the object of continuing the magnetic observations 
made in the first instance by Gauss, 
Schering took over the direction of both departments, During 
the years 1858 to 1863 Schering took part with Klinkerfues in 

«¢he'zone-gbservations, which were published in 1891. In 1874 
he published a generalisation of Poisson-Jacobi's perturbation 
formule, in 1877 a ‘tBestrede” at the celebration of the 
hundredth anniversary of Ganss’s birthday, and in 1884 a solution 
of Keplers equation (Astronom@che ‘Nachrichten, 2605). His 
chief work was, however, the, publication of Gauss’s works in 
seven volumes, Schering leaves behind him, besides a widow, 
one daughter and two sons. ʻi 


Science stgtes that the'American Society of Naturalists and 
the affiliated societies will: meet at Ithaca, N.Y., on December 
28,-29 and 30. At the opening meeting an address of welcome will 
be delivered by President Schurman. On the second day of the 
meeting the principal item on the programme is a discussion ‘on 
“* The Biological Problems of To-day,” in which the following 
speakers will take part: Prof. H. F. Osborn (on Paleontology), 
Prof. W. Trelease (on Botany), Prof. B. G. Wilder (on 
Anatomy); Prof. McKeen Cattell (on Psychology), Prof. J. Loeb 
(on Physiology), Prof. T. H. Morgan (on Developmental 
Mechanics), Prof. C. B. Davenport'(on Morphogenesis). 


Pror. TH. W. ENGELMANN, of Utrecht, has just published 
(Wilhelm Engelmann, Leipzig) a,small case (64 x 9} inches) 
containing two sets of tables on which it is intended the results 
of. spectroscopic and spectrophotometric observations may be 
plotted. The first table, of which there are nine duplicate, 
consists of six coloured continuous spectra arranged under one 
another, which serve as,a background, so to speak, on which 
absorption spectra may be drawn. A series of vertical lines 
Torms the scale of wave-lengths, and the- positions of the chief 
Fraunhofer lines are marked in the upper strip. The second 
table, ‘of which there are also nine similar oney is somewhfit 
` differently arranged. At the upper partis a coloured continuous 
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After Klinkerfues death’ 


sþeægım- as before, with the Bositions of the chief E ragnhdfey ` 
lines marked, and below is a series. of horizontal “and vertical’ 
lines, the former te represent the ‘wgve-lengths, and the latter” 
the intensities per cent. This will be found useful’ for recording” 
the positions and extensions of absorption-bandg, and determin- 
ing the light-curve of the spectra undef investigation. ¢ Both ’ 


these sets of tables are impressed on good thick sheets of p&per, 


and the coloured spectra and graduations aré very neatly repro- 
duced. It is a pity that the red end of the spectrum is placed pn 
the left, and not om tke right hand, as this may tend considerably to 
diminish- the: usefulness of these cards. -Accompénying these 
sheets are also two numerical tables expressing (1) the coeffigients — 
of extinction for different intensities, and (2) the relative in- 
tensities after the passage through coloured media of different 
thicknesses, * ` : 

THE Proceedings of the Liverpool Geological Society for the 
last session contains a paper by the president,, Mr. J. Lomas, . 
on the Hereford earthquake of last December. The map - 


| which accompanies it shows: the isoseismal lines, so far'as they 


can be drawn, corresponding to the intensities 4, 5, 6 and 7 of 

the Rossi-Forel scale. These curves are somewhat elliptical i in 

shape, and are grouped symmetrically about.a line .running « 
N.N.W. from a point a little east of Hereford. > Mr. Lomas 

attributes the earthquake to the friction generated by the slip- 

ping of strata somewhere along, the Severn Valley, and he 

considers it probable that the slip extended for some distance . 

along the axis of the isoseismals. 


' THE effect of temperatures upon the hibernation of injurious , 
insects forms the subject of a short paper by Dr. L. O. Héward 
in the Proceedings of the ninth annual meeting of the Association 
of Economic Entomologists, just issued by the U.S. Depart- 

ment of Agriculture. It is a well-known fact among agricul- 
turists and horticulturists that winter weather of a steady degree 
of severity is more favourable to plant growth than a winter with 
alternating frosts and thaws. With regard to certain injurious 
insects, it has become an accepted idea among economic en- 
tomologists that this same principle holds good, but farmers and 
others‘ believe a winter which has been unusually severe will 
result in the destruction of injurious insects to such an extent 
as to promise comparative immunity in the next season. Ex- 
periments were required to throw light upon the matter, and 
these have been carried’ out by Dr. Albert M. Read, of 

Washington, thé manager of the cold storage department of, the 
American Security and Trust Company. Dr. Read has found, 
in the course of his experiments, that a cofisistent temperature® 
in the neighbourhood of 18° F, will not destroy the larvæ of 


` Tineola biscelliella or of Attayenus piceus, but that an alternation 


of a low temperature with a comparatively high one invariably 
results in the death of the larvee of these two insects. For 
example, if larvee of either which have been kept at a tem- 
perature of 18° F. are removed to a temperature of from 40° to 
50° F. they will become slightly active, and when returned to 
the lower temperature and kept there for a little time, will not 
revive upon a retransfer to the warmer temperature. Dr. 
€loward remarks that it is satisfactory to have experimental 
proof in support of previously accepted, but more or less 


theoretifal, ideas. š 


pe the Imperial Institute’on Monday night, Mr. E. S. Bruce 
gave a lecture on his system of electric balloog signalling as ap- 
plied to scientific exploration’ in’ Arctic and Antarctic regions. 
Major P. A..MacMahon was in the chair. After pointing out 
how great an advantage it would befor a party to have a means 
of communicating with the ship when away onan exploring ex- 
pedition, the lecturer described bis system, in which a group of 
electric lamps was mounted jnside a balloon connected with 
the earth by an electric cable. The operator and_most of the e 
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ipai would be on ‘the grout or the deck of a ship, and. 
therefore the* balloon could be made easily portable. Gold- 
bontegs’ skih would be the best material to employ for the 
éovering, and the smallest Size of balloon he “could recommend 

: for Arctic exploration purposés would be about 7 feet in diameter, 
with a eapacity of 150 @ubic feet and able to lift 500 feet of cable. 

` The wecessary gas could be stored in steel tubes, or a portable gas- 

. making machine might be carried. The source of electric power 
would bea dynamo, with which Mr. Bruce supposed every future 
Arctic expedition would-be provided, and thig cguld be operated 
by wind power, if coal raf short, or even by hand. By giving 
long apd short flashes on the lamps, it would be possible to 
convey messages in the Morse alphabet. 


Some time ago, G. Jung gave a solution of the problem 
“to determine by the method of least squares the plane which 
most nearly coincides with # non-coplanar points.” In the 
Rendiconté del R. Istituto Lombardo, ii, xxx. 16, a brief 
abstract is given of an investigation by the same writer of the 
reciprocal problem: ‘‘Given 7 non-concurrent planes, to find 
the point most nearly determined by them.” The correspond- 
_ ing problem in plane geometry has been attacked by M. 

d’Ocagne, and'Prof. Jung has thus extended the method to 

three-dimension space, besides giving a generalisation of certain 
constructions first investigated by M. Berthot. 


In the Journal of the Royal Statistical Society (September), 
Mr. W. F. Sheppard considers the calculation of the average 
square, cube, &c., of a large number of magnitudes. Supposing 
that a number of measurements are tabulated to the nearest 
multiple of a particular unit (e.g. the chest measurements of 
5732 Scotch soldiers to: the nearest zich), the data do not 
enable us to find exactly the. true average measurement or the 
average square or cube of the magnitudes. Mr. Sheppard 
shows that the rough value, obtained by supposing each measiire- 
ment to be equal to the nearest multiple of the unit, differs in 
some cases considerably from the most probable value of the 
average in’ question, and he finds that for laws of distribution 
which satisfy certain conditions a very close approximation to 
the latter may be obtained by applying certain simple correc- 
tions to the ‘‘ rough values ” first calculated. 


In the Mathematical Gazette for October we are glad to see 
that Mr. R. F. Muirhead calls attention to the old treatment of 
the ‘‘ Parallelograms of Velocities and Accelerations,” which still 

' survi¥es in many otherwise excellent text-books on dynamics. 
The enunciation ofters introduces the notion of ‘fa moving point 
or body possessing simultaneously two velocities,” a notion 
which is meaningless until coexistent velocities (which would 
better be spoken of as ‘‘ velocity components”) have been 
defined. The usual (so-called) ‘f proof” tacitly-involves the 
idea of a body moving relatively to a certain base which is itself 
in motion, but as the word ‘‘ relative” is generally omitted, 
and the parallelogram of velocities is usually given before 
relative motion is considered, and, moreover, is ‘employed in 
thee discussion of relative motion, the learner’s mind is often 
puzzled and he fails to grasp the theorem. Mr, Muirhead 
rightly contends that the only logical way out ‘of the difficulty is 
to make relative motion precede the discussion af the 
parallelogrant law, unless, indeed, thg latter be regarded terelje 
as a definition of component velocities and acceleration. 


WE have receive from Mr. R. C. Mossman a @opy of a very 
valuable and laborious fnvestigation of the Meteorology of 
Edinburgh, baged upon obsewvations during the past 132 years, 
from documents mainly collected by the Scottish Meteorological 
Society. The work*is published in the 7yansactious of the 

Royal Society of Edinburgh, an@is divided into two parts, the 
first dealing with the climatic eleménts for each day of the year, 
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and the second with monthly and annual means, and with. 
secular and other weather changes. Tlee smoothed curves show, 
that the warmest day of the year falls on July 15, and the 
coldest on January 8. The mean daily maximum temperature 
is above the annual average (46°'8) from April 26 to October 14, 
but the mean minimum does not get above the yearly mean until 
May 12, and it"remains above it till October 19. The greatest 
excess of sun over shade temperature was 76°78 in March 1892, 
and the grass minimum thermometer fell 12°°6 below the mini- 
mumein shade in May®1890. The mean annual rainfall is 25°86 
inches; the wettest period is that embraced in the.seven days 
nine. August 18; while the period distinguished by the I€ast 
rain-fall, is the week ending With March 27. One very interesting > 
feature of the discussion is a chronological appendix of remark- 
able atmospheric phenomena at Edinburgh, extending fein” 
1575 to 1895, which has been compiled from a variety of 
sources, l e 


A NOTE in Scéence states that Dr. O. Molst, of the, Geological 
Survey of Sweden, after two years’ leave of absence’ granted 
him for the purpose of studying the new gold-fields in Western 
Australia, has now returned. Dr. Holst saw the ancient 
Australian glacial deposit which is supposed to helong to the. 
Permian age, and says there can be no doubt but that it is an? 
indurated boulder-clay., Its age may possibly be somewhat 
later than heretofore supposed, but not $o much later as to 
detract from the importance of its*bearing on the subject of® 
geological climate. In the semi-desert, where Dr. Holst spênt 
most of his time, the wittd did not appear to him to“be of any * 
great importance as a genlogical agent, although dust storms 
are sometimes reported from the new towns on the Sorder of the 
desert. One of the Australian geologists has lately made some 
interesting observations on what resembles a tidal action of the 
ground water in the sandy region in the interior. The water 
rises and falls at regular daily intervals, and the oscillations 
appear to be too great to be explained as resulting from the 


daily variations in atmospheric pressure. . e 


THE Liectrician calls attention to a new development in the 
design of electrically-propelled pleasure craft, which has been 
given the name of the ‘‘Nymph.” Briefly, the ‘‘ Nymph” is 
an attachment to an ordinary pleasure boat, sailing ahead of it 
but rigidly connected to it, the boat containing the accumulator 
cells and the switch-gear by which is controlled the motor in the 
body of the swan-shaped tug, The craft is guided or steered by 
two reins attached to thé head of the ‘‘ swan,” and these reins 
actuate by gear the ordinary rudder. A regulator situated close 
to the right-hand of the driver enables him to control the speed 
of the motor and propeller in the “‘ swan,” and to go at full or half- 
speed, ahead or astern. There are sixteen chloride cells of seven- 
¿cen plates each, and these, for starting and low speeds, are con- 
nected to the motor in two parallels of eight cells each, all the cells 
being used in series for full speed. “The total electrical capacity 
of the battery is about 300 ampere hours, and this is equal to 
propelling the boat at a speed of eight miles an hour for six 
hours, or a total distance of about fifty miles, with six people on 
board. . No resistances are used, and neither the field nor the 
armature is divided up in any way to regulate the speed. The 
vibration of the boat is ‘perceptibly less ‘than in one containing 
the motor. Although the arrangement lends itself to graceful 
design, there is probably considerable loss of efficiency as com- ' 
pared with the usual stern propeller. 


Tue Commission appointed by the German Government to 
study the plague in Bombay, and whicl? commenced its work 
under the presidency,of Prof. Dr. Gaffky last March, has 
published the results of its labours in several numbers of the 
Deytsche medicinische Wochenschrift. The report is a very 
elaborate and e*Maustive one, and contains a mass of valuable 
~N 
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«experimental magerial. It would appear that in the majority of | 2 
cases the plague-bacilluseobtains access to its victims’ through 
small wounds or scratches on the body, reminding one of the 
same, method adopted by the anthrax bacillus for infection. “As 
Yersin has alréady pointed out, plague is essentially a disease 
which afflicts the poor and miserably-haused lower classes of the 
population, their habits and repugnance to all- sanitary precau- 
tions, and prejudice against the hospitals, readering its suppres- 
sion a matter of extreme difficulty. In the-hospitals, thanks to 
systematic disinfection and scrupulous @leanliness, tases of 
plague amongst the staff were very rare. The Commission have 
discBvered that éhe serum of humaf baings, as well as that°of 
mqguimals which have recovered froh plague, exerts a specific 
action on plague bacilli outside the body, producing the phe- 
““omenon of the clumping together of the bacilli now so familiar in 
the case of typhoid bacilli under similar circumstances, Nume- 
rous researches were carri@l out to test the vitality and powers 
of endurance possessed by these bacilli under very varied condi- 
tions, FOr example, in sterilised tap-water they were found 
to be dead after three days, whilst in ordinary tap-water a single 
day’s immersion was sufficient to destroy them. Very sensitive: 
also are these microbes to the action of disinfectants, corrosive 
Sublimate dilutet to 1 in 1000 parts at once destroys them, 
whilst a x per cent. solution of carbolic acid also kills them 
within ten minutes. „Heating for ten minutes at 55° Ç, destroys 
whem, as also does exposurg to a temperature of 80° C. for five 
minutes, whilst i in aliquid just brought to the boiling point, and 

. at once examined, they were also entirely annihilated. Perhaps 
the most interesting part of the report is that which deals with 
the inquirieyymade into the respective merits of Versin’s and 
Hafikine’s anti-plague inoculations. Yersin’s serum inoculations 
in Bombay donot appear to have been as successful as those 
which he previously carried out in cases of plague at Amoy. Dr. 
Roux was, however, preparing a yet stronger serum at the 
Paris Pasteur Institute, and it was hoped that it might prove 
more efficacions, On the other hand, Haffkine’s inoculations 
appear to have been very successful, although the protection 


against plague afforded by them is by no means absolute. . 


Haftkine’s method ‘consists in adding a weak solution of car- 
bolic acid or essence of mustaml to a virulent growth of plague 
bacilli, thereby destroying the microbes ; their products, however, 
which remain, possess a remarkable protective power. The 
vaccine may also be procured by heating the plague-cultures to 
65°C. for one hour, or during two hours to 51°C. This method 
of heating appears to yield the best vaccine. It is impossible 
here to enter into further details of this valuable report, which 
forms a most important contribution to the scientific literature 
already existing on plague and its dissemination, 


Mr. CHARLES Louis Herr, of Springfield, Brigg, hag 
prepared a list of the calls of some two hundred British birds, 
and appeals for the assistanc® of other students of bird-life, either 
in checking calls already recorded, or in supplying those of other 
birds, He promises to finish the compilation and to issue it from 
the press, provided he receives the co-operation needed. 


HERREN MAYER AND MULLER, of Berlin, ask for subscrip- 
“tions for an important work on Orchids, of which the first volume 
is already in type—‘‘ Orchidacearum Genera et Species,” by 
Prof, F. Kraenzlin, to, be completed in six volumes. No cont- 
plete separate systematic work on the Orchidaceæ has® been 
published since Lindley’s Synopsis, which was issued sixty 


years ago. 7 


æ Coun’s “Kryptogamen-Flora von Schlesien” isa work of 
much more than local interest, the various families of Crypto- 
gams having been worked out with the greatest care by experts 

‘in the various departments. The last part ræeived (37 Band, 
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` Jeffery Parker an@ W. A. Haswell, 


e 
dialfte, 4° Lieferung) Gompletes tthe Pyrenomycetes, and’ 
conns an introduction to the so-called ‘ Fing? imperfecti” 
those in which the conidial, but not the ascogeneus form is 
known. This portion of the work Will, unfortunately, rémain 
uncompleted, as it stood in the hands of Dr. J. Schröter at the 
time of his death in 1894, Prof. Cohn nat ha¥ing been gble to 


‘find any one to complete the work left unfinished by,that 


eminent mycologist. An interesting feature of Dr. Schriter’s 
work in this section of Fungi is that he has discarded the term 
genus, arranging the species under Mormgattungen or ‘‘ form- 


»” 
genera. ™ e .? 


Messrs, Ross, LTD., have just issued a very full illusgrated 
catalogue of the instruments made by them. 


MESSRS. ABBOTT, JONES, AND Co. announce for early*publi- 
cation ‘*The Life of James Abernethy, past-president of the 
Institute of Civil Engineers.” The book will be the work of 
John S. Abernethy, and will be illustrated. 


THE sixteenth Annual Report of the Bureau of American 
Ethnology has reached us, and contains the following papers :— 
‘* Primitive Trephining in Peru,” ‘‘ Cliff-Ruins of Canyon de 
Chelly, Arizona,” ‘Day Symbols of the Maya Year,” and 
‘*Tusayan Snake Ceremonies.” g 


. THE catalogues issued from time to time by Mr. Bernard 
Quaritch are always interesting, but few, if any, of those 
recently issued can compare with the one dated November 12, 
which has just reached us. It is entitled ‘‘ Monuments of 
Printing,” and contains particulars of books produced by the 
earliest presses. in Germany, the Netherlands, Italy, France, 
Spain and England from 1455 to 1500, and a few remarkable 
examples of a somewhat later date. The catalogue is one, 
which will be prized by all students of typography. 


THE Photogram for November contains several short articles 
of interest to photographers. Mr. C. F. Townsend writes about 
sensitometers, giving a brief historical summary of the methods 
employed. Under the heading of “ Applied Photography 
in Ship Salvage Work ” is the title of an article by Mr. Charles 
H. Evans, who points out the many difficulties that are met 
with in this class of work. The illustrations accompanying the 
text are very much to the point, being good examples of the work 
undertaken. Other branches of the art dealt with are photo- 
micrography, exact measurements with the X-rays, toning 
bromide prints, &c., together with useful information is the 


form of notes on many other points of intgrest. 7 


VOLUME V. of the Zransactions of the Institution of Mining 
and Metallurgy for the sixth session has reached us, and is a 
bulky work, containing reports of some eighteen papers, and 
the discussions which took place upon them, The Institution 
during the session referred to had upon its books the names 
of 449 members, associates and students, as against 372 for the 
session of 1895-96. 


i 

Messrs. MACMILLAN will publish shortly a work entitled J* A 
Text-Book of Zoology,” under the joint authorship of Profs. T. 
Special attention is called 
to thg illustrations, of whith there are over a thousand in 
the two volumes that comprise the work. For the most part 
these illustrations,are original, and have been drawn by Mr. N. 
J. Parker. R 


OF all the periodicals which come before us week by week, 
and montÊ by month, not one fulfjlsits particular purpose better 
than the Engineering Magazine. The magazine is always 
attractively illustrated ; the articles in it deal with subjects which 


are of prime importance indhe engineering world; and the, 


monthly digest of the entire technical press is a very valuable 
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diex to current technica] literatuge. The issue of -a distinctly fof late years, and their consequent suggested explanations. —The,, 


Egropean edition of the magazine was commenced last me®th, 
and we’are confident that it will meet with as much success her 
As*it ms in the United Statgs. a0 } . 2 


THE additions to the Zoological Society’s Gardens during the 
past wgek includ® 4 “Macaque Monkey (Afacacus cynomolgus) 
frome India, presented by Mr. F. Greswolde-Williams; a 


bulletin of the Société Astronomique de France fòr the same month 
contains, among ‘other interesting matter, a drawing of comet 
Perrine as observed at the observatory of Juvisy. M. Camillé 
Flammarion. deals with the~Leonid swarm of meteors. , The 
number contains several contributions of planétary notes. —In 
the October number of Himmel und Erde, a, brief account eis 
given of the present state of the proposed large Potsdam re- 
fractor. There seems to have been some difficulty about the optical 


Suakin Gazelle (Gazella brookiz) from -Abyssinia, presented by | parts, so that-it has*been decided to assume that the aperture will 


Dr. L. de Gebert; two Ring-necked Parrakeets (Padeornis 
torguaius) from-India, presented. by. Mrs. Ge F. Cooper; a 


. Macaque Mankey (Macacus cynomolgus, albino) from Manilla, , 


presented by 


Bullfinches (Zrythrospiza githaginea), bred in _England, pre- 
sented* by Mr. E, G. B. ‘Meade-Waldo ; two Herring Gulls 
(Larus argentatus), British, presented by Mr. T. Hope Robin- 
son; two Rhomb-marked Snakes ( 7rinierorhinus rhombeatus), 
two —— Snakes (Chlorophis hoplogaster), a Puff Adder (Bitis 
arietans) from South Africa, presented by Mr. J. E. Matcham ; 
a Ring-tailed Lemur (Lemus catta,?) from Madagascar, a 
Macaque Monkey (Macacus cynomolgus) from India, deposited ; 
six Rosy-faced Love Birds (Agapornis roseicoll’s) from’ South 
Africa, a Malaccan Parrakeet (Paleornis’ longicauda) from 
Malacca, four Siskins (CArysomztris spinus), four Lesser Red- 
polls (Linota rufescens), British, a Bridled Wallaby’ (Oxychogale 
frenata) from Australia, a Loggerhead Turtle (7halassochelys 
caretta) from the Mediterranean, purchased. 


` 





OUR ASTRONOMICAL COLUMN. + 


THE NOVEMBER METEOR SWARMS.—Up to the’ present 
time we have not received any news that the Leonids were more 
abundant this year than last. Indeed, bad weather seems to 
have universally prevailed about the time of observation. ` At 
the Paris Observatory five observers only noted twenty meteors, 
while M. Hansky, at the Mendon Observatory, saw in all seven, 
four of which were Leonids. 
exceedingly bad weather experienced in Western Europe, tele- 
graphed to San Francisco to inquire whether a more brilliant 
display Had been noted there. The answer he received was to 


r, James Coombs; two Double-spurred Fran-.) vestigatiohs on the abs8rption properties of diffèrent thitknesses 
colins (Francolinus bicalcaratus) from West Africa, four Rosy | and kinds of glass. ot : 


M. Janssen, in consequence of the'| of slowly converging series is avoided by using numerical values 


be 80 cm., and commence at once with the construction of the 

instrumeMt and a suitable dome. This instrument when finished 

will be then the largest in Europe, the aperture being nearly 

thérty-two inches. This aréicle contains the results of many in~ 

. P 

CoMET PERRINE (OcTOBER 16).—This comet is gradual 
becoming fainter, but a continuation’ of the ephemeris forthe 
current week will perhaps prove useful :— ` . 





12h. Berlin M.T. e 
1897. R.A. Decl. leg 7v. log& +» Br, 
. hms Soy à z 
Nov. 25 ... 18 16 49 ... +59 24'6 : ’ 
26... 1545... 58 44°8 ..., 0°1376 ... 0°0278 ... 0'7 
ey Lee 1447... 58 64 ` : 
28.. 13 54.. 57 29°3 ... O'I366 ... 00370 ... 0'7 
29 ~.. 13 6... 56534, S a ° 
30... 12 23... 56,188... 01357 ... 0°0459... 0'7 
Dec. 1... | 10°43. 55455 >- 
2) ee IE 7... §513°5... O1$51 ... O'0846.... O'7 
3. 18 10 34... +54 42°40" © 


Rey. Dr. SEARLE „bas resigned the directorship of the « 
astronomical-observatory of the Catholic University of America. 
His place will be taken by Mr. Alfred Doolittle. cr s 


` 
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THEORY OF TRE MOTION OF THE MOON) 


OF the Junar theories hitherto completed the two greatest are 
,. undoubtedly those of Hansen and Delaunay. The former 
has for its chief object the formation of tables : the inconvenience 


thrqughout ; and the problem solved is the one actually presented 
by nature, every known cause of disturbance being allowed for. 
it suffers, however, under the disadvantage that there are no 


the effect that nothing more than the ordinary shower was | means of correcting the results gor any change in the values of 


observed. Perhaps, however, observers may be (or may have 
been) more fortunate with the Andromedes, which are expected 
between the 23rd and 27th of this month. This swarm is also 
of considerable strength, and should be more than usually active. 
Its period of revolution being six and a half years, ‘and ‘the last 
max¢mum having occurred on November 23,:1892, we expéct 
the shower this mon 
There are several points about the Andromedes that are of peculiar 
interest. Qne of these is that the orbit in which they move is 


the constants that observation may demand. This drawback 
was avoided by Delaunay, but only at the expense of still greater 
evils from the point of view of the making of an’ephemeris’; for’: 
owing to the ‘slow convergence of' certain series, twenty, years’ 
labour did not suffice to give sufficiently approximate results ; 
moreover, the problem had to be considerably. mogified, from 


th to be above the ordinary yearly display. | the circumstances of nature, in order to achieve a result, within 


even so long a time. : ; 
The memoir that Dr. Brown has lately presented to the Royal 


very similar to that of the comet Biela ; in fact, the bodies which | Astronomical Society, fornís the first part of a fresh attempt to 


produce the phenomena of shooting stars may be none other 


calculate the motion of our satellite. AH Delaunay’s modifica- 


than the: component parts of this comet. In the years 1872 and |,tions of the problem are adopted: that is to say, the ‘sun and 


1885 the maximum display occurred on the 27th of the month, 
but at the following expected shower it took place on the 23rd. 
This difference is explained, according to Bredichin, by the per- 


earth are supposed centrobaric, the mass of the moon is neglected, 
as is also the action of the planets,and the true mass of the sun 
is increased by that of the earth. Thecalculation of the effect 


turbatory effects due to the proximity of the planet Jupiter, thus |. of the attraction of the planets and of the protuberant parts of 


causing the node to recede 4°. The radiant point of this swarm 

(29° + 43°) has a large northern declination, which renders it 

always above the horizon. The meteors themselves are different 

from the Leonids in that they move more slowly, and are of a 
. e i 


yellowish ‘tinge. 
In the note under this heading, that appeared last Week, it 


the earth’s equator will follow when the modified problem ‘is 
solved. The solution can also be easily modified so as to allow 
for the greater part of the effect of the remaining modifications, 
and the outstanding error Dr.. Brown has shown to be insensible 
to observation ; but ite is, however, far larger than the minute 
fraction of a second to which hfs calculations are pushed. 


should have been mentioned that thegobservations record& wer@ |e Dr. Brown’s theory resembles Delaunay’s in being algebraical 


made by Dr. W. J. S. Lockyer at the Solar Physics Observatory,” 
South Kensington : 

In another part “of this journal Mr. Denning sfimmarises the 
results of this year’s Leofiid display. 


. g * s 
‘CURRENT ASTRONOMICA® ARTICLES,—M. Gaston Armelin 
contributes an interesting article on that curious variable’ Mira Ceti- 
to La Nature for Nowember (No. 1274). After a brief historical 
summary the writer describes ome theories current to-day, 
and points out the variations in the time of maximg observed 
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with, however, one important exception : the ratio of the mean 
m8tions is replaced by its numerical value. By, this means the 
slowly converging series that occur in Delaunay’s theory are 
avoided ; and no admissible correction of the value of thé above 


‘ratio can introduce. any change in the°results that would be 


sensible to observation., This modification in the form, combinede» 


1“ Theory of the Motion ofthe Moon.”. Containing a new calculation of 
the expressions for the coordinates of the Moon in terms of thetime.” By 
Ergest W, Brown, M.A., Sc.D. (Reprinted from the Memoirs of the Royal 
Astronomical Socisty, vol. liii.) ' 5 , Ri 
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with the use of a totally different method of calculation will, Dr. 
zBrown estimates, cut down the twenty yéars occupied by 
“Delaunay over the same problem ‘to five. See 
One great advantage of an algebraical theory is the facifity 
with which the Work can be divided into sections, each consist- 
ing in the calculation of a group of terms multiplied by the same 
power of the eccentricities, inclination, and solar parallax, or, in 
the language of the lunar theory, having the same characteristic. 
Delaunay’s theory unfortunately lost this advantage by its 
peculiar methods, and substituted another form of subdivision 
that enormously increased the total laBour in the @lesize to 
present each step in a moderate compass. Adams appears to 
have been the first to clearly recognése the advantages of a swb- 
division” such as Dr. Brown has employed, but it was Dr. Hill 
‘“avho actually laid the foundations of the present theory. In the 
fist volume of the American Journal he published his famous 
‘© Researches in the Lunar Theory,” where, after the lapse of 
more than a century, he revived Euler’s idea of using rectangular 
coqdinates.  Confining his investigations to the case when the 
accentricities, inclination, and solar‘ parallax are supposed to 
vanish, he.ysed axes retating so that the axis of x points con- 
stantly to the sun, and then replaced x, y by the conjugate 
complex variables z, s = x + y ,/~1, and the time by another 
_complex quantity ¢ = ¢("-*tV-1, and the symbol of differentia- 


cy 


` tion by D defined as ¢ + He also used the symbol # to denote 


e 

the ratio of the synodic month to the sidereal year, and & to 

denote the mass of the: earth divided by the square of the 

difference of the mean motions of the moon and the sun. He 

«hen arrived at the differential equations, . 
4D + mya + $ mu + 3 ms — žu $ =0 

t z {us) 


\ 
(D, = m)?s + $ m?s + $ mu - RS a 0, 
. . vo (us) 


- . ` 
At this point arose a difficulty which, in a closely analogous 
form, is common to all lunar theories, the presence, that is to 
say, of the quantity denoting the mass of the earth divided by 
the cube of the distance. The practical convenience of a theory 
is perhaps in no way better tested than by examining the manner 
in which this difficulty is overcome, and it is certainly not too 
* much to say that in this‘respect Dr. Hill’s method has no rival: 
In a few brief steps he succeeds in eliminating the obnoxious 
quantity altogether, and he obtains two equations of the second 
degree in x, s and homogeneous in these variables except: for 
a'constant of integration, whicla may be looked upon-as replac- 
ing & These equations are easily solved numerically, and 
denoting the values of the variables with Dr. Hill’s modifications 
of the general problem by the suffix zero, xp., and its conjugate 
complex sọ may be henceforth looked upon as known functions 
of the time. They are, in fact, capable of expression as infinite 
series of positive and negative odd powers of ¢. The co- 
efficient of ¢ in zis denoted by a, which is a constant defining 
the linear dimensions of the orbit. By having recourse to one 
of the original equations containing 4, the value of 4/a?, which 
is a mere number, may be found. This completes the in- 
vestigation of the variation, as this class of inequalities is called. 
Itis at this point that Dr. Brown took up the subject. 
replaced Dr. Hill’s first pair of equations by the following set 
of three, the third of which determines z or the moon’s co- 
ordinate perpendicular to the ecliptic, which in the particular 
case treated by Dr. Hill is zero 





ku 0a 

D+ mfu + 4 Pt + Rats - Ban ~ Ta 

( ? i i us + 2)" as 
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D = ms + m?s + BoP - ge - TS 

3 ` ( ) 3 7 {us+ 2)? Ou 
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In these equations Q, represents the part of the disturbing 
function neglected by Dr, Hill, every térm of which is divisible 
by either the solar eccantricity or parallax. The quantity 2 can 
ot eliminated from the first two of these equations in a manner 
analogous to the methods of Dr. Hill. It can be also 
eliminated from the. third and either of the other two in an 
obvious manner. The resulting equations need not be written 
down here ; following Dr. Brown, they will ke alluded to’ as 


Pa homogeneous equations, There’ are thus two distinct sets 


i 
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df æguations that can be u%d'at any step in’ the wogk. o In" 
practice one set is used, and a single equation from the oth€r 
set is used in addition, generally as a mere equatiom of verifica; 
tion, but in certai:f special cases for she actual solution wh@n the 
equations of the first set are.not well adapted for the purpose. 


Dr. Brown’s procedure is as follows : let é 


e 
od 
Zo a + 2, 


U = ly + Ue + ua . 
Where w,, 2, denote the terms already calculated, téa, 2, the 


new terms of characteristic A to be calculated in the next step ` 


of the process of solution. Either z) or 2, is always zero ac- 
cording as A corftaifis an odd or even power of the inclination. 
These values are then substituted in®either setgaf differential 
equations, and the terms of order A picked out. It can be 
readily seen that the right-hand side of the equations c&ntain 
only known terms, and the unknown new terms occur in the 
first degree and multiplied by functions of) 5) only. Jf the 
first set of equations be used, the terms containing 4/77 must be 
expanded by Taylor's Theorem into series proceeding according 
to powers of tép + Uas Sa + Say Zu +2, With coefficients con- 
taining &, 2, 5) only. These coefficients are easily deducible 
from Dr. Hill’s value of 2, the method of special values being 
in general used. One remark, however, requires to be made. 
Every time a set of terms is calculated whose arguments are the 
same as the terms in zp, there arises the opportunity of modify- 
ing the meaning of the linear constant a. 
evident that any solution remains a solution when a is replaced 


by a new constant a’ defined by the relation a/a’ — 1 =an arbitrary . 


series of powers and products of the squares of the eccentricities, 
inclination, and solar parallax. The value of & is of course’ 
simultaneously modified also. , Consequently we should be 
liable to have the values of such quantities as 4/7? varying from 
time to time as thé approximation proceeds, This would be 


| obviously inconvenient, and Dr. Brown has used the power of 


modification at his disposal so that 4/a% remains invariable 
throughout the solution, and therefore, since in Dr. Hill’s 


papers it is a function of m only, it always remains so. 


In the first set of equations therefore the unknown terms 
enter in the form ` : 


C-D + mur + ME + Nesa 


{ A Dz, - 2Mz, : 
where i , 
M = fa? + 34 

Po 


and : 


Ren) 
(ON = gme? + ghee” 
Po 


the same form at every approximation. (A misprint in the 
algebraical value of N, on p. 63, should be noticed ; the factor 
Ç? being there omitted. This is merely a printer’s error, for 
the arithmetical value, on p. 90 is correctly given. Indged, 
were it otherwise, the discordance of the results from those of 
other theories would long ago have been n®ticed.) ° 

When the new terms to be calculated have the same argu- 
ments as ze Or Z, the principal elliptic or inclinational terms, a 
new term in the motion of the perigee or node (of order A/e or 
a/R) has to be calculated. The unknown term ĉye appears 
multiplied by 2(D + z)z, in, the first equation, and gy appears 
multiplied by 2Dz, in the second equation. These coefficients 
are independent.of A: since, however, A must be of at least the 


third order for the point to arise, it does not properly enter into . 


the part of the work already published. 

A''series with indeterminate coefficients is then assumed for 
zor 2,: and a number of simultaneous equations forméd, 
from which the c@efficients are found. The labour of forming 
the known terms in thge equations increases rapidly with the 
characeeristic ; but the operations required are mere multiplica- 
gon ofseries, and can to a great extent be left to® computer. 
The results are readily che€ked by computing independently the 
value when (= 1. Lasse ; 

The unknown terms enter at each step into she efjuations under 
the same algebraical form, or rather under one of two forms, ac- 
cording as the new terms belong toz orz. These forms unfortun- 
ately involve the symbol of differentfation D, so that the different 
sets of simulfaneous equations have different arithmetical co- 
efficients ; but whenever more terms with anvold set of arguments 
are being calculated, the aritlemetical coefficiengs are the same 


as before, and it is only the right-hand sides which are different. K 


This greatly facilitates the labour of solution ; but the advan-« 


: ` . ? s 


It is otherwise: + 
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~. tage is Sbviously one that ‘is deferri to the later stages of thg |- -It will be seen. that the terms calculated include all that are ® 
-.* "work, the* only ¢nstances in the part of the work hitherto ptb- | algebraically of the sécond order. The satio of the parallaxes 
lished being that the calculations of sections (v.) and (viii.) of | is here considered as being of the first order. The terms de- 
chapter $v. are to some extentefacilitated by the previous calcu- | pending on the. square of this ratio, it will be noticed, are in- 
- lation of section {ii,) of the same chapter. sensible to observation. ‘This is fortunate, as thẹ terms cannot 
“+ The ordinary method of approximation in the simultaneous be corrected for the neglected mass of the moon. _ eo) the 
* e equations poe 3 determining approximate values of the | ‘We think thatthe results selected for publication are a little 
“inknowg quantities in order of magnitude, at first neglecting the 
smaller of these quantities in the equations of principal -im- 
e portance for determining the larger ones. It happens, froma 
well-known cause, that sometimes the coefficients of certain un- 
knowns are small even in the equations of principal importance 
in determiningthem. Pro Brown has, in these cases, found 
it best to defer their determination until he has found all the 
other qufntities in terms of them. f . 

After considerable experience of both sets of differential equa- f 
tions, Prof. Brown has come to the conclusion that the first set 
ọn the whole is the best adapted to the numerical work. An 
important exception, however, arises. The two coefficients of 
a term of long period are principally determined by two equa- 
tions very nearly deducible, the one from the other, the deter- 
minant of the coefficient varying inversely as the square of: the 
period. The difficulty is considerably lessened by using one 
equation derived from the homogeneous set. ee 

The following table will give some idea of the extent of the 
calculations already performed. The terms have been calculated 


too meagre, They consist of the actual solution itself, and one 
other set of terms whese calculation divides the labour of each , 
section into two fairly equal halves. We hope that an appendix 
will be finally published in which the value of every auxiliary 
quantity will be given. Such an appendix might be of great * 
use ip other investigations. It-would also be of immense value 
should there éver be a suspicion of error in Dr.eBrown’s, own 
calculations, for it would ther be far easier to establish the fact p 
of such an error, should one ever creep in, and it would entail á 
less labour to carry through the correction, . 
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` MARINE BIOLOGY AT THE BERMUDAS.” 7 


AN expedition of the biological depatment of New York 
University went to the Bermudas a few months ago to 
study the marine fauna, and to investigate the conditions offered 
for the establishment of a permanent biological station there. 
The party has now returned, and an account of the observations - 
made is contributed by Prof. C, L. Bristol ta Science, from e 


























: which source the following particulars have been derived :— 
R P Bez The most attention was given to a Search for the various forms, 
a 8 £ ; BSS and a careful survey of the general conditiqns subtending their 
§ 3 Z & | Approximate value in arc | BEd o abundance and collection, so that, tagen as a whole, the work » 
zZ 3 z g | of the largest coefficient | “g s Ẹ | might prove a reconnaissance and furnish knowledge for future 
8 g A g | © including (2) excluding | Z S g% | investigations. In this the expedition was fairly succgssful and 
g| g. ž gh a r | ete would have been much mere so but for a long spell of' south- * 
$ is) E] 248 west wind which prevented off-shore work, excepting for a few 
a 4 SAE days. Our work was confined mainly to the lee shores, and 
j — here we were greatly rewarded. Of corals the genera Diploria, 
A : ; “a n Meandrina, Astrea, Siderastrea, Porites, Isophyliia, Oculina 
I I © 13 | 206265 1800 0'0002 | and Mycedium were found; of Gorgonians, RAipidogorgia and 
2 e +2 18 | 17000 goco | 2 | Gorgonia, The Actinaria are very abundant and our collections 
3 e kl jai 350 350 0'4 are numerous, We found but few hydroids and a millespore 
4 a D 9 8 80 0°05 coral. The Medusæ and Hydro-Medusz are very abundant in. 
' 5 k F II goo 300 oror the still waters of Harrington Sound. The Echinoderms arè , 
6j è kal | 21 249. 170 3 exceedingly interesting and abundant. The Holothurfa are 
7 Gs o Ir 340 100 3 represented by the genera Holothuria, Semperia, Stichopus, the 
S| oe’ | + (2+ 7)) ar 140 140 4 last being very abundant. The Asteroidea are few, and are 
9) e | + Z-2)| 22 100 r00 4 represented by one species of Asterias and one of a new genus 
10 e°? + 2/. |18 6. 6 06 not yet determined ; the Ophiurdidea by several genera. The 
II i oj fo. 2 2 o'6 Echinoidea are represented by Cidaris, Diadema, Hippone, 
` 12 wi) + 2F | 20} : 400 40 0'4 Echinometra, Toxopneustes, Meilita and one new genus. The 
13 el 0 II , 400 40 o4 Crustacea are numerous and exceedingly interesting. Our col- 
14] eg Dł 19 "12" 12. o6 lections will be studied by Dr. Rankin, who will report on them 
15 |a| D+? | 20 14 14 | O71 later. ee 
16 a? „O Ook o'o orol| o'I The Mollusca of the archipelago number, according to 
07 he F+ 10 15 15 006 , Heilprin, about 170 marine forms-and thirty terrestrial. Among 
18 he F- Z II 45 45 0°06 the cephalopoda are Octopus and Argonauta. The naked 
19| del | F+ | to I I ovor Aplysia is fairly abundant, and numerous other naked molluscs 
20 | | ke F-z jar 0'4 0'4 | O'OI are found in, Harrington Sound. , 
21 |° 4a.| D+F, |10 4 4 0:02 Thé Annelids are not as numerous in the places we ‘searched 








&s we ‘expected, but those we found are new to us and the 
genera are not yet determined. Thasponges are very numerous 
in genera and plenty in individuals. The Tunicates are ex- 
ceedingly numerous and offer a rich field for investigations. 
Amphioxus is reported, but we had no opportunity to search for 
it. The abundance and beauty of the Bermuda fishes is 
notorious. Dr. Bean is making a study of them, carrying on 
the work started by his colleague the late Dr. G. Brown Goode. 
Incidental to the main work of the expedition we undertook to, 
furnish the Aquarium in New York with live specimens of some 
of these fishes, and thousands.of visitors to that institution 
festify to their beauty and gracefulness. This part of the work 
wag by no means the least interesting. We installed four large 
tanks and a pumping enging on White’s Island, in the harbour 
of Hamilton, and acclimatised the fish before transferring them 
to the steamship On board the boat the fish were supplied 
with running water, thanks to the kindness of the Quebec 
Steamship Company, and no small part of our success was due ™ 
to the generous and skilful aid given us by the Chief Engineer, 
@in the third colfmn of the abeve table Mr, Ritchie. Under these favourable conditions our loss was 
adn e F ie sligfit, and another season will be. much less. It is interesting to» 
oo e=oOtr gé sory £=o0'045 a = 0'0026 note that our efforts to bring invertebrates alive failed in every 
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* Calculated by Dr. Hill. 


in twenty-one groups, the order of calculation being indicated 

* by the number in the first column. The second column gives 

the multiple of the eccentricities, inclination, and ratio of 

parallaxes that is common to' each coefficient of the group. The 

@ third column gives the fundamental argument from which all the 

other arguments’ are derived by the addition*or subtraction of 

multiples of twice the elongation, Delaun@y’s notation being used, 

The fourth column gives the number of terms calculated.. The 

e fifth column gives the approximate vae in arc of the largêst co® 

efficient, and the sixth column the value of the largest co- 

efficient indicating q disturbance from elliptic motion. The last 

column gives the Ae in arc of the last significant figure, and 

where, as often happens, fhe coefficients of a group have been 

calculated, to g different nugnber of decimal place, then the 

. number given in this column corresponds to the coefficient 
ae calculgted with least accuracy. 


Dr. Brown gives as the approgimate values of the constants 
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until we struck the polltited waters of the coast, when they died 


w quickly. Our failures, however, hav@ suggested remedies, and 


next year we hope to show Octopus, Palinurus, Ibacus, Aplysia 
andthe sea-arremones, as well as the fishes. The fishes thrive 

--{p the Aquarium, although the water is several degrees cooler 
than they are accustomed to, and the Salinity mch less, There 
would be little difficulty apparently in carrying them from New 
eYork across the Atlantic, if that were desifable, under the same 
conditions that we carried them from Bermuda, 

, Our hasty survey strengthens the idea af establishing a station, 
and we are planning to have one in working condition by the 
sugnmer of 1899, if not before. Jt will have two stories, the 
lowergiven up to aquaria, as at Napl@s, and open to the public 


m during the winter at a small fee; the upper story will be fitted 


up for a laboratory, and while under the charge of the University 
“ill be open to any one competent to carry on an investigation 
in botany or zoology. It is not intended to rival any of the 
stations on the Atlantic coast, but to supplement them, and to 
afford opportunity to in¥estigators of América and Europe to 
“study the flora and fguna of a tropical horizon with ease and 
comfort.°* The healthfulness of the place is testified by the 
yearly visitation of, over two thousand guests who spend the 
winter months there. Malaria is unknown, as is also prostration 
by heat. The climate during June and July is not disagreeable, 
the thermometer rarely going up beyond 82° F. ` 
Another profect.in hand with the station at the Bermudas is 
the exploration of the West Indies with the Bermudas as a base. 
Two lines of steamers connect the islands with the West Indies, 
and the investigato? starting on them equipped from the appli- 


® ances of the station may mmke a rapid collecting trip to a desired 


Place, agd return to work over his material 


under, the more 
favourable conditions at the station. b . 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


Oxrorp.—The examination for University Mathematical 
Scholarship and Exhibition will begin on January 20, 1898. 

. At the Junior Scientific Club on Friday last, November 19, 
Mr. A. C. Le Rossignol (Exeter) read a paper on ‘‘Nitro- 
explofives.” Mr. H. Balfour (Trinity), exhibited a series 
showing the ancient and modern use of bones of animals as 
skates. Mr. N. V. Sedgwick (Ch. Ch.) was in the chair. 

The regulations for carrying into effect the provisions of the 
statute relating to the trainfhg of teachers are as follows :— 
I. To obtain the certificate the candidate shall (1) satisfy the 
authority appointed by the delegates in practical work done 
under supervision in Oxford ; (2) present a record in writing, | 
satisfactory to the delegates, of lessons prepared and given by 
him, or her, during the training course in Oxford ; (3) have 
taken aefurther probationary course of teaching in some school 
appointed by the delegacy ; such course to include not less than 
one hundred lessons, and the report of this work to be signed 
by the head master or mistress ; (4) pay a fee of 2/ 2s,-when 

‘the diploma is awarded. II. In the case of candidates already 
teachers (with the exception of those who shall have passed, or 
taken honours at, the second public examination after Trinity 
Term, 1898), the delegagy will certify that a candidate has 
satisfied them of proficiency in the practice. of teaching, pro- 
vided that the candidate (1) has taught for a year in a secondary 
school approved by the delegacy ; (2) has attended at least one 
holiday course held under the authority of the delegacy; (3) 
has satisfied the persons appointed by the delegacy of his, 
or her, proficiency in the practice of teaching; (4) shall pay 
-a fee of 32. 35. : ete 





A HALL of physics, ın connection with Syracuse University,e 
will, it is expected, be built next year, the sum of 


already been subscribed for the purpose. e 


Sır Wiit1aM MacCormac, ‘the President of the Royal 
College of Surgeons, England, has been: appointed a Governor 
of the Mason College, Birmingham, for five years, 


Tue new chehical laboratory: building of the University of 
Berlin, which is at present in course of erection, will, it is stated, 
contain four large laboratories and twenty-five research gooms;j 


œ, and accommodate 250 students. Its cost wifi be about 50,0004 
e 
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case but one, tfough we could keep them in prime condition 


5o00}. having | 
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AMONG a number of beqfests by the late Sir Thomas Blder, 
of ‘Glan Osmond and Adelaide, South Australia, are :—40c0? to 
Prince Alfred College, Adelaide ; 2000/, to Way @ollege, Ade- 
laide ; 25,0002. to Adelaide University; and 20,000/.¢to *the 
Medical School of Adelaide University. . ° 


' MANUFACTURERS having at heart the ad#ancement of tech- 
nical: education should emulate the action of Messrs. Brunner, 
Mond, and Co. -This firm voluntarily tax themselves*to the 
extent of one penny in the pound on their works at Anderton, 
Barton, and the rural portion of Winnington, in the interests of 
technical education in Cheshire. os 


Ar a meeting of the Council of the*Royal Collgge of Surgeons, 
England, on November 11, Felstead School and Watford 
Endowed Schools were added to the list of recognised places of 
instruction in chemistry, physics, and practical chemistry ; and 
the South-west London Polytechnic Institute, which was already 
recognised for instruction in these subjects, was added to the 
.recognised places of instruction in elementary biology. 


THE Court of the Drapers’ Company have approved the plans 
of a new building at Oxford, which will be the future home of 
the Ratcliffe Library if the authorities at Oxford accept them. 
The cost of the new structure will be 18,5007. The Ratcliffe 
Library was founded by Dr. Ratcliffe considerably over a 
century ago, but the space it now occupies will be absorbed by 
the extension of the medical school. The Drapers Company, 
in the interests of education, has undertaken to erect the new 
building, the plans of which have been prepared for the 
Company by Mr. T. G. Jackson, R.A, 


AMONG recent appointments abroad, we notice the following : 
Dr. Theodore Curtius, of Bonn, to succeed the latë Prof. Victor 
Meyer at Heidelberg; Mr. G. S. Wilkins to be professor of 
civil and mining engineering at the University of Alabama, and 
Dr. John Y. Graham to be professor of biology at the same 
institution ; Dr. Max von Frey, of Leipzig, to be professor of 
physiology at’ the University of Ziirich; Dr. Kraus to be 
professor.of botany at the University of Halle; Dr. Max 
Dessoir to be associate professor of psychology at the University 
of Berlin; Dr. Lothar Heffter to be associate professor of 
mathematics at the University of Bonn; and Dr. Brikencajer 
tō be associate professor of mathematics at the University of 
Krakau. 


THE extent to which County and County Borough Councils in 
England are working in connection with secondary schools may 


A, 


be seen in a tabular statement published in the current Record | 


of Technical and Secondary Education, The tables go to show 
that during the year 1896-97, sixty-three local authorities gave 
direct or indirect assistance to three hundred and twenty-eight 
individual secondary schools to the extent of 144,8714., thissum 
including the value of scholarships and exhibitions granted for 
pupils proceeding from secondary schools to higher institutions. 
Other ways in which the sum referred tp was expended were in 
capitation grants, for teaching staff, maintenance, apparatus, 
&c., and buildings. 


THE Birkbeck Science Society has just been formed in con- 
nection with the Birkbeck Institution, London, and purposes 
holding meetings on the first and third Saturdays of each 
month, for the reading ‘and discussion of papers on scientific 
and philosophical subjects. It is also intended to make fre- 
quent excursions to places of scientific interest, especially, 
chemical and physical works. It is further intended to publish 
a journal, containing abstracts of the papers read befoye the 
society, together with reports of the scientific excursions. The 
first meeting of the Society was held on Saturday, 
Lecture Theatre of tle Institution, when a large number of past 
and®present students were present. The Principal of the Insti- 
tut®n, Mr. G. Armitage-Smith, occupied the thair, arid after 
welcoming the Society on behalf of the governing body, made 
some very appropriate and’ interesting remarks about the value 
of scientifi® study. An interesting and® instructive paper on 
“Cavendish and his Work” wae then, read by Dr. J. E 
Mackengie. The lecturer started. by picturing the state of 
science at the beginning of Cavendish’s work, and traced it 
down to the present day, showing that the x per cent. of gas 
«which always remained after his expefiments with aif, was in 
reality the argon discoverttd by Lord Rayleigh. and Pref. 
Ramsay The Secretary’sreport was very encouraging, showing 
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in the Chemical» 
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e sidingin the absence of Sir Richard Quain, the president. 
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th & although the Society dad only zen in existence. for‘ about, 
thye weeks, it now numbered more than seventy members. «fhe 
next meeting*of the Society will take place on Saturday, 
Degemper 4,“when Mr. R. S. Clay will deliver an experimental 
leeture, entitled ‘Soap Bubbles.” i : 


Tur. opening meeting of the winter session of the General | 


Medical Council Was held on Tuesday, Sir William Turner pre 
he 
chairman read a letter from the president expressing regret at the 
fact that, thopgh his health had improved, he could not under- 
take, the risk of presiding at the meetings during the present 
session. In the course of his communications Sar R, Quain re- 
ferred to the progress thatehad been made with regard to the 
question of disclplinary or penal powers exercised by the various 
licensi#z bodies. Following the example of the University of 

_ Cambridge, the University of Durham had now obtained a 
charter undér which it had thé power of taking away any degree 
from a graduate who had been convicted of a crime for which he 

“had been sentenced to penal servitude or imprisonment. Similar 
steps, he was informed, were being taken by the Victoria Uni. 
versity, its court having decided to make application for the 
necessary amendment of its charter; so that in a very short time 

‘that University also would be in possession of extended powers. 
In. Scotland, also, some further steps had been taken in regard 

_ to this question, The Universities of Aberdeen and St. Andrews 
would, no doubt, be prepared to adopt a course of action similar 
to that taken by Edinburgh and Glasgow. With regard to the 
new edition of the ‘British Pharmacopeeia,” the arduous and 
important, work of preparation that had occupied about three 
years, was now well nigh finished, and if the Council accepted 
the, draft that would be placed before them in-the course of the 
preserit session it might be expected that the work would be 
published at an éarly date. i i 


, SINCE the passing of the Local’ Taxation Act (1890), twenty- 
three municipal science and art and technical schools have 
been established. In a number of localities (states the Record) 
the technical schools have been, or will be, erected as a part 
of general ‘schemes which include the provision òf other in- 
stitutions for public or municipal use, for example as free 
libraries, museums, art galleries, gymnasiums, &c. In several 
localities, on account of the development of, the work since 

the erection of the technical institutions, considerable exten- 
sions have been, or are about to be,' made to the buildings; 
the total sum spent> or, involved for these extensions in the 
seven districts amounts to over 33,0002, In some cases local 
science and art and technical schools. or classes have been trans- 
ferred to the respective local authorities for municipal manage- 
ment and control since the passing of the Technical Instruc- 
tion Act, 1889; in Chesterfield the’ local technical institution, 
which was erected at a cost: of 13,0004, was subsequently 
purchased by the Corporation for the sum of 4ooo/, In 
Lancaster a splendid institution was built and fitted up, and pre-. 
sente@ to the Corporation by Sir Thomas Storey, and in North- 
wich and Winsford sitgs were secured and technical schools were 
erected and furnished at the expense of Sir Joseph Verdin, Bart. 
The total amount of money which has been provided ‘by these 
means for the erection of schools and institutions in seven of 
‘these localities (excluding Lancaster) is as much as 81,000/., the 
schools in Burslem, Lancaster, and Southport, serving as: per- 
manent memorials of Her Majesty the Queen’s jubilee of 1887. 

Excluding Bridgwater and Lancaster, the total sum involved in 
the erection of technical schools in the thirty-six boroughs and 
‘urban districts not included in the above statement is as much as 
.331,0007; , " 

: ; 
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SCIENTIFIC SER{ALS. 


Symons s Monthly Meteorological Magazine, November. ®&The 
rainfall of O&tober, 1897. This was so exceptionally @malle| 
that all records received up to date showing a total fall of less 
than an inch for the month have been tabulated. The lowest 
values, expressed iff’ inches, are found in the e®treme south- 
east of Kent, "32; Sussex, +34; Hants, ‘49;° Essex, ‘51; 
Suffolk, “59; Surrey, ‘60. At least a quarter of the stations 
quoted, spread bver England and Wales, nearly 240 in number, , 
record less than an inch.—Austrian hydrography. This is a 

- gsummdty of the repofts of a comparatively new organisation, 

-@ealing with the rainfall of thé principal watersheds for the 

. year 1895; the stations number befween two and tleree thou- 
e 
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sand, and the results are contained in fifteen Jarge folio parts. e 
Each part, except the introductory ong, includes a large-scale 

shaded rainfall map, anq the whole work probably surpasses. 
anything of the kind in any other ‘country: ` . : 


. 

Wiedemann’s Annalen der Physik und Chémie. No. 11.—- 
Retardation of spark disgharge, by E. Warburg. The “period 
élapsing betwee the establishment of the necessary difference 
of potential and the corresponding discharge is called the 
‘ retardation.” + It varies from a few minutes to a fraction of & 
second, and is die to a non-luminous. partial discharge. This 
prelimginafy discharge fs greatly influenced by ultra-violet, light, 
and also by a magnetic’ field.—Photo-electric properties of 
flu@rspay and selenium, by Œ@ C. Schmidt. Although fluorspar 
acquires a positive charge iņsome parts under the influénce of 
light, and a‘ negative charge in other parts, it only dissipates#’ 
negative’ charges undér the action of ‘light, and: even selenium 
shows no sign of dissipating a positive charge —Mutual influestce 
of kathode rays, by J. Bernstein, The apparent repulsion 
between two kathode beams running side by side is due to some 
action of the metallic kathode upon the origin of the other beams 
and not‘to any mutual action of projected particles. , This. may 
be proved by allowing them to proceed parallel to each other 
from, opposite ends of the tube, when their path remains straight. 
—On the nature of the salts coloured by ‘kathode, rays, by R. 
Abegg. The coloration of NaCl and KCl salts -by kathode 
rays is not due to the formation of sub-chlayides, since no, 
chlorine is evolved. It isa physical change.—On ‘the carbon 
electric arc, by R. Herzfeld. The counter E.M.F. produced by 
the air is not due to the deposition of carhpn particles on the 
Kathode, since they may be deflected, by a strong electric field» 
without affecting the E.M.F. The growth on the kathode ais 
due to the'lack of oxygen necessary for the complete cambustion 
of the carbon.—Conductivity of electrolytes for rapid’ oscilla- * 
lations, by J. A; Erskine. An oscillator is placed in a basin 
filled with petroleum, and another dish containing ‘the resonator 
immersed ia the electrolyte is placed on the top of it. The 
electric resistance of the electrolyte is directly proportional to 
the thickness required 'to produce a given amount of damping. — 


_Absorption of electric oscillations by luminescent gases, by E. 


Wiedemann and G. C. Schmidt. Gases excited to luminescerice 
in a vacuum tube screen other tubes from similar excitation, but. 
flames do not, neither does the dark kathode space. A similar , 
screening is produced by Goldstein’s ‘‘ canal rays.” S 


’ Meteordlogische Zeitschrift, October.—Some results of the 
five years’ observations on the Eiffel Tower, by A. Woeikof. 
The author compares the daily pegiods of temperature and wind 
force for certain selected -months ; 'in the winter the minimum 
wind. force at the summit of the tower occurs about the time of 
the highest daily temperature ; while in sunimer it takes place 
considerably earlier, about gh, or roh. The force then in- 


| creases gradually until the time of highest’ temperature, and 


afterwards more rapidly, until evening. |The times of the 
maxima at the summit and on the ground do not exhibit any 
decided seasonal range, but in the case of the minima a seasonal 
range is clearly shown, ‘ During’May to July the mean time is 
1:3 hours earlier than during November to February. At the 
summit the' occurrence’of thé minimum is earlier in summer than 
jp winter, and the interval is greater, viz.J4°5 hours. An ex- 
planation of these phenomena is suggested by Dr. Woeikof.— 
The total variation of temperature if the Arctic and Equatorial 
oceanic climate, by, A. Woeikof. The variations considered are 
those shown by hourly observations for certain representative 
months for Batavia and Sagastyr (mouth of the Lena) Dr. 


, Woeikof finds that summer and spring have nearly the same 


variation in the Equatorial and Arctic climate, and that the uni- 


‘+ |formity of summer temperature in polar regions is exhibited by 


this investigation. ` Thestotal- variation is even somewhat smaller + 
than at Batavia, while the non-ptriodic portion is not twice as 
great.—Dr. W. Trabert contributes an article on the extra- 
ordinary rainfall in Austria between July 26 and‘31 last, which 
cau%d destructive floods in several districts.—Among the 
smaller notices, Prof. G. Hellmann gives a formula’ for the 


| conversion of Fahrenheit to Centigrade degrees, which is 


simpler than that usually employed, viz, ?o half the difference 
between the reading and 32° add the tenth and hundredth part æ 
of this difference, 2.2. 7—3 = 21 + 2'i $2 = 23°°3, the 


value given in the tables. For an explanation of the rele we, 
refer our readers fo the original notice. ‘ w 
e “ee 
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aP Chemical Society, November 4.°-Prof. Dewar, President, 
in the chair, The following papers were read :—On the 
properties of liquid fluorine, by Profs. Moissan and Dewar 


e 


(see page 82).—The liquefaction of gir and the detection of 


impurities, by Prof. Dewar. . The author has deviled an apparatus 
for ascertaining the proportion of any gas ip air that is not con- 
@ensible at about - 210° C. under atmosphere pressure, or is not 
soluble in the liquid air produced ; the air to be examined is 
cooled in a tube immersed in a reservo, which caff be con- 
tinuously replenished with liquid air boiling under diminished 
pregsure, The gas which does not condense under these cèn- 
ditionse can be “subsequently collegted and examined, or the 
sJiquefied portion of the air can be boiled in the condensing tube 
and the gas' collected over mercury. On thus! condensing 70 
litas of the gas issuing from the King’s Well at Bath, which 
‘Rayleigh has shown to contain 0-12 per cent. of helium by 
volume, a liquid was obtaiped which, when boiled, gave off first 
4 ahs containing about 50 per cent. of helium. It is concluded 
that helium is less soluble in liquid nitrogen than hydrogen is in 
liquid air, ‘and that by proceeding as above helium can be 
separated from a gas in which it is present to, the extent of only 
one part per thousand ; it would seem, further, that hydrogén and 


helium have about the same volatility—The absorption of 


hydrogen by palladium at high temperatures and pressures, by 
Prof. Dewar. The author, after summarising his previous work 
on thé absorption of hydrogen by palladium, describes experi- 
ments made with the object of ascertaining whether the metal 
absorbs the gas at high temperatures and pressures ; palladium 
oes not absorb hydrogen whder atmospheric pressures at above 
145° C. rod of palladium, weighing 119 grams, and occupy- 
+ ing 10 c.c.$ was placed in a gas-tight gteel cylinder, connected 
with a manometer, a compressed hydrogen cylinder, and a blow- 
off cock ; the vessel containing the palladium could be heated in 
a bath of fusible metal. It was found that the palladium absorbed 
over 300 times its volume of hydrogen at 420° under: 80 atmo- 
spheres pressure, whilst it absorbed 300 times its volume of the 
gas at 500° under 120 atmospheres. The experiments have led 


to the deduction of a number of interesting thermal constants for 
the absorbed hydrogeh.—On some yellow vegetable colouring 


matters, by A. G. Perkin. The Rhus rhodanthema, a tree in- 

° digenous to New. South Wales, contains fisetin, C,s5H Og, 
and a glucoside of fisetin, CggFIz,O,¢ resembling fustin, 
the, fisetin glucoside present in Æ, cottnus.—Naphthylureas, 
by G. Young and E. Clark. 
may be prepared by treating the naphthylamine hydrochlorides 
with potassium cyanate, and readily become converted into the 
symmetrical dinaphthylureas. — Benzoylphenylsemicarbazide, 
preliminary notice, by G. Young and H. Annable. Benzoylphenyl- 
semicarbazide exists in three different ‘forms, melting at 202- 
203°, 205-206°, and 210-211° respectively.—Sulphocamphylic 
acid, by W, H. Perkin, jun. From the results of an investiga- 
tion of sulphocamphylic acid, the author assigns the following 
probable constitutions to isolauronolic and isolauronic acid 
‘respectively :— 


CMe.CMea CHo CMe.CMe,,CH, 
| Se wa |N 70. 
CH,.C.COOH® CO—C.COOH 


Geological Society, November 3.—Dr. Henry Hicks, 
F.R.S., President, in the chair.—The Secretary announced that 
Lady Prestwich had presented to the Society a half-length por- 
trait in oils of the late Sir Joseph Prestwich, painted by Mr. 
W. E. Miller.—Mr. W, W. Watts gave details of some interest- 
ing geological features recently exposed at the new sewerage 
works at Carshalton, Surrey, now being made by the «Urban 
District Council. 
which on the Geological Survey map is coloured as London 
clay ; and the features of the ground fully justified this colo@r- 
ing. The excavations, however, have shown that there are 
loamy and sandy beds of a light yellow colour, some 14 or 15 
feet in thickness, ang#apparently occupying a hollow in the 

-ondon clay. At tp€ base these sandy beds become dark and 

clayey in some plgJs, and include flints and pebbles, while 

below this isthe“fondon clay. In the dark pebbly layer were 

found 2, fe skull, a piece of a tusk, and a number of smaller 

YonggMvhich Mr. E. T. Newton has determine@ to be a piece 
* 
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„of elephant-tusk, the skull (gr inches long) of Rhinoceros ante 
quftatis with some of its limb-bones; while the smållêr boifes 


+ represent two or perhaps three horses. Although thg teeth of the 


rhinoceros are wasting, the skull is gtherwise very perfects afd, 
bearing this in mind, as well as the fact that certain of the limb- 


an 


bones were also found, and that Zvephas is represented.by the ` 


tusk, and all three (it is said) ata depth of fy or 15 feeg, little , 
room is left for doubting that we have here at pagel yon a 
Pleistocene deposit of a somewhat unusual character, and at.a 
spot where it was not before suspected. Mr. Whitaker, who 
was responsible for the geological mapping of this district, 
pointed out hoy the general configuration of the district gave 
no ,clue to the presence of this depesit of loamy sand, which 
occurred on a gentle slope, and that even now if was only pos- 
sible to mark it on the map as an oval patch round t&e, ex- 
cavations with uncertain boundaries. The drift shown, more- 
over, differs from that of the neighbourhood in that the latter 
is essentially gravel, while the former is sand, with loamy beds, 
but, as a rule, not stony, so that there are no surface-indications 
of gravel. The mammalian remains are now preserved in the 
Museum of Practical Geology.—Lieut.-General McMahon 
having taken the chair, the President made a communication ` 
regarding very similar deposits to those above described occur- 
ring in north-western Middlesex. Some years ago he described 
sections in glacial drift on the Hendon plateau exposed during 
sewerage operations. More recently the sewers have been 
carried on at lower levels between Hendon and Edgware, and 
numerous remains of the mammoth and ‘rhinoceros have been. 
found resting on an eroded surface of London clay, and covered 
over by about 7 feet of stratified sands and gravels and brick- 
earth. These deposits were found to spread out for consider- 
able distances over the plain, and to be cut through also by the 
Silke stream, a tributary of the Brent. This area has hitherto 
been supposed to consist almost entirely of London clay, but. 
the sections have now shown that the brick-earth which, in many 
respects, simulates the London clay, is underlain by deposits. 
which must be classed as of Pleistocene age.—The President. 
then resumed, the chair, and Mr. H. B. Woodward called atten- 
tion to a block of quartzite from Criccieth in Carnarvonshire, 
which had been sent for exhibition by Mr. G. J. Day. The 
rock contained a band of disrupted clayey material which pre-- 
sented on the surface of the block a rude resemblance to hiero- 
glyphics. He thought that the curious structure had been pro- 


duced on a sea-shore bounded by ‘clay cliffs, where a film of` N 


mud had been spread over the sands; and that the mud had - 


dried ańd curled up before other layers of sand had been ac- 
cumulated on the top of it. Similar phenomena might be pro- 
duced at the present day on the Cronier coast, where thin films. 
of mud were in places spread over the sands of the sea-shore. 
It had been suggested that the appearances in the Criccieth \ 
stone might have been produced in the original deposit during 
the irregular solidification of the sand and its included layer of” 
mud. The rock itself was regarded by the President as probably 
derived from the Harlech grits, in which he had observed some~ 
what „similar features.—Mr. Bauerman, às one of the thre@ 
delegates appointed by the Council on behalf of the Society to 
attend the recent International Geological Congress, held at 
St. Petersburg, gave a short account of the work of the Con- 
gress, dwelling more particularly on the excursion to the Ural 
Mountains, in which he had taken part.—The following com- 
munication was read : A contribution to the palzeontology of the- 
decapod Crustacea of England, by the late James Carter. This. 
paper deals mainly with the Brachyura. The author describes. 
several new species belonging to the genera Nephrops, Gebia,. 
Homolopsis, Ranina, Mithrdcia, Neptunus, Acteopsis, apd 
Goniocypoda. The genera Gebia, Ranina, and Neptunus have 
enot been previously recorded from British rocks, Déazdax is 
for the first time identified from the Tertiary strata, a single 
specimen having been found in the Middle Headon. Flatypodia 
QwentgBell, is now referred to the genus Diaulax $ and Paleo- 
corystes Broderifi, Bell, tothe genus Eucorystes. As a result 
of the careful study of large series of specimens in various col- 
lections, the awthor is able to give much addtional information 
concerning the morphology of several species. 7 
Zoologi@al Society, Novembeg 16.—Dr. Albert Günther, 
F.R.S., Vice-President in the chair.—The Secretary read some 
notes, made by Mr. A. Thomson, Head-Keeper, on the breed- 
ing of two species of Glossy Ibis (Plegadis guarauna and P. 


differences m their plumages.* The Secretary also exhibited an | 


` 


` 


A l s. 


Jalcinellus) in the Society’s Gafdens, and made femarks on the œ 


@) 


. rare birds’ eggs, and read some notes upon them, 


94 5 


e e e. 
‘eggeof the Brazilian Catiama (Cëriama cristata), laid ingthe 
S&ciety% Gardens, and read some notes made by Mr. A. Thom- 
son, Head-Keeper, on the breeding of this bird.—-Mr. Sclater 


gave @n account of some pf the more intenesting animals ob- | 


Served by him during a recent visit to the Zoological Gardens of 
Cologne, St, Petersburg, Moscow and Berlin.—A note was read 
from Messrs. Offifielé Thomas and R. Lydekker, stating that 
during the preparation of their paper on the dentition of the 
Manatee, published in the last part of the Proceedings, an im- 
portant memoir by Dr. C. Hartlaub on the subject, in which 
some of their conclusions had been anticipated, had been over- 
looked. —Mr. R: Lydekker, F.R.S., exhibital askin of the Blue 
Bear’ of Tihet (Ursus preciiosus), described and figured in the 
Society’s Proteedings (P. Z. S., 1897, p- 412, pl. xxvii), anda 
sketc® of the Altai Deer (Cervus eustephanus) taken from a 
specimen in the menagerie of the Duke of Bedford at Woburn 
Abbey.—A communication by Mr. George P. Mudge, ‘‘ On the 
Myology of the Tongue of Parrots,” was read by the author. 
Specimens of six different species of the Pszttactde had been 
examined, and a detailed description of the muscles of each of 
them was given in this paper.—A communication from Mr. E. 
T. Browne, ‘‘ On British Medusze,” wasread. It was a continu- 
ation of a previous paper, entitled ‘‘On British Hydroids and 
Medusee,” published in the Proceedings for 1896. Eight species 
were -treated of at length.—Dr. A. G. Butler enumerated the 
species (138 in number) contained in three consignments of 
butterflies collected in Natal in 1896 and 1897 by Mr. Guy A. 
K. Marshall, and gave the dates of the capture of the 
specimens, the localities where they were found, and other inter- 
esting notes concerning them. One new genus (Chrysoritis) 
and one new species (Cacyreus marshall?) were described. A 
communication from Mr, Edgar R. Waite, of the Australian 
Museum, Sydney, ‘‘On the Sydney Bush-Rat (Mus arboricola, 
W. S. Macleay),” was read. It treated of the habits of the 
animal in a wild state and of its anatomical characters.—A third 
pee of a paper on the spiders of the Island of St. Vincent, 

y M. E. Simon, was communicated by Dr. D. Sharpe, 
F.R.S., on behalf of the committee for investigating the fauna 
and flora of the West Indian Islands. Of the species enumerated 
forty-six were described as new, which included three new 
genera, viz. Mysmenopsis, Homalometa, and Mesobria.—Prof. 
Alfred Newton, F.R.S., exhibited some specimens of new or 
Amongst 
these were the first properly authenticated examples of the eggs 
of the Curlew-Sandpiper (Zrtnga sebarguata) obtained by Mr. 
Popham on an island in the mouth of the Jenisei River in July 
last. -Other eggs exhibited were those of Turdus varius, 
Chasiempis sandvicensis, Himatione virens, Emberiza rustica, 
and Podoces panderi. - 


Linnean Society, November 4.—Dr. A. Günther, F.R.S., 
President, in the chair.—Mr. F. G. ‘Jackson, leader of the 
Jackson-Harmsworth Polar expedition, exhibited a series of 
lanfern-slides, illustrating some zoological observations of the 
expedition, the mostnoteworthy being views of the hibernaculum 
of the polar bear and of the breeding haunts in Franz Josef Land 
of the ivory gull (Pagophila eburnea), the eggs of which were 
also shown.—Mr. H. Fisher, botanist of the expedition, brought 
for exhibition a collection of plants made by him in Franz Josef 
Land, the consideration of which was deferred for want of 
time.—Mr. Reginald Lodge exhibited some lantern-slides of 
marsh birds, their nests, eggs, and young, from photographs 
recently taken in Spain and Holland.—Sir John Lubbock, Bart., 
M.P., read a paper on the attraction of flowers for insects, 
which dealt ‘chiefly with the points raised in three recently 
published memoirs by Prof. Plateau, who had attempted to 
show that the scents and not the colours of flowers serve to 
attract insects, Sir John Lubbock explained that his view, lik® 
that of Sprengel and Darwin, was th@t to insects flowers were 
indebted fgr both their scent and colour. Not onlfhad the 
present shapes and outlines, colougs, the scent, and te horfty 
of flowers been gradually developed through the unconscious 
selection exercisgd by insects, but this applied even to minor 
points, such as the arrangement of lines, afid the different 
shades of colour; Prof. Plateau had recorded a series of ex- 
periments on the dahlia, jn which he showed tħat bees come 
to these flowers even when the ray-florets have been removed. 
Disgussing this point, Sir J. Lubbock said it was somewhat 
singular that he should have selected as proving that insects are 
entirely attrécted by scent a “flower which had, so far as he 
knew, no scent at all. He gave several reasons for disputing 
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the conclusions drawn by Prof. Plateau from pis experiments, a 
and recorded others made.by himself which refuted them. He 
had selected species of figwers in which the scent is in one part 
and the coloured leaves in another, as, for instance, the™> 
Eryngium amethystinum. This flower is surrounded by,bril- 
liant blue bracts ; and he found that if the two parts were separ- 
ated, the beés came mere often to the bracts than the} did ¢o 
the flowers th€mselves. He maintained, therefore, that the 
observations of Prof. Plateau did not in any way weaken the 
conclusions which had been drawn by Sprengel, Darwin, arf 
others, apd that it was still clear that the colours of flowers 
serve to guide insects to the honey, and in this way secure 
cross-fertilisation.—-Mr. W. C. Worsdell communicated a paper 
or transfusion-tissue, is ofigin and functions,in the leaves of 
Gymnospermous plants, e, s’ 
r 
PARIS. 
Academy of Sciences, November 15.—M. A. Chatia ìn, 
the chair.—-Reaction of hydrogen upon sulphuric acid, by M. 
Berthelot. Sulphuric acid absorbs hydrogen completely at 
250°, and even in the cold, during two months, 75 per cent. 9f 
the hydrogen present was absorbed, wieh production of a cor- 
responding amount of sulphur dioxide. This reaction does not 


take place with the diluted acid. A thermo-chemical study 


shows that the dilution of the acid changes the thermal sign of 
the reaction.—Influence of oxygen upon the decomposition of 
the hydracids by metals, and especially by,mercury, by M, 
Berthelot. Although pure hydrogen chloride may be kept over 
mercury for several years without change, in the presence of 
oxygen there is a slow absorption, as a result of which the 
acid is wholly absorbed according tp the equation 


4HCl + Os + 4Hg = 2Hg,Cl, + 21.0.» s 


A similar reaction takes place between mercury, hydrogen 
sulphide, and oxygen. In both these cases there isan evolu- 
tion of heat during the reaction.—Direct action of sulphuric 
acid upon mercury at the ordinary temperature, by M. Berthelot. 
Mercurous sulphate and sulphur dioxide are produced after long 
standing at ordinary temperatures. —Observations on the swarm 


‘of shooting stars, made at the Observatory of Paris, during the 


nights of November 13-14, 14-15, 1897, by M. Loewy.— 
Influence of surfusion upon the freezing point of solutions ‘of 
potassium chloride and sugar, by M. F. M. Raowlt. The* 
experiments quoted now definitely show that the molecular 
lowering of the freezing points for potassium chloride and sugar 
have limiting values agreeing with the predictions of Arrhenius. 
—On the integration of the equations of heat, by M. Le Roy.— 
Observations of the shooting stars at the Observatory of Meudon, 
by M. Hansky.—-Observations on this communication, by M. J. 
Janssen.—The mechanical principles involved in the practical 
application of the mercury bath as a means of obtaining a true 
vertical, at the Paris Observatory, by M. Maurice Hamy.—On 
a generalised displacement in which all points descrjbe spherical 
trajectories. by M. Ernest Duporcq.—On the theory of com- 
plete functions, by M. Erik Schou.—On the transmission of 
energy at a distance. Application to rotatory polarisation, by 
M. André Broca.—On the coefficients of expansion of gases; by 
M. A. Leduc. From the experimental results on the densities 
of gases previously given, a formula is derived for the true 
coefficient of expansion at o° C. under a pressure of m cm. 
of mercury. This formula is applied to some twenty-three ' 
gases, and the figures obtained compared with the experimental 
results of M. P. Chappuis. —Action of water upon phosphorus 
trichloride, by M. A. Besson. Evidence is adduced of the 
existence of a phosphorus oxychloride, POCI, analogous to 


NOCI. It is formed by the action of a small quantity of water 
upon an excess of phosphorus trichloride, according to the 
equation . $ 


PCh + H,O & 2HCl + POCI, 


-and is separated from the excess of the trichloride, by distillation 


‘and strontia of strontium carbonate. Influence of 
. 


if a vacuum. POCI forms a waxy solid, of the consistence of 
paraffin, which is insoluble except in PCl, The yield is very 
small, never exceeding 0'2 to o's gr. per kilogram of PCl used. 
—On cerium, by M. O. Boudouard. Ry fractional crystallisa- 
tion and precipitation of the acetate and Wulphate of cerium itgs 
found that cerium oxide is contaminated th small quantities of 
another earth possessing a lower atomic wer ht On the pre- 
paration of strontium sulphide by means of ee of tomate 
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acids from the waters usęd in the désuztage of wool, by MM. 
A. and P. Buisine. The acids obtained include acetic, pro- 


Mffionic, butyric, valerianic, and caproic, the two first belng the 


a 
< 


«chief gonstituents.—On the decomposition of chloroform, bromo- 
form, and choral Sy aqueous potash, by M. A. Desgrez. An 
«aquweous*solution of potash attacks chloyoform slowly, with pro- 
<ducticn of carbon monoxide. Light hastens *the reaction. 
Brorr.oform behaves similarly, except that, being much less 
sofuble in water than chloroform, the action is less. Iodoform 
is not affected under the same conditions.—-On silver cyanamide, 
by M. Paul Lemoult. A thermo-chemical Saper.—Qbservatéons 
on the crabs of the family of the Dorippidia, by M. E. L. 
Bouvier. A contribution to the st&dy oe the evolution of tle 
deep-sea*crabs. ‘The close analogy between the species found in 
West Indian seas and the Eastern Pacific leads to the conclusion 
that at no very distant period the oceans were connected at 
Panama. —On a new type (Metchnikovella) of organisms parasitic 
to G. spionis, Köll, by MM. Maurice Caullery and Félix 
Mespil.—On a bacterium pathogenic for Phylloxera and for 
certain Acarians, by M. L. Dubois.—On the determination of 
sex in hemp, by M. Modliard. From a fixed number of hemp 
seeds, an alteration of the conditions of growth may cause an 
alteration in the proportion of male and female plants produced. 
Action of mineral salts upon the form and structure of the 
lupin, by M. Dassonville. The presence of dissolved salts, 
ong other effects, increases the number and diameter of 
the vessels, and retards lignification in all the organs of the 
lupin.—On_ the composition of the oat, by M. Olivier de 
Rawton.--Compositign of buck-wheat, by M. Balland.—On the 
yse of calcium carbide againgt black rot, by M. G. Rodier. 


s New Souru WALES. 
+ Linnean? Society, September 29.-eDr. J. C. Cox, Vice- 
President, in the chair.—Revision of the Australian Curci- 
liontde belonging to the subfamily Cryptorhynchédes, Part i., by 
Arthur M. Lea. The subfamily Crypiorhynchides being in con- 
siderable confusion, it is proposed to examine and redescribe 
all the Australian genera’and species referred to it. The genus 
Poropterus is treated of in the present communication, seventeen 
species being described as new.—On a new species of Zucalypizs 
from the Sydney district, by Henry Deane and J. H. Maiden. 
„This is a tree of about thirty feet in height, with scaly bark and 
red timb@r, The seedling-leaves are ovate to ovate-lanceolate 
and’ always alternate. The veins and midribs are reddish and 
conspicuous.’ The transverse veins are, numerous and fine, 
making an angle with the midrib of about, 50°% The fruits 
are nearly hemispherical, with & slight tendency to constriction 
of the orifice, about four lines long by three lines deep, with a 
sunk rim, ' Thè anthers open by pores, showing the affinity of 
the species, in this direction, to Æ. hemiphloia, and the 
“ Boxes.” Its bark bears a superficial resemblance .to that of 
Æ. corymbosa, and, because of its scaly nature, the name of Æ. 
squamosa is proposed for .it.—Descriptions of some new 
Araneidæ of New South Wales, No. 8, by W. J. Rainbow. 
Ten new species are described and figured, of which four are 
referable to the genus Zfeira, three to Argiope, and one each to 
Dicrostichus, Cheiracanthium, and Attus. In addition to these, 
numerous specimens of architecture of spiders are described, and 
some figured, the families illustrated being the Æpeżiride, Dras- 
side, Altide, and Thomiside,—Note on the genus Aphritis, 
Cuv. and Val., by J. Douglas Ogilby. The author contends that 
whereas five different fishes have been assigned to the genus 
Aphritis, C. and V., by various authors, these are referable to 
but three distinct species, each of which represents a monotypic 
genus; he distributes them as follows: £. porosus and A. 
undulatus’ lege Eleginops maclovinus (C. and V.), Gili; 
A. urvillit and A. bassii lege Psendaphrités urvilléd (C. and 
V.); A. gobio, Gnth., differs greatly from ‘Pseudaphritis, and 
must receive a new generic name. He concludes by sug- 
gesting that Zveginus bursinus, C. and V., is identical with Z. * 
urvillii; in which ‘case our species would have to be catlgd 
Pseudaphritis bursinus.—Notes on jhe species of Cyprea in- 
habiting the shores of Tasmania, by È E. Beddome. 
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e by order of Government, into the practice of 
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used if close time (April 1-June 15), in the moutheof the rive: 


just below the limit of the farmed-out part, particalarly with 
regard to our knewledge of the habits of the salmo®, ifs, 


| migrations, &c.—Prof. Suringar presented a fifth contribution 


to the knowledge of the Melocacti, as a sequel to previous 
papers. The author showed the skeletor» and a photograph of 


‘a specimen of Melocactus humili from Venezuela, describe by 


himself in 1889, and seeds of which he sent at the time to the 
firm of Damman and Co., near Naples, It seems that the 
culture of this plant, which does not succeed in hothouses,in 
North and Middle Ieurope, might be tried with advantage in the 
sunny climate of the South Italian coast, exposed te sea-winds. 


“Prof. Suringar exhibited a live specimen, now seven years old, 


raised from the seed by the above firm, and which has alfeady 
blossomed and borne fruit. With the exception ofa slight differ- 
ence in size and shape, the mother- and the daughter-plant arg very 
similar. In the colony itself, too, the culture will be tried, -that 
it may be possible to send culturable specimens over from there 
without detriment to the natural flora. “The author exhibited 
photographs and gave a description of five new genera, received 
from Curacao. The berries of these specimens, which have de- 
veloped themselves on the plants in tolerably large numbers after 
the arrival of the latter, will be sent back to the colony, together 
with those of some known genera, received at the same time 
and determined in Amsterdam, to be sown there, so that the 
seedlings will at once go by their right names. In conclu- 
sion the author presented for inspection the. first part of the 
Iconography announced some time back and published by the. 
firm of E. J. Brijl at Leyden, as the third volume of the 
‘© Musée Botanique ” and entitled ‘‘ Illustrations de Melocactus,” 
with reproductions of photographs and coloured plates of the 
flowers and fruits Prof. Lorentz on the partial 
polarisation of the light emitted by a source in a. magnetic 
field. The author showed how this phenomenon (discovered 
by Egoroff and Gorgiewsky) may be explained by taking into 
account the absorption which the rays of one part of the flame 
undergo in the other, this absorption being modified when the 
periods of the vibrations are changed by the Zeeman effect. In 
support of this view the author described an experiment in which 
the light of a sodium-flame which is placed outside the field, is 
found to be partially polarised after it has passed through a 
similar flame standing between the poles.—Prof. van der Waals 
on the graphic representation of equilibriums by means of the 
¢-function. 
temperature, ¢ has three values, and that consequently in general 
a surface is obtained, consisting of three sheets. Coexisting 
equilibriums exist if a common tangent plane to points either of 
the same sheet or of ‘different sheets is possible. Increased 
pressure causes the heterogeneous region to decrease if the mixing 
is accompanied by contraction, and conversely. Similarly a 
rise of temperature causes the heterogeneous region to decrease 
if a supply of heat is required for the mixing, and conversely. 
—Prof. Behrens read a paper on mixture, crystals of KMnO 
with KClO, and of Ag,CrO, with Ag,SO,3 which may serve té 
prove the presence of perchloric and chromic acid. That these 
crystals are not discoloured by saturated solutions of KC1O, and 
of Ag,SO,, must not be explained by assuming the crystals to be 
impenetrable, as enclosures are dissolved under similar cir- 
cumstances.—Prof. Behrens also dealt with micro-reactions of 
free sulphuric acid, free ammonia and free alkalis. The first is 
owing to the formation of quinineherapatheite, the second to 
the formation of palladoammonium chloride. To detect KOH 
and NaOH together, the solubility of PbCrOy in caustic alkalis 
may be made use of; if they are to be separated at the sagne 
time, 'niobic acid hydrate is the best reagent. With KOH it 


eyields a transparéns solution, with NaOH colourless needles and 


rods. Antimonic acid hydrate too easily fornis difficultly soluble 
salts w@h KOH.—Prof. Martin read a paper on the geology of 
tae Maluccas, in connection with a work published by himself, 
supported by Government, and entitled ‘Reisen in den 
Molukken, in Ambon, den Uliassern, Seran (Cergm) und Buru, 
Geologischer Beil.” A large portion of Ambon is of volcanic 
origin, and contains the continuation ef the chain of volcanoes 
in Halmahem ; Wawani in Ambon hadan eruption as lateas 1674. 
On the other hand, Wallace’s opinion that Buru find the north- 
western part of Seran (Ceram) are volcanic, is incorrect. The 
author ascribed the eruptions in Halmahera, "Ternate and Atnbon 
to lateral displacements in the e@rth’s crust, for inthe most recente 
geological part terrific elevations took place; in Ambon, for. 


The author observed that at a given pressure and ` i 
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, instance, the new reef chalks are@situated as high as 48g m; | BOOKS, PAMPHLETS, and SERIAL§ RECEIVED.. 


above thé sea-level. 
evidently infimately connected in those regions.—Prof. van der. 


< Waale presented-on behalf,of Dr. D. F. Tolienaar, for publica- 
n tion in the Proceedings, a papèr-on ‘‘ Deflection and reflection |, 
i * + with two kathodes.” The phenomena occurring when two 

= ti kathoges are useĝ, ang which were described ina previous.paper, 


e may,be explained in a simple way if the kathode rays’ are 
assumed to consist of negatively-charged particles, which are- 
a emitted with great velocity. Adopting Schuster’s formula for 
> the potential fall in the „proximity of a kathode, the course of 
- such a particle, near a kathode, can be calcylaged. In this way 
the following results are errived at: (1) behind the deflecting + 
kathode the k&thode rays cut each other, and so give rise to a 
surrofinding sheet of light; (2) if the two kathodés emit their 
rays towards each other, then the rays of one kathode are partly 
so strongly deflected by those of the other as to be reflected to the 
emitting kathode ; (3) with each of the two kathodes these reflected 
j rays give rise to a second enclosing sheet of light and a corre- 
. sponding deflection figure ; (4) if the two-kathodes are made to - 
be of different intensity, the sheet of deflection formed by these 
reflected rays becomes larger towards the less intense kathode. 
This sheet of deflection, however, is not an ordinary Goldstein 
macro-surface, but might be called a pseudo macro-surface. 
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\. DIARY OF SOCIETIES. 
, ` THURSDAY, NOVEMBER 25. 

ROYAL SOCIETY, at 4.30.—On the Geometrical Treatment of’the * Normal 
Curve” of Statistics, with: especial reference to Correlation, and to the 
Theory of Error: W. F. Sheppard.— Mathematical Contributions to the 
"Theory of Evolution. IV, On the Probable Errors of Frequency Constants, 
zand on the Influence of Random Selection on Variation and Correlation : 
“Prof, K. Pearson, F.R.S., and L. N. G, ‘Filon—On Certain Natural 
. Media tor the Cultivation of the Bacillus of Tubercle: Dr. A. Ransome, 
F.R.S.--Further Note on the Transplantation and Growth of Mam- 
malian Ova within a Uterine Foster-mother : Walter Heape.—Further | 
“Observations upon the Comparative Physiology of the Suprarenāl Cap- 
vsules: Swale Vincent.—Summary of Prof. Edgeworth. David’s Pre- 

. sliminary Report on the Boring at Funafuti: Prof. T. G. Bonney, F.R.S. 
-On the Determination of the Indices of Refraction of Various Substances 
for the Electric Ray. “II, Index of Refraction of Glass: Prof. J. C. 
'Bose.—On the Influence of the Thickness of Air-Space on Total Reflec- 
tion of Electric Radiation : Prof. J.C. Bose. ` 

JINSTITUTION or ELECTRICAL ENGINEERS, at 8.—Accumulator Traction on 
Rails and Ordinary Roads : L. Epstein. (Continuation of Discussion.) 

i «Camera CLuB, at 8.r5.—Photographic Action writ large: a Kurvey- 
linear Conversation on Corn: Prof. Armstrong, F.R.S. 
s LONDON INSTITUTON, at 6.—Acetylene : Prof. Vivian Lewes. i 


' FRIDAY, NOVEMBER 26. 


ı Pavsicar SOCIETY, at 5.—Upon the Failure of -German Silver and 
Platinoid Wires : Rollo Appleyard. 4 


SATURDA Y NOVEMBER 27 ae 
Essex Fiep Crus (at Buckhurst Hill), at 7.—The Entomostraca ‘of 
Epping Forest : D. J.“Scourfield.—Report on Conference of Delegates of 
Corresponding Societies at Toronto: Prof. R. Meldola, F.R.S. 


R y MONDAY, NOVEMBER 29. 
gsocrety OF Arts, at @—Gutta-Percha: Dr, Eugene F, A. Obach. 
OUMPERIAL INSTITUTE, at 8.30.—Kafiristan : Sir George S. Robertson. 
sli STITUTE or ACTUARIES, at, 5-30.—Address by the President, 


TUESDAY, 'NŅOVEMBER 30. g 
r vRovaL Society, at 4.—Anniversary Meeting. ‘ a 
` ZOOLOGICAL SOCIETY, at 8.3o.—On Regeneration of the Legs in the 
Blattide: H. H. Brindley.—On a Gigantic Sea-Perch (Stereolepis® 
igas): G. A. Boulenger, F.R.S.—Description of a New Tortoise of the 
Genus Sternotherus : G. A. Boulenger, F.R.S.—Remarks upon a Moun- 
tain Reedbuck from the Eastern Transvaal : F. V: Kirby. : 
e “INSTITUTION OF Civit ENGINEERS, at 8.—On the Law of Condensation 
of Steam: Hugh L. Callendar, F.R.S., and John T. Nicolson, 


. WEDNESDAY, DECEMBER x. 7 
Socrery or Arrs, at 8.—The American Btcycle—the Theory and Prac- . 
tice of its Making : Dr. Leonard Waldo. . e 
e GronocicaL SOCIETY, at 8.—A Revindication of the Llanberis Uncon- 
formity : Rev. J. F. Blake. —The Geology of Lambay Island, Q Dublin: 

C, I. Gardjper and S. H. Reynolds, . 


ks 


. EnTomo.oGicar Socizry, at 8, ë e e , 
i : THURSDAY, DECEMBER 2 . . A 
LINNEAN SocteTygat 8.—On the Anatomy of Candia coriacea | Prof. 
' Arthur Dendy.—On some Desmids from the United States: W. West 
and G'S. West.——Exhibitions : Specimens of Galls of Cecddomya : Prof. 
J. B. Farmer,—An Egg of Echidna: Martin Woodwarde ey í 
CHEMICAL Soetery, at 8.—Bal@ot for the Election of Fellows.—On' Collie’s 
Space-Formula for Benzene: Dr. F. E. Matthews. ù 
èi Cayera CLuB, at 8. ïg, —Photomicrography: Dr. Spitta. t 
K FRIDAY, DECEMBER 3. 
“@ INSTITUTION OF CIVIL ENGINEERS, at 8.—Permanent Way : its Construc- 
. tion and Relaying : Grote Stirling. ° e ' i 
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Volcanic eruptions and elevatiorts ‘are | 







«chimiques: Dr. H. 





Booxs.—Agricultural Chemistry} R. H. @die and T, B. Wood, 2 vols. 
(K. Paul). —La Face de laTgrre: Prof. E. Suess ; traduit E, dé Margerie, 
Tome x (Paris. Colin).--Leithiden fir Aquarien-und ‘Terrarienfreunde : Dies 
E.*Zernecke (Berlin, Schmidt).—Die Moorbriicken im Thal der Sorge auf 
den Grenze Zwischen Westpreussen_ und Ostpreussen» H. _Conwentz 
(Danzig, Bertling).—The Stóry of a Red Deer: Hon. J. W. Fortescue 
(Macmillan).—The Gallinageous Game Birds of North America: D.e G: 
Elliot (Sucklingj.—Practical Forestry: Prof. C,’E. Curtis, end edition 
(Lockwood).—The Hope Reports: edited by Prof.’ Poulton, Vol.,1 (Ox- 
ford).— Recherches Experimentales sur quelques Actinométres Electro- 

i Rigollot (Paris, Masson).—Le ‘Culture des Mers*en 
Europe: G. Roché - (Paris, lcan) —Sixteenth Annual Report of the 
Bureau o@American Ethnology (Washington).—-The Foundations of Scien- 
tific Agriculture: Prof. S. Cooke (Longmans):—-A’ Text-Book of General 


Botany : Dr. C. C..Curtis (Longmans),—With Nature ‘and. a Camera: R. 


` K&arton (Cassell),—La.Tubercufese et son traitement hygiénique: P. Merklert 


(Paris, Alcan).—Pflanzenpflysiologie: Dr, W. Pfeffer, ZWeite Auflage i. Band 
(Leipzig, Engelmann).—Kollekfivmasslehre : G. T, Fechner, herausgegeben 
von G. F. Lipps (Leipzig, Engelmann).—Tafelu und Tabellen zur Darstelluitg 
der Ergebnisse Spectroskopischer und Spectréphotometrischer Beobach- 
tungen: Prof. T. W. Engelmann (Leipzig, Engelmann).—Observations gn‘the 
Coloration of Insects : B. von Watten wyl, translated by E. J. Bles (f.eipz'g, 
Engelmann).—Beschreibung: der Hauptmethoden welche bei der Bestim- 
mung der Verbrennungswarme : W. Longuinine (Berlin, Friedlinder).— Ele- 
mentary Drawing ; E. M. Hallowell (Macmillan),.—Zoological Record, r896 
(Gurney).—First Book of Physical: Geography: Prof. R. S. Tarr (Mac- 
millan).—Compositions d’Analyse, Cinématiqu , Mécanique et Astrongntie : 
Prof.. E. Villié, troisième - partie (Paris, Gauthier-Villars).—Laboratory 
Tables for Qualitative Analysis, 2nd edition (Manchester, J. E. Cornish). 

, PAMPHLETS.—Das Wachstum des Menschen: Dr. F. Daffnfr (Leipzig, 
Engelmann).—Observations ‘on a Collection of Papuan Crania: G. A. 
Dorsey (Chicago):—A Discussion of the Rainfall of South Africa during the 
Ten Years 1883-94: Dr. A. Buchan (Cape Town). ¢ A 

SERIALS:— Journal of the Franklin Institute, November (Philadelphia). — 
Science Progress, October (Scientific Press).—-Journal of the Academy of 
Natural Sciences of Philadelphia, end edition, Vol. xi. Part x (Phila- 
delphia).—Bulletin de l'Académie Impériale dæ Sciences de St. Péters- 
bourg, 1896. October-December, 1897 April-June (St.. Pétersbourg).—— 


Chambers's Journal, Christmas (Chambefs).—-Himmel und Erde, Novem 
(Berlin). s i ne . 
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‘ ue TEA. 


A “Text Book of Tea Planting and Manugacture. By 
-David Crole. © Pp. xii + 242. (London : Crosby 
-Lockwood and Son, 1897.) 

The handsomely got-up book, although writt@n with 

too obvious a bias in favour of the produce of India 

and Ceylon, as distinguished from that of China, is & 
valuable contribution to the litefature of an. important 
subject. Mr. Crole’s experience has been mainly gained 
nthe “gardens” and “houses” of Assam, but he has 
evidently had good opportunities of acquiring information 
irqm® personal observation of the methods of cultivation 
and manufgcture in @ther parts of our East Indian 
possessions. Of China he apparently knows nothing from 
personal experience, and the value of his strictures on 
che character.of the produce, as well as of the modes of 
manufacture, ofsthe Celestial Empire may be said to 
suffer in consequence. The book is mainly written for 
the benefit of planters, but there is much in it of interest 
kQ the general reader whp is not insusceptible to ‘the 
charms of “the sovereign drink of pleasure and of 
health.” The extraordinary growth,in the consumption 
of tea in Great Britain is a significant feature in our 
social and ‘demestic economy. As it is the fashion just 
now to compare everything at present with what it was 
in 1837, it may be interesting to note that whereas in 
that year the amount of tea consumed in this country did 
not exceed 30,000,000 lbs., all of which came from China, 
thé. quantity now imported is upwards of 230,000,000 lbs., 
or more than 54 Ibs. per head of population. China now 
furnishes less than half the amount she sent into this 
country at the time of the Queen’s accession. The 
import from India, which began in the early ’sixties, now 
amounts to more than five times that from China; whilst 
Ceylon, which has only sent tea into this country to any 
extent during the last fifteen years, furnishes us with more 
than three times the quantity of that from China. In 
other words, China now sends us only about ro per cent. 
of our tea, whereas ten years ago she gave us half the 
amount we then consumed. It is obvious, therefore, that 
unless China can be induced to abandon her absurdly 
exclusive policy, her tea trade with and through 
country is doomed. 

As is well known, Chinése tea is mainly made from 
‘the Thea chinensis, whilst that from India is the pro- 
duce of T. assamica. Mr. Crole calls the former variety 
“a poor, ‘scrubby-looking shrub” and “a wretched 
plant.” From his remarks it would appear that the 
only service that Fortuné rendered.to the Indian tea 
industry by the introduction tof the Chinese plant was 
the deterioration of the indigenous seed, giving rise to 
quantities of hybrids of various qualities, “from véw 
rank stuff to fairly good.” According to the author, the 
most that ‘can be said in favour of the China plant is 
that it is distinctly fiore hardy than the Assam variety. 

e are disposed iĝ believe that Mr. Crole’s prejudices 
affect his į nt. There is no question whatever that 
sqme e finest and most wholesome tea the worRl 
uces is to be met with in China. Whether ié is to 
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be met with in this cou@try is Wholly a question sof a. = 
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price. | 

Mr. Crole’s acgount of the rige and develipmegt ef 
the Indian tea industry forms one of the most interesting’ 
chapters in his book, although here, ag in the whole 


work, he never loses an opportunity of casting æ slur e 
upon the China tea plant. This he stigmatises as “the 


pest of Assam,” and its introduction a curse “that at 
one time seemed as if it would prove as disastrous sto: 
Assam as ever the Phylloxera wpstatrix has been to. 
France, or the Hemileia vastatrizx in Ceylon” No men- 
tion is made of Fortune and his labours—which, What- 
ever may have been his merits or demerits, is inexcus- 
able in what purports to be an historical narrative. *Full 
justice, however, is done to Sir Joseph Banks’ efforts to 
introduce the Chinese plant into India as far back as 
1793, and to the remarkable and accurate knowledge he 
showed in his selection of suitable stations for its culti- 
vation. The discovery that a variety of Tea was in- 
digenous to Assam has been claimed for a number of ` 
persons, but, according to the author, the credit indubit- 
ably belongs to Mr. R. Bruce, who first met with the 
plant on the hills round Rungpore in 1823. The justice 
of the award for this discovery, subsequently made by 
the Government to Mr. Bruce, which gave rise to some 
little controversy at the time, is thus borne witness to. 

The chapters on cultivation and manufacture, although 
perhaps too technical for the ordinary reader, ‘are un- 
doubtedly the most valuable in the work. They are 
based upon the author’s individual experience and upon 
a comparison of the methods employed in different parts. 
of the various provinces, not only in Assam proper, in 
Cachar and Sylhet, but also in the Dooars and Darjeeling 
districts of Bengal, in the Punjab, in Madras and in 
Ceylon. They are, of course, of special interest to the 
planter, by whom they will doubtless be studied with the 
attention they merit. It is, however, noteworthy that 
certain minor details of manufacture, especially the 
operation of sorting, as usually conducted, have only 
served to confirm the authors inherent dislike to the 
beverage ; for he tells us, with a perfect candour, that, he 
never drinks tea by any chance—but rather wishes to’ be 
transported, with Pope’s Belinda, to*some isle where* 
“none e’er drink Bohea.” 

Perhaps the least satisfactory portions of the book are 
those relating to the chemistry of tea during growth ~ 
and manufacture. The subject is no doubt beset with 
difficulties, and although the author, with the assistance 
of Prof. Bayne, has evidently done his best, the result. 


compares somewhat unfavourably with the rest of the 


work. To be told that tea contains organic acids, and 
shat organic acids in their turn “contain the carboxyl 
group radical (COOW),” which is all the information 
vouchs£fed, is not instructive to the average mgn, and not 
wrth the telling to theechemist. Nor even if its con- 
struction were to be amended, is any precise information 
to be extractetl from the following senténce: “Volatile 
oils . . . consist of two parts: 1) solid stearopton, 
and (2) liquid oleopton ; all centain decore (CHo) 
which is a member of the turpene series of hydrocarbons, 
or some polymer, and are obtained b¥ distillation ‘vith: 


water.” The author-appegrs ‘to be somewhat sceptical ® 


as to the identity of caffeine ‘with theine, and sees in thee , 


F 


» 
ON 


oy 


+l 


=~, 





experiments of Brunton and Cash evidence that. the 
$ubstdnceseare isomeric and not identical. He* finds 
from observations made on himself that coffee is 
decidedly antidotal to ‘hicotine, whereas tea is not; but 
he admits that this circumstance does not go far towards 
proving the essential dissimilarity of the two alkaloids. 
By nicotine is presumably meant tobacco-smoke, which 
is by no means the same thing. 

Mr. Crole is of opinion that the value of a tea should 
be i in direct proportion to the theine &t *contains. This 
is surely the more true than that the value of a wine 
depends upon its alcoholic strength. Indeed, the author 
admits that what the consumer likes in tea is strength, 
body, and delicacy of flavour, and that he does not 
trouble himself about the theine, of which he has no 
means of estimating the amount. As a matter of fact, 
there is absolutely no connection between the commer- 
cial value of tea and the quantity of theine which may 
be present in it. 

The last chapter in the book deals with the thorny 
question of the coolie. The Assam plantations, as well 
as those of Ceylon, have to depend entirely upon im- 
ported labour; but whereas the Ceylon gardens are 
almost wholly worked by Tamil coolies, who are free 
labourers, those in Upper Assam are recruited under 
Government licence, and by means of a system which, 
it is admitted, is attended with much cruelty and de- 
ception. There is, in consequence, considerable dis- 
affection and much disquietude occasionally on the 
plantations, and the local magistrates are at times 
greatly exercised to settle the “labour troubles” which 
now and again break out. Mr. Crole lifts the veil only 
slightly, but it is sufficiently obvious that when disci- 
plinary duty is to be done, the planter’s lot, as well as 
that of the coolie, is not altogether a happy one. The 
social life on an Indian tea-garden is, perhaps, not to 
be judged of from a Western standpoint ; but probably 
nothing exactly resembling a Fagua festival in wanton 
licence and depravity was ever seen on a Louisiana 
plantation, even in the best (or worst) of the “good old 
times.” 

tn spite of occasional grammatical lapses and faults 

eof style, Mr. Croke’s book may be recommended as an 
accurate and fairly impartial account of the present state 
of the tea industry in our East Indian possessions. 





WILD-FOWLING. 


A History of Fowling, being an Account of the many 
Curious Devices by which Wild Birds are or have been 
X Captured in Different Parts of the World. By the 
Rev. H. A. Macpherson. 8vo. Pp. liv + 511, illustrated, 
(Edinburgh : Douglas, 1897.) s 
Ps A totes the treatise before us can in ne way be 
regårded as a scientific ork, yet the cagturesof, 
wild birds entails so many accurate observations on the 
habits and moge of life of the quarry, that such a full 
account of all that js known on the subject must of 
necessity throw many, interesting side-lights on the 
study of ornithology proper. And no lover of birds will 
faileto find much» matter worthy of his attention in Mr. 


æ Macphersow’s handsome &nd well illustrated volume. 


,. The author appears to have spared no pains # collecting 
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material for his history, and hè has bgen fortunate pi 
finding correspondents in all parts of the world whe 
have supplied materials relating to their own particule, 
countries which probably could not have been obtainen 
from any other sources. Indeed, thé work largel 
consists of ,extracts* from the letters and. publicatfon 
of such: correspondents, the source of which is, however 
fully acknowledged both in the preface and in the text.. 
Thegwork practjcally has the field to itself, and is long 
lik@ly to remain the standard authority on the subjéct 
The number of typese of curious instruments fay th 
ensnaring of birds Ms. Macpherson has succeded i» 
recording is astonishing, and speaks well for his ow» 
industry, and the interest that has been taken ig*th 
subject by his numerous correspondents. Perhaps ths 
most remarkable of all is a saare employed in Børne» 
and Tenasserim for the ensnaring of the lovely, Ar$u. 
Pheasant. This bird, as is well known,* “exhibits : 


‘peculiar intolerance to the presence of any foreign objec 


which interferes with free progress over its favourite 
playground. Taking advantage of this trait, the native: 
fix on the playground a couple of sharp bamboo knive: 
tied together’ in the form of an inverted V, with thei: 
sharp edges downwards. Finding the knives thus fixec 
on its own particular territoty, the Argus endeayofr: 
to remove them by twisting its neck roundsone of th 
blades from beneatf, and, in the course of its efforts tò 
overturn them, eventually manages to cut its own throat 
In conmection with this passage, it may be mentioned! 
that the word “Argus” is omitted from the index, 
although it is mentioned under the heading “ Pheasant.” 

Some limitations have necessarily had to be imposed 
on the extent of the subject, which might well have 
included punt-shooting and hawking, if not,ordinary 
covert-shooting and driving. For since the author 
includes the, blow-pipe and the bow-and-arrow among 
the engines of destruction, used in fowling, there is no 
logical reason for the exclusion of the punt-gun and the 
shot-gun. But as treatises on shooting exist by the 
score, while hawking has also. numerous works devoted 
to its mysteries, the author seems to have exercised a 
wise discretion in the limits he has laid down. And 
even as it is, the work extends to a very considerable 
bulk, although there are not a few portions where 
considerable abridgement would have been no dis- 
advantage. 

The author divides the implements employed i in fowl- 
ing into four main‘classes. Firstly, weapons of attack, 
such as the blow-pipe, the bolas, and the bumerang ; 
secondly, the stalking-horse, or some analogous method 
for approaching the game without being seen; thirdly, 
birdlime ; and fourthly, the various kinds of snares and 
traps, including decoys, nets, gins, &c. Having cursorily 
glanced at the leading types of these, Mr. Macpherson 
next gives a classified list of the birds treated of, and 
then in the text proceeds to dilate upon the particular 
method of capturing, the members of each group or 
species. It is in regard to the snaring of the smaller 
birds that condensation might ha 
resorted to, as numbers of these 
have been treated ez d/oc, instead 
gections devoted to them, which are only 
weary the great majority of readers. Indeed, 
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mint of view of the present reviewer, the work would ° labourers, especially of sugh‘as bend their minds ta thè « 


maave been doubled in yalue had it been’ diminished by 
least one half in bulk. e 

Passing by these long chapters devoted to the smallér 
Mbirds, more gehéral interest will be found in the section 
on *hawk-catching, as this is a subject on which com- 
moaratively little is often found in works on hawking ; and 
teis decidedly interesting to know Mow the «captors 
are themselves taken. We have descriptions pf the 
«capture of the Peregrine in our own islands, of the 
MGyrfalcon ih Iceland, the Shahén in India, and many 
mother species in different parts of the world. After full 
adéscriptions of the capture of swans and geese, several 
very interesting chapters are devoted to the taking of the 
various kinds of ducks, in the course of which driving 
and ,spearing, snaring, the different types of decoys, and 
clap-nets, receive. their full meed of attention. The in- 
formation if regard to decoying in Europe may, for the 
most part at any rate, be found in other works, but 
much-of that relating to Japan and other Oriental coun- 
tries appears to be new to English readers. The 
Jipanese are described as peculiarly dexterous in 
the use of an ingenious collapsible triangular hand- 
net, in‘ which they take the birds already enticed into 
tĦe pipe of the decoy. They have three favourite 
methods oê using this ingenious and handy instrument. 
The first is to spoon the duck into*the net as the bird 
is swimming ; the second, to capture the bird as it rises 
from the water in the pipe; while the third feat is to 
hurl the instrument at a duck flying out of reach, and 
bring it to the ground entangled in the meshes. :In:s the 
course of one of these chapters on duck-catching, ‘the 


shot-gun is for once introduced, in connection with'a |- 


method of attracting the wily birds within range by 
means of a brilliant light and reflector. Another pecu- 
liarly Japanese method is to fish for ducks with a hook 
and line. pR . . 
Numerous and various aré the methods employed for 
trapping and decoying the various kinds of pigeons and 
game-birds, but, interesting as many of them are, they 
must be passed without notice. The last chapter relates 
to the ostriches and their kindred, in which we have 
accounts of African, Patagonian, and Australian hunt- 
ing. Here the author is doubtless right in his ‘states 
ment that the Arabs used to kill ostriches by disguising 
themselves in the skin and feathers of one of these 
birds ; but was not the same method in use among the 
«Bushmen of the Cape? e ‘ pai 
In the matter of letteypress and illustrations the book 
is for the most part all that can be desired ; and it can 
scarcely fail to claim a wide circle of „readers. R. L. 





. OUR BOOK SHELF. 


‘Life Histories of American “Insects. By .C. M. Weed, 
D.Sc., Professor of Zoology and Entomology, New 


Hampshire College. Pp. xii + 272. Woodcuts. (Nev |! 


York: The Macmillan Co. 


Landon: Macmillan and 
Co., Ltd., 1897.) 








with lively expegtations of some- 
there has been considerable activity 
tomologists during the last ten years, 
of the life histories of American insects 
y defective, and there is urgent geed of mote 
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° Tindall, and C&x.) i 


solufien of really important questions. 
title of the book, but the printing and the figures are 


attractive, and wa began the first ghapter with high hepes, . 


only to draw a blank. The author had nothing particular’ 
to say about Belostoma. Chauliodes came next—-nothing 

of the slightest importance here. Then Came the siger- 

beetles and their larvee—again nothing new. Thewest 

of the book is of the same slight texture. Nothing is 

worked out with any completeness ;- we have merely 

scraps of information, mostly from printed sources. The 

author’s use of bobks is uncritical, Thus Dr. Le Conte. 
is quoted for the explanation of the leaping ef*the click- 

beetle, and Prof. Comstock for the description of the 

sonorous file of the cricket, though these authors did not 

discover the facts for which they are cited. Let us hope 

that Prof. Weed or some one else will before long’ give 

us a book which is really entitled to bear the name of 

“Life Histories of American Insects.” C. M. 


The Röntgen Rays in Medical Work. By David Walsh, 
M.D. With an introductory section by J. E. Greenhill. 
Pp. x+ 144. (London: Baillière, Tindall, and Cox, 
1897.) ` 

Tuis book, as is intended, will be of interest chiefly to 

the medical profession. The introductory part, which 

deals briefly though clearly with the practical and 
physical side of the subject, will also be found useful 
by thoserwho desire to employ X-rays for other purposes. 

The book is methodically arranged, well got up, and 
is illustrated with a largé number of remarkable and 
excellent specimens of X-ray photography, mostly of 
anatomical interest. 

Altogether ‘it contains good evidence of the real value 
of X-rays in practical surgery and medicine, especially 
the former, and of the rapid progress that their employ- 
ment has made in their application to these important 

elds. ‘ ; 

It is interesting to note that while the author is fully 
cognisant of the powerful effects that X-rays under 
certain circumstances may produce upon the skins of 
particular individuals, he is satisfied that, so far as present 
experience goes, they have no particular action upon 
micro-organisms. : À 

The introduction is somewhat misleading where it 
states, on p. 23, that the action of the induction coil 
depends upon the fact discovered by Faraday, that an 
electrified body is capable of inducing a similar condition 
in an unelectrified body lying within the sphere of its 
influence. It ‘was electro-magnetic, and not electro- 
static induction which Faraday discovered, and it if 
owing to the former, and not to the latter phenomenon 
that the induction coil, is possible. Again, there is 
another slip on p. 26, where it is mentioned that kathode 
rays can be reflected, refracted, polarised, and deflected 


? by a magnet just as ordinary light. Kathode rays, of 


course, have never. been refracted or polarised, and 
ordinary light is not deflected by a magnet. 


Air, Food and Exercises; an Essay on the Predisposing 
Causes of Disease. By A. Rabagliati, M.A., M.B., 
F.R.C.S.Ed; Pp. xvi+220.° (London: Bailliére, 


THE bwok under review is an amplification of papers 
centrileuted to the Scalgel during the year 1896,° The 
main proposition elucidated in the: essay may, in the 
words of the author, be said to be this :,“ that there are 
three predisposing causes of disease, as there. are, con- 
versely, three chief predisposing tauses of health, and 
that these dre air, food and exescises.” In the course of 
his essay, the writer gives his opinion on the subject of 
heredity, which, he thinks, “counts fox very little as a 


predisposing cause of disaase and of haalth, among e» 


adults at |gast, if not even among persons who have 
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* passed the tender years of early childhood.” Heredity 7 LETTERS, TO THE EDITOR R 


$ indeed spoken of somewhat contemptuously w? the [7h : i ; Ee 
nae ; x : he Editor does not hold himself rasponsible for opinions ex 
book, and, bracketed with germs, is described as a pressed by his correspondents. Neither can he ie a 

































Atish, A so blindly and superstitiously is it invoked.” > to return, or to correspond with the writers of,| rejectee 
In the opinion of the author, five per cent. would bea N ATURE, 
fairer estimatg for the hereditary diseases incident to : 
-adult humanity than even ten—an estimate previously 
conteded in the course of the argument. The book is 
hot written for the practitioner, by whom, in fact, many. 
-of the opinions and views of the author might be 
-clfallenged, but for the lay- man and woman, who will 
find in it many hints gs to the diet an& physical exercise 
-of the body? which maybe calculated to make easier the 
task®of keeping the body in a state of health. Being 
-intended for the perusal of the non-professional reader, 
the work throughout is written in a style which will be 
-easily understood by all. 


_ Elementary Drawing: a Series of Practical Papers for 
Beginners. Written and illustrated by Elisabeth 
Moore Hallowell. Pp. 54. (London: Macmillan and 
Co., Ltd., 1897.) 

-AT first sight the scope of this small book does not seem 

to fall within the area covered by the columns of NATURE, 
‘the series of papers of which the work is composed | that the craters had been in this condition forgome time. Later 

‘having originally been written for the Art Aviateur, “to | inquiry at Lipari elicited the information from Bartolo Nicotera, 

„give to beginners in drawing a simple -explanation of | the guide, that there had ‘been no eruption on Stromboli for 
some matters usually considered too elementary for text- | about a year, The high ridge over the crater, known as the 
-books” ; yet it will be owned by all that a knowledge of | Cima, showed steam issuing from along its summit, more than 


manuscripts intended for this or any othey part of 
No notice is taken of anonymous communications.) | 3 
e . 
e 
The Volcanic Condition of Stromboli. 


IN view of the fact that all published accounts of Stromboli, 
according to the résumé given by Bergeat (‘‘ Der Stromboli,” 
A. Bergeat, Habilit&tionschrift, München, 1896), have agreedil 
in describing the volcano as being explosively actiye, there may 
me interest attach tg a @atement of the present condition om 
affairs, as seen by Prof. H, F. Reid, of Johns Hopkins Univer. 
sity, and the writer, on October 27 and 28 of the present year. 
The westernmost of the four small craters described by Bergeat 
was not observed at all, the next two were discharging safher 
copious volumes of vapour, and the easternmost, or “old,” 
crater was giving out a very little stam from its bottom. _ The 
most steam was issuing from-cracks in the eastern rim Of the 
tt old” crater, especially from one at she north-easters.or sea- 
ward corner of the rim. Much steam was issuing from the. 
southern rim overhanging the second and third craters and the 
ridge leading from it to the main mountain mass. Nothing in 
the nature of an eruption was taking place, and it was evident 





-drawing is, if not absolutely necessary, very useful to the | 200 metres above the crater, E. O. Hovgy.” 
-student of science in whatsoever branch he may be | Naples, November OS x 


N 


-engaged, and thus a brief notice of the volume may not 
be out of place here. The book, although written in easy 
-language, is not intended for very young readers, but “ for 
those who are able to follow from one lesson to another, 
‘up to the point where the present volume ends and the 
„general text-book begins.” It will,-we should think, 
be found very acceptable to many who have not had the 
-advantage of early training in art, but who wish to gain 
some idea of its principles ; and especially useful will it 
be to those to whom attendance at a drawing class is | 
impracticable. A careful student of this unpretentious 
wolume will be in possession of some very useful hints, 
-and will have acquired knowledge which will stand him 
in good stead in his after studies. : 


Botanisches Bilderbuch fiir Jung und Alt. By Franz 
Bley. Parti. With explanatory text by H.. Berdrow. 
Rp. 96. Plates 24. (Berlin: Gustav Schmidt, 1897.) 


JTHE best way to gbtain a’ knowledge of common flowers 
4s to go into the woods and meadows with an outdoor 
-botanist. Unfortunately, a naturalist cannot always be 
‘found able and willing to impart the required infor- 
-mation, and the most satisfactory substitute in such cases 
is a collection of coloured pictures (uncoloured pictures 
-are useless for purposes of identification) of flowering 
„plants commonly seen. We have several works of this 
-kind in: our own language, a very good one being Mr. 
-Edward Step’s “Wayside and Woodland Blossonis.” 
The volume before-us is similar in character, though not 
-so handy in size as Mr. Step’s. There are 216 coloured 
‘figures of plants on twenty-four plates, and brief dee 
scriptions of each species represented. The species 
‘described and illustrated are those which flowe® in the 
first half of the year, and they are arranged accor@ling eo 
the succession of the months. Another volume will be 
„published for flowers of the second half-year. The 
figures are mostly yery good, and the text has been 
-designed to interest the reader in plant life and functions. 
The plant-lere referred in the descriptions of many of 


‘The Colours of Flowers Blooming Outgof Season. 


I HARDLY think it probable that you will be able to spare 
your valuable space for my communication ; nevertheless, I 
venture to send you the following observations on the tendency 
of flowers to revert in colour when blooming out of season. We 
have had little frost here, and many flowers which are ordinarily 
out-of bloom at this season still persist. ` The changes, however, 
in their normal colours are in some cases very remarkable. The 
red cactus dahlias are blooming almost orange, the outer florets 
being often-nearly yellow. These dahlias are also, in many cases, 
showing a tendency to revert to the single form. A species of 
tropeolum, normally vivid scart, is blooming in a cool green- 
house, where air is kept on, and has in some cases reverted 
almost to clear yellow ; a streak of red down the centre of the 
petal being the only remains of its normal colour. In both the 
above cases I note that the edges of the petals are the first to 
change. A species of myosotis, ordinarily of a deep and very 
| vivid blue, is flowering now a clear rosy pink, without the least 
tinge of blue. The flowers are well opened and nctmal in size. 
Lastly, a pure white phlox of dwarf habit shows a tendency tò 
revert in some of its blooms,'though not in all, to a greenish 
yellow hue. Such cases are probably common; but it is with 
the feeling that’ they may point to climatic conditions as in- 
fluencing the coloration of flowers, and as having, possibly, 
borne a large part in the gradual evolution of their respective 
tints, that I venture to record the. E. HUGHES-GIBB. + 

The Manor House, Tarrant Gunville, , 

‘ © Blandford, November 20, 


A Rose-Coloured Rainbow. 


ON page 263 of Lor Tennygon’s ‘‘ Memoirs” there is mentién 
of a “ red rainbow ” seen at sunset in 1882. As it was considered 






, the species will assist in popularising the book .and Just for a moment I saw a streak of pale @ga-green -in the mide 


making it acceptable to young’ students of botany in | of the rose colour. . S. ZACHARY. 


@ Germany. e EY Cross Home, Hayward’s Heath. 
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s ` Crigical Temperature of Water. 
In answer to Mr. Mastin’s letter in your last issue (p. 80), 


illetet and Colardeau found the critieal temperature of water 


to be 365° C., the corresponding pressure being 200°5 atmos, 

An actount of their experiments is given in Preston’s ‘‘ Theory 

of-Heat?? p. 384. S. GEOGHEGAN. 
Dublin, November 29. A a i 
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SPECTRUM OF A METEOR: 


e 
THE photographs of the spectra of the stars taker? at | 


e the Harvard College Observatory as part of the 
Henry *Draper Memorial differ, in®two respects from 
those ordinarily taken elsewhere. Instead of using a 
spectroscope with a slit, in which but one star is photo- 
graphed at a time, a large prism is placed over the 
object-glass of the telescope, and thus spectra of all the 
bright stars in the fiel of view are obtained. The 
nfmbeyof stars photographed simultaneously is still 
further intreased by “substituting for the object-glass a 
portrait lens like that used by photographers, only 
larger. The field of view is in this way increased from 
two degrees square to ten degrees square, and a photo- 
gyaph is obtained of the spectra of all the brighter stars 
in this large region. Many thousand plates, covering 
the entire “sky, have been: taken in this way,.at, the 
Cambridge and Araquipa Stations of this Observatory. 
All have been examined, by, Mrs. Fleming,.and, as a 
result, numerous remarkable objects have been dis- 
covered. Dne of the latest is the spectrum of a meteor 
which has thus been photographed for the first time. 
Since it is impossible to foresee when the bright meteors 
will appear, dr what path they will follow, a photograph will 
be obtained only when one happens to cross the field 
of the telescope. A number of trails of meteors. have 
been obtained, both here and elsewhere, when charts of the 
stars were photographed, no prism being used. When 
the prism was in place no meteor bright enough to leave 
a hoticeable trail has heretofore been photographed on 
the many thousand plates examined. At about 11 p.m. 
on’ June 18, 1897, however, when the 8-inch Bache 
‘telescope at Arequipa was directed towards the con- 
‘stellation Telescopium, a lyight meteor appeared 
right ascension 18h. 19m., declination -47° 10’, and 
passed out of the field at right ascension 18h. "29m, 
declination —50°,30’. The spectrum consists of six 
bright lines whose intensity varies in different portions 
of the photograph, thereby showing that the light of the 
meteor changed as-its image passed across the plate. 
The approximate wave-lengths of these lines are 3954, 
4121, 4195, 4344, 4636, and 4857, and their intensities 
are estimated as 40,100, 2, 13, 10, and Io, respectivély. 
The ‘first, second, fourth, and sixth of. these lines are 
‘probably ‘identical with the hydrogen lines He, Hd, Hy, 
and Hf, whose wave-lengths are 3970, 4101, 4341, and 

«4862. The fifth line is probably identical with the band 
at wave-length 4633, present in spectra'of stars of the 
fifth type and forming the distinctive feature of the third 
class of these stars. The third line, which is barely 
visible, is perhaps identical with the band at wave-length 
4200, contained in these stars (Astron, Nach. 127, p. 1). 

It will be noticed that of the four hydrogen lines in 
the spectrum of the ‘meteor. Hô is* the most intense. 
‘This is also the case in the spectrum of o Ceti and of. 
many other. variable stars of long period. In some 
variables of long period Hé and Hy are equally intente, 
while in others Hy is the more intense. In some stars of 
the first type in which the hydrogen lines are bright, 
like y Cassiopeia, tif line H8 is much more intense in 
the photographic ¢ éctrum than any of the other lines, 
while .in the s of stars like P Cygni and 9 Carine, 

B are nearly equally bright. These 

e 






1 Harvard College Observatory, Circular Mo. 20. 
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results show an important gésemblance between metepise 


aid in determining the conditions of temperature and 
e 
pressure in these bodies. Sincg bright meteors sgme-, 
times appear during the November meteoric shower, a’ 
special effort will be made to obtain photographs of 
them, both trails and spectra, on Nowember 13.» 
November 8. - EDWARD C. PICKERING. 





GEOLOGY AND SANITARY SCIENCE. * 


THE address recently delivered*by Mr. W. eWhitaker,. 
F.R.S., before Section iii. of the Congress of the: 
Sanitary Institute (Journal of the Sanitary Institute? vol.. 
xviii., 1897, pp: 304-316), touches upon several matters. 
of special interest at the present time. Section iii. 
deals with chemistry, meteorology, and geology, and. 
Mr. Whitaker chose for his subject “Water,” as being 
appropriate for such a triple alliance. Most important 
is his suggestion “that round each work for the public 
supply of water a certain tract of the water-bearing bed 
should be saved from the assaults of surface-contamina~- 
tion.” ‘The address was delivered before the Maidstone 
epidemic had occurred, but reference is made to it in a. 
postcript, and no stronger support for Mr. Whitaker's. 
proposal could have. been given. ‘He rightly observes. 
that “we are yet without much information as to how: 
far pollution may be able to reach along an underground. 
course,” but. “it is here that geology comes in, for the 
nature of the ‘surroundings of waterworks must be taken: 
into account, often for some distance and to some depth. n 
From a sanitary. point, of view the mapping of all the 
surface deposits on the six-inch scale by the Geological 
Survey is referred to.as most necessary. .A great :deal 
has been done,.but very much ‘more remains to be’ done 3 F 
and, as Mr. Whitaker observes, “a sirvey of the drifts i in 
. the ‘London area on the six-inch scale is greatly needed.” 

‘It is a serious matter. when sewage-farms. and ceme- 
teries are placed on porous strata, which are perhaps in. 
adjacent tracts utilised for their supply. of water ; and yet, 
as Mr, Whitaker remarks, “ sewage-farms and cemeteries 
must exist, until some other methods of disposing of 
waste ‘material are not.only found out, but are’ generally 
adopted.” . . 

Clearly there is need for greater control over the sites: 
chosen for any of the purposes mentioned, and public: 
sources ‘of water-supply must: be carefully safeguarded... 
The question of federation in the matter of water-supply’ 
in many localities is one to which attention is drawn, -@nd. 
this also’is becoming urgent. e a 
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NOTES. 

e THE French Government, through its Embassy ‘in London, : 
has presented ‘to Sir Archibald Geikie a handsome vase of. 
Sévres porcelain i in recognition’ of the services rendered by him. 
to the Geological Survey of France. 


WE are pleased to hear of the foundation of the Zoological 
Society of Western Australia, with the object of establishing” a. 
Zoological Garden at South Perth in that colony. Mr. E. A, . 
Le Soueg has been appoiifted director of the new institution. 


“+ i announced that tke Council of the Iron and Steel 
Institute have accepted an invitation from the Association of 
Swedish Ironmasters to hold the autumnemeéting of the 
Institute next year at Stockholm. The meeting will be held | 
in August, arfl, in view of the large {quantities of Swedish iron 
and ores consumed in this country, there i is no doubt that it will 
prove a very popular meeting. Previous autumn meetings of 
the Institute have been held at Belgium, Franse, Germanys æ 
Austria-Hungary, Spain, and the United States. A 


and ‘stars having bright lines in’ their spectra, and may A”. 
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s ` 


NATURE 


[DecemBer 2, 1897” 


3 





=$ 
e? Al Bust of Pasteur was unyéilgd at Melun on Monday as a 


=~, memosiak of his investigations on anti-anthrax serum. e 


. 


. December 8, by Mr. 


*TwE death is announcgd of Dr. Harrisen Allen, Emeritus 
“Professor of Comparative Anatomy in the Univérsity of 
Pennsylvania. e ` 
° e ; : 
Tere Allahabad Pioneer Mail states that the Röntgen rays 
are proving of the greatest assistance in dealing with the gun- 
shot wounds among the troops engaged on the frontier. 


ee 

THE Bradshaw lecture, in connection with the Royal College 
of Surgeons. England, will be delivered on Wednesday, 
Alfred Willett, who will take as his 
subject the ‘‘ Correction of certain deformities by operative 
meastires upon bones.” 


THE New York Zoological Society is making headway in its 
undertaking to convert a portion of South Bronx Park into the 
fargest zoological garden in the world. It has the right to use 
the ground; it has the plans for the chief structures to be 
erected; it has part of the money; and it believes that the 
public-spirited citizens of New York will contribute the re- 
mainder of the funds necessary. In the second number of the 
new bulletin issued by the Society, we read : ‘‘ The Society does 
not propose that any feature of its work shall be performed on a 
small or cheap scale, The Greater New York should not plan 
a mere menagerie on the matchless ‘site set aside as a Zoological 
Park. The Society is carefully studying in this country and 
abroad what constitutes an ideal vivarium, and it proposes to 
build one worthy of a great city, or none!” As already an- 
nounced, the City of New York will provide 125,000 dollars to 
meet the cost of preparing South Bronx Park for the reception of 
the Society's costly buildings and collections, and making them 
accessible to the public, as soon as the Society’s improvement 
fund reaches 100,000 dollars. 


AT the Royal Geographical Society on December 6, 
Lieutenant Peary will give an account of his Arctic work. On 
December 13, Colonel H. W, Feilden will read a paper on recent 
visits by Mr. Pearson and ‘himself to the Barents and Kara Seas 
and Novaya Zemlya. Mr. F. G. Jackson and Mr. Amold Pike 
will also speak of their observations on the open Polar Sea of 
the past summer. On Friday, January 7, and Monday, January 
Io, at 4 p.m., two Lectures to Young People will be given by 
Dre H. R. Mill; the subject being: “ A Geographical Holiday 
ghrough Forest, Prajrie and Mountain.” The lectures will be 
illustrated by many -photographic lantern slides. 


Ir is proposed to erect a monument of grey granite, twenty- 
* three feet high, over the grave of Baron von Mueller in St. 
Kilda Cemetery, and donations are invited for that purpose by 
the late investigator’s executors. Botanists will be pleased to 
‘know that the Baron’s supplemental volume of the “ Flora 
Australiensis,” upon which he had worked for years and was 
preparing’ for the press at the time of his death, together with 
two volumes on his administration as Director of the Botanical 
Gardens, embracing a biography and complete bibliography of 
his writings, are to be published. His executors will feel 
favoured byethe loan of any of his letters, or the commypication 
of incidents in the Baron’s life wħich his friends deem to be 
worthy of notice in his biography. Subscriptions for the monu- 
ment, or material*for the biography, should be s@nt to the Rev. 
W. Potter, ** Vonmuellér,” Arnold Street, South Yarra, Vic- 
toria. . . 


+ 


THE annual dinger of the Institution of Electrical Engineers 


@ as held on Wednesday in lest week, and was attended by 


more than two hundred members and friends. 
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map of@he London €ounty Council) replied to it. 


o 
the toast of “ The Scientific Societies,” Prof, Ayrton compareé 
the conditions of physical research thirty years ago with the 
laboratories of to-day.* Lord Kelvin responded on behalf 
the Royal Society, and pointed out the assistarice given by thar 
scientific Society to the advancement of sfafural knowledge. 
Sir J. Wolfe Barry replied for the Institution of Civil Engineers, 
and Sir James Crichton Browne on behalf of the Royal Insti- 
tution. Prof. S.eP. Thompson proposed the toast of ‘ Qu» 
Guests,” and the Marquis of Tweeddale and Dr. Collins (Chair. 
Sir Courtenay 
Boyle, in proposing the toast of “The Institution of Electrical 
Engineers,” mentionel that the Board of Frade had alfeady 
made 256 provisional orders for electric lighting : he hoped that 
electric traction would soon develop in this country. The Presi- 
dent, Sir Henry Mance, replied to the toast, and gave æ Briet» 
survey of the work of the Institution. 


. THEautumn meeting of the U.S. National Academy of Stiegce 
was recently held at Boston. Miss Alwe Bates Gould aughter 
of the late Prof, B. A. Gould, who was one of the founders of» 
the Academy, presented the sum of twenty thousand dollars, to» 
be known as the Gould Memorial Fund, the income to be used* 
for astronomical and mathematical purposes.—The Acadery 
visited the Jeffersonian Laboratory at Harvard, by invitation of 
Prof. John Trowbridge of the Scientific School. Prof. Trowbridge 
exhibited his new X-ray machine. It has% voltage of 1,200,009, 
and with it are used 10,000 cdils and 60 condensers. The 
condensers are charged in parallel and discharged į a series by a 
movable framework. Ihe spark is 48 inches long. *"On the last 
day of the meeting, Prof. O. C. Marsh made a further contribu- 
tion to the subject of the Jurassic formation of the Atlantic 
coast, which he has been investigating for several years. Prof. 
A. E. Merrill described the effects of tropical seas upon certain 
animals, Prof. Charles R. Cross explained experiments made 
by him on the wave siren for determining the pitch of musical 
sounds. Prof. Seth C. Chandler made a further contribution 
on the motion of the earth’s pole. His experiments, con? 
tinued for many years, warrant the statement that the area 
traversed by the pole does not exceed twenty feet in radius. IIe 


‘exhibited charts showing the varying position of the pole for 


seven years. Major J. W. Powell presented an hypothesis to 
account for movements in the crust of the earth.—After the 
adjournment of the meeting, members of the Academy visited 
the Harvard Observatory under the charge of Prof. Edward C. 
Pickering, and examined the apparatus and the collection of 
nearly 200,000 photographs of the heavens which have been 
made during a period of several years.-The spring meeting of 
the Academy will be held at Washington on April 19, 1898. 


THE reports issued by the Meteorological Office on Saturday 
last showed that an abrupt change of the conditions of high 
barometric pressure, which had, prevailed more or less. per- |, 
sistently for some time past, was taking place; the wind had 
become more generally south-westerly, anda rise of more than 
20° had taken place in the. temperature, in parts of England, 
since the previous day.. The fall of the barometer was very 
rapid, and by Sunday the whole type of weather had thoroughly 
changed; & large gnd important cyclonic disturbance had 


arrived from the Atlantic, and the centre of the storm on Sunday 
morning lay over the north of Scotland. South-westerly and 
wasterly gales were blowing in most parts of our islands during 
Sunday, and the barometer near the centre of the storm was 
becoming still lower as the disturbance advanced. By 8h. a.m, 
south-easterly direction 


on Monday the centre had travelled in 





aid 
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‘ing over Scandinavia, while its fury was augménted by an area 
of high barometric presstire advancing i in the rear of the'storm, 
wfiom ‘the Atlantic, and thus increasing the steepness of the 
barorpetric gradients over our islands. Much damage has been , 
wrought on our casts by the violence of both the wind and sea, 
anë now that the high barometric area has been displaced from 
over this country, further atmospheric disturbances are likely | 
‘soon to reach us from the westward, | ` 


„AN ‘example of the reticulated python ¢Python ret®ulagus), 
the largest snake that has been in the Zoological Society’s 
rept#e-house for many years, and, so far gs is known, the largé&t 
that has ever-been there, died in the Gardens on November 14 
last. It measured just over zo feet in length. This snake was 
obtajned in Malacca, and presented to the Society by Dr. 
Hampshire on August 29, 1876, and had, therefore, lived rather 
morg than twenty years in this countrys During this period it 
h&s beep, fed principall ly with ducks, of which it sometimes 
swallowed four or five at one meal. Its food was offered to it 
once a week, but it sometimes refused to eat for a month 
together. The specimen will be mounted for the Tring Museum.. 
The largest snake now remaining alive in the Zoological Society’s 
qllection is a female Indian python (Python molurus}, which 
measures about 18 feet in length. It was obtained by purchase 
in October 1889. 


*THE forthcoming annual @port to the U.S. Congress of the 
Secretary ob the Interior (Mr. Cornelius N. Bliss), contains much 
"interesting Information and many valuabée suggestions in renard 
to Alaska, for which territory a government is contemplated 
adapted to its%apid development. In the report of the Governor 
„of the territory, Mr. John G. Brady gives a summary of 
“events which have transpired there during the last thirty years. 
He attaches great importance to the introduction of the rein- 
deer by the Government as an important step in the solution 
of problems of food supply and transportation. A journey of 
fover 2000 miles, taken with reindeer last winter by the Super- 
intendent of the Government Reindeer Station and two Lapps, 
shows how well adapted this animal is to the necessities of the 
people there. It has this great advantage over dogs, that it 
can feed on the moss which grows everywhere, whereas food 
has to be transported for the dogs. The report states that, 
with care, grasses and other: staple crops can be cultivated. 
The whole coast of Alaska, including the islands clear to the 
eastern end of Kadiak Island, is covered with timber of great 
value. Statistics regarding pelagic sealing are given, and the 
branding of all female pups is commended. 


A WINTER weather record from the Klondike region is given 
by Mr. E. W. Nelson in the National Geographic Magasiné 
(November). The record was obtained in the autumn and 
winter of the years 1880-83, at a fur-trading station on the 
Upper Yukon, not far from Dawson City. It covers the 
period from the early autumn to the opening of navigation on 
the Upper Yukon in spring, and is of peculiar interest at 
present, as showing some of the meteorological conditions in 
the area which is now attracting world-wide attention. 
Yukon froze over on November 2, and was covered with a 
practically unbroken sheet of ite for more than six months. 
The temperature sank steadily from the end of October, and* 
in December the lowest temperature, — 67° Fahr., was noted. 
The lowest temperatures reached ig January, February, and 
March were ~41°, — 58°, and —43° respectively, In the last- 
named month the efigft of the returning spn’ became evident, 
the greatest range E being obtdined during that month. 
Not until the me of May, however, did the ice start on 
the rive i ae it was some weeks before the river was fee 
ehoygM from floating ice to permit navigation.® 
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“slightly by considerable exposure to these rays. 


s 
. Ty the ‘Engineer of Novenfber: 19 thêre is an article updntthe” 
meastrement of the velocity and pressure of tht wind, with 
illustrations of the various parts of Dines pressur® tubę ane- | 
mometer and of its records. Some years ago the Roya?” 
Meteorological Society appointed a committee to consider the 
subject of wind force, of which Mr, W. He Dines was a member ; 
he took great interest in the subject and carried ouè an 
| exhaustive series of experiments, the chief expense of which was 


‘borne by the Meteorological Council, who were fully aware of 
‘the importance of fhe subject. 


The experiments modified to 
a considerable extent the values of the results oktained by the 
principal anemometers then in use, viz. the Robinsog cup 
anemometer and the pressure-plate anemometer, and ultimately 
led to the invention by Mr. Dines of the instrument which bears 
his name. It consists of two independent parts, the head, with 
vane, which is exposed to the wind, and the recording apparatus, 


‘which may be put in any convenient, sheltered place, at a con- 


siderable distance away. These two parts are connected by 
means of flexible metal tubes, and the arrangement obviates the 
great difficulty experienced where a mechanical connection has to 
be maintained between them, as in the case of the two instru- 
ments above mentioned, which’ can never be placed far above a. 
building. The Dines’ instrument possesses many advantages 
over the cup and pressure-plate anemometers, and is much 
cheaper, while its records combine the characteristic features of 
both. 
and abroad, and will, no doubt, throw considerable light on 
questions about which ther e has hitherto been much uncertainty. 


THE last number of the Axzales de V Institut Pasteur contains. 
the report for the past year of the work carried out at the Station 
Pasteur de: Tiflis, No less than 242 persons of very diverse 
nationalities received the antirabic treatment ; 5 were Persians, 
4 Greeks, 32 Armenians, 5 Tartars, 10 Germans, 110 Russians, 
&c.' Bites from dogs were principally recorded ; but there were 
also 6 from horses, 2 from cats, and I from a donkey. The 
mortality, as estimated according to the Pasteur method, only 
amounted to 0°45 per cent. An extremely remarkable case is 
specially recorded, in which a: station-master was treated for 
hysteria, he having no recollection of ever having been bitten by 
any animal whatever. On being, however, repeatedly pressed, he 
recalled having been bitten, a year and seven months previously, 
by a dog in the,chest. The characteristic symptoms of rabies 
soon declared themselves ; ; the patient was not, however, 
treated for hydrophobia, and he died. Subsequent inoculattons 
proved that he had succumbed to undoubted rabies. So pro, 
longed’ a period of incubation for hydrophobia is, we believe, 
unknown. Experiments were conducted at the station to 
determine the action of Röntgen rays on the virulence of rabid , 
marrows, and it was found that the virulence was diminished * 
Researches 
were also carried out to ascertain how long rabid marrows can 
be preserved in glycerine and water without losing their virulence, 
and the period, Dr. Frantzius tells us, is a longer one than Roux, 
Nocard, and other investigators have thought. e 


The |e THE so-called canning industry has made such vast strides al? 


over the world, and notably in America, that it is not surprising 
that thi method of preserving foods should form the subject of 
Rquiry’ at the hands of theebacteriologist. When we learn that 
in Baltimore alone 1,250,000 bushels of oysters are annually 
canned, and that the United States is responsi€le {Sr 120,000,000 
cans of tomatoes, and of other article§, such as fish of various 
kinds, and ffuits, &c., in similarly large numbers, it is remark- 
able that Messrs. Prescott’s and Underwond’s paper, ‘‘ Micro- 
organisms and sterilising processes in thee canning industry,” 


published in the Technology Qrmrterly, should be the first con-=» 
These gentlemen have, 


tribution te so important æ subject. 


It is now inaction at many stations both in this country . 


» 


* surviving and spoiling the contents. 
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“specially studied the bacterial florasof canned clams and lobgters 
which Have broken down, or, in other words, been imperfectly 
preserved. kn every case where ‘ spoiling a had occurred, bacteria 
‘were resent in large numlfers, whilst in no°instance were any 
discovered in sound cans. Sometimes only a single variety, or 
a purg culture of a particular microbe, was found in unsound 
cans,, but usually the latter contained a mixture of several 
‘species. Nine different bacteria were selected and isolated for 
‘subsequent study, both as regards their macroscopic and micro- 
scopic appearances; two of these were cocci, the remainder 
bacilli forms, These bagteria were afterwards inoculated into 
the contents of sound cans, with the result that the latter in- 
varialfly decomposed, whilst experiments were also made to 
test the method of applying heat to canned articles which would 
most effectually destroy the chances of these micro-organisms 
An account of the 
numerous experiments carried out by the authors on this highly 
important commercial side of. the inquiry will be published 
later; meanwhile their investigations go to show that, given a 
proper control of the temperature, it is possible to preserve 
clams and lobsters with absolute certainty, and ina more perfect 
condition than has hitherto been possible. 


Tug Journal de Physique for November contains a specially 
good collection of abstracts of physical papers, in addition to 
an important paper by M. Gerrit Bakker, on the thermodynamic 
properties of liquids with simple molecules, and a note by M. 
J. Schurr, on electric resistance and self-induction. 


From Mr. F. W. Frankland, of New York, we have received 
several papers on the “‘ Theory of Discrete Manifolds,” dealing 
with the postulates of Euclidian geometry and their hypothetical 
coun'er-propositions, space-curvature, and the geometric axioms. 
Almost concurrently with these essays, Signor G. Veronese gives 
n the déti dei Lincei a disquisition on the postulate of con- 
tinuity, in which he arrives at certain conclusions contrary to the 
views of Schénflies, 


SoME ten years ago, Weber discovered that a heated body 
begins to emit visible radiations at a lower temperature than 
that at which it exhibits the well-known glow of red heat. 
‘This ‘‘ grey-glow,” as it has been termed, has been investigated 
from a physiological standpoint ,by Herr O. Lummer (Annalen 
der Physik und Chemie, 62), According to the author’s theory 
the observed appearances are due to the different susceptibilities 
of the rods and cones of the retina to light of varying intensity, 
the grey-glow being perceptible only to the rods, while the red- 
glow stimulates the cones. It is proposed to make observations 
of the lowest temperature at which luminosity occurs. Herr 
Lummer expresses the view that this temperature depends in 
"some degree on the area of retinal surface exposed to the 
radiations. 


From a series of investigations on the temperature-coeffi- 
cient of the potential of the calomel electrode (Proceedings of 
the American Academy of Arts and Sciences, xxxiii. No. 1), 
Mr Theodore William Richards draws the following conclu- 
‘sions : (a) The temperature-coefficient increases with the dilu- 
‘tion of the electrolyte ; (6) the kation ofthe electrode influences 
the result by affecting the degree of dissociation of the chl8ride in 
solution ; (e) Both of these effects may Se approximately copute® 
by a simple logarithmic formula based upon Nernst’s hypothesis ; 
{@) the accuracy ofthe results is, however, affected by at least 


- one important modifying énfluence, the ‘‘ catalytic ” decom posi- 


tion of mercurous chloride into mercuric chloride atd mercury ; 
(e) this side reaction is responsible for the slight inconstancy of 
the nigrmal calomel glectrode ; (/) the “‘decinormal electrode” 
is much more giniform in its behaviour than the normal, and 

ence for some purposes might be a more usefig means of 
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“measuring potential differences; (g) hydroghloric acid and 
ammonic chloride are anomalous in their behaviour. 


AMONG recent contribtttions fo systematic botany are ‘' Northa 
American Lemnaceze,” by Mr. R. C. H. Thompson, all four 
genera which comprise the order being represented ; 3 and 
“ Contributions: to the flora of Queensland,” by Mr. F. M. 
Bailey, in which two new species of Nepenthes are described 
and figured. . 


THE Botanical Gazette states that another botanical journal 
has èntered the field asa popular magazine in America. The 
æa Gray Bulletin hag ceased to be the organ of the Agassiz 
Association, and has enteyed upon a larger field, It? will in 
‘future be published monthly, at Washington, D.C. Lee 


THE last issue (Appendix i., 1898) of the Kew Bulleten of 
Miscellaneous Information consists of a list of seeds of hardy 
herbaceous plants, and of trees and shrubs (mostly ripened at 
Kew during 1897), available for exchange with coloniakyIndiah, 
and foreign botanic gardens, as well as with regular corre- 
spondents of Kew. 


Two useful publications recently received from the U.S.. 
Department of Agriculture (Division of Vegetable Physiology 
and Pathology) are ‘‘The Bermuda Lily Disease,” by Mr. 
A. F. Woods, attributed by the author toa variety of causes, 
chiefly negligent horticulture ; and ‘ Not€s on the Grasses and 
Forage Plants’ of Iowa, Nebrask& and Colorado,” by Prof 
L. H. Pammel, illustrated by a number of excellent woodcuts. 
Dr. E. F. Smith sendseus a reprint from the Centralblatt fiir” 
Bakiertologie, Parasitenkunde, und Infektionskrankhetten (in 
English), on Pseudomonas campestris, the cause Of a brown rot 
in cruciferous plants caused by a Schizomycete, hitherto known 
as Baci llus campestris. Having only a single long polar flagel- 
lum, the author regards it as belonging to Migula’s genus 
Pseudomonas. The life-history and effects of -the parasite: are 
described in detail. 


THE second edition of a series of ‘ Laboratory Tables be 
Qualitative Analysis,” drawn up by the demonstrators in chem- 
istry of the Owens College, Manchester, has been published by 
Mr. J. E. Cornish. The tablesgshow in a systematic way, how 
the student should proceed to examine a solid substance, to make 
a preliminary examination for acids, to examine acid mixtures, 
or make a preliminary examination of an organic substance. 
Following these instructions are tables for the various groups 
of metals. Each schedule or table occupies one shget (except 
the two first tables, which cover two sheets each). The tables 
are thus handy for use in chemical laboratories where simple 
analysis has to be carried on, though the demonstrators them- 
selves would often prefer to give the laboratary work a more 

eeducational value if they were at liberty to do so, or if time 
enough was allowed them. Where a course of qualitative 
analysis is a part of. the curriculum, and. the demonstrator has 
thirty or forty students to look after, the tables should be found 
useful, for they will save the student from worrying his instructor 
with unnecessary questions. 


THE additions to the Zoological Society’s Gardens during the 
past week include a Gommon Marmoset (Hafale jacchus) from 
South-east Brazil, presented By Mr. G. Willison; an African 
‘Brush-tailed Porcupine (Atherura africana) from West Africa, 
prgsented by Captain W. C. Woollett ; a Flat-backed Terrapin 
(Cyclemmys platynola) from Johore, Malay Peninsula, presented 
by Mr.S. S. Flower; a Leopard Tortoise (Testudo pardalis). 
from South Africa, presented by Miss Harold ; a Hawk’s- 
billed Turtle (Chelone imbricata) from Qe East Indies, twe 
Scorpion Mud Terrapins (Cztosterian scor, from Guiana, 
eleven Dumeril’s Grieved Tortoises ( Podocnemis ademeriliana) 


from South A@Merica, presented by “Dr. ‘J. Bach; a Se 
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Snake (Coronella austriaca) from Hampshire, presented by Mr? | regards immersion and emergion, and homogeneous as much ase 


. Penton; a Mozambique Monkey (Cercopithecus pygerythrus,, 
A from East Africa, a Red Deer (Cesvus elaphus), European, 
‘deposited ; two Bridled Wallabys (Oxychogale frenata) from 
Australia, an Electrice Eel (Gymnotus electricus) from South 


Ajperica, purchased. į 


e 
THE illustrations for Profs. Parker and Haswell’s forth- 
coming “‘ Text-book of Zoology.” have been‘drawn by Mr. M. P. 


“Parker, and not Mr. N. J. Parker, as announced last wgek. 
. ` s e 





e _ OUReASTRONOMICAls COLUMN. ° 


_, THe VARIABLE STAR o Ceti (MrRa).—For many years past 
the brightness of this star at maximum has not come up to 
expectation, neither has its time of maximum occurred when 
predicted, a fact which might be accounted for by an irregularity 
of some twenty-five days either one way or the other. This 
years however, as observed on November 28 by Mr. Shackleton, 
i? was sdready mighterghan y Ceti (3°38), and nearly as bright 
as a Ceti (2°44) {Oxford Uranometria}, so that its magnitude will 
be about 2'9. Another observation on November 29, made at 
the Solar Physics Observatory, South Kensington, by the same 
observer and Mr. Butler, gave its brightness equal to y Eridani 
(2'8) (U.A ) (3'0 H.P.), : 

© The predicted*and observed maxima for the last three years 
are as follows :— 


Predicted $ 
(Observatory Observed. Mag. =, 
. Companion), 5 
e 1895 ... December9 ... February 27 ... 38 
1896 è... November 3 February 1 3°55 
° 1897 °... Novemberg ... e (2'9)? 


From the observations of last year and the period of 332 days, 
it should be at its maximum about December 30, so that it may 
still be expected to increase in brightness, though its light curve 
is very irregular near maximum. : 


Tue Comine TOTAL SOLAR Eciipse.—Owing to the pre- 
sence of the plague in some parts of the country near the line of 
central totality, several parties intending to observe the total 
solar eclipse of January 22 next have had to make new arrange- 
“ments, «At present the following seems to represent the loca- 
tions of the several parties on the central line. The most western 
station, Viziadurg, will be occupied by Sir Norman Lockyer 
with his party, backed up by the officers and crew of one of Her 
Majesty’s ships. Karad, the next station to the east, lying on 
-the Southern Mahratta railway, will be the place of observation 
‘by Prof. Michie Smith with his party from the Madras Observa- 
story. Prof. Naegamvala with his followers will also probably 
adopt this region for work. Further to the east lies Talni, 
where Mr. Newall, Captain Hills, and a party from the 
British Astyonomical Association will be stationed. Where 
the central line ‘of totality cuts the road between Nagpur and 
Seoni, Dr. Copeland will take up his station, while ahout 150 
miles further along the track, at Sohagpur, the Astronomer 
Royal and Prof. Turner will be statiuned. Still further east- 
ward, at Buxar on the Ganges, will be located two parties—one 
consisting of a second section of the British Astronomical Asso- 
ciation, and the other the main party of the Great Indian 

* Trigonometrical Survey. It ‘Is also likely that the Japanese 
astronomers will bein this neighbourhood. At another station, 
still further along the line, it is stated that the Fathers of the St. 
Xavier’s College, Calcutta, will make observations. Profs. 
Campbell, Schaeberle, Todd, and not improbably M. 
Deslandres, will be present somewhere on the central line, 
but the actual positions they will take up are not yet definitely 
known. i 7 i 

SYSTEMATIC OBSERVATIONS OF OCCULTATIONS.—Herr H. 
Batterman has recently published (4s/r. Nach., 3457-8) the 
individual observations of a very complete set of occultatiogs 
of stars by the moon, numbering altogether 641. The instru- 
ment he employed was a Merz refractor of 6 inches aperture and 
8 feet focal length, and, was set up at the Berlin Observatory. 
The object of these servations was to determine the paral- 
lactic inequality of fne moon, and thence the parallax of the 
sun. For such aneundertaking it was necessary to make ob- 
Servations on as many days as possible, especially near the time 
of full meon ; the observations had, further, tqgbe regular 4s 
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‘sposfible over the lunar orbit. Herr Batterman was handicappad æ% 


very considerably by the local conditions of Berlin, and by being 
‘restricted as regagds his visible horizon ; but, nevérthelggs, he, 
was able to secure a considerable*number of observations in 
the two and a quarter years he devoted:to them. This com- 
munication contains simply the individual obervations, but be 


hopes at some future date to publish the fesults when the darge . 


work of computation has been completed. 


THE VARIABLES S CEPHEI AND T Ursa Majorts.—Mr. 
C. E. Peek, who is the owner of the Rousdon Observatory, Devon, 
has just publislædetwo very interesting series of observations 
relating to the light changes of the® variables $*Cephei and 
T Ursæ Majoris. AIl the observations were made with a Merz 
6"4-inch equatorial refractor, and each is the mean of fine visual 
comparisons with stars that are seen in the same field of view 
as the variable. The author does not, however, state. his actual 


method of observing, but we presume that this will be included e 


in the introduction (No. 1) which he proposes to issue subse- 
quently. In addition to the list of the individual observations, 
Mr. Peek has plotted the curves representing the light changes 
during this period of ten years (1887-1896 inclusive) over which 
the observations extend. These curves do not appear to have 
been smoothed, so that they represent the observed light fluc- 
tuations. In the case of T Ursæ Majoris, there is a very sug- 
gestive brightening about the time of minimum in nearly all the 
curves of this variable here drawn, and it would be interesting 
to know if other observers have recorded it. ' 


Some SYSTEMS OF METEORS, —Prof. Th. Bredikine con- 
tributes to the Buletin of the St. Petersburg Academy (5th 
series, vol. v. No. 5} an investigation with the object of deter- 
mining which member or members of our solar system have a 
disturbing action on those systems of meteors which the earth 
passes through in her revolution round the sun. The disturbing 
agents taken, into account are: the action of some major 
planet, that of the earth, which is somewhat of the second order, 
and last, but not least, that of the sun, whose power acts in two 
ways, namely, first by attraction, and secondly by creating great 
disturbances in the nucleus. In neatly all cases the sun’s effect 
is predominant, especially when the distance at perihelion 
passage is small, but sometimes a near approach to one of the 
major planets is very marked. Prof. Bredikine has previously 
shown that from an examination of comets’ tails the force of 
projection at the times of outbursts is sufficient to convert the 
orbits of several of the composing particles from parabolic to 
elliptic of short period. He assumes that all meteor streams 
contain particles originally belonging to comets which passed 
through the solar system, and lost matter. by disturbing actions 
of the members of this system. Employing as a starting-point 
the positions of some of the more prominent radiant points, as 
given in the catalogue published by Mr. Denning in the Monthly 
Notices (May 1890), he investigates the probable disturbing agent 
in each case. Most of the meteor streams dealt with have, 
according to this investigation, resulted from large disturbances 
at the nucleus caused by the sun itself; among these are the 
Leonids, Quadrantides, Geminides, Aquarides, &c. The 
Orionides owe their presence to the planet disturbing influence: 
of Jupiter, while the Lyrids are due to that of Saturn. 3 


COMET PERRINE (OCTOBER 16).--The ephemeris of comet 
Perrine, which we have recently given in this column, begins 
now to indicate variations from the observed place. Herr 
Möller (Astr. Nachr., No. 3459) has therefore determined new 
elements from the variation of proportionate distances, using 
the observations made on October 16, Mount Hamilton ; 
October 24, Hamburg; and November 1, Arcetri, Florence, 
The following are the new computed positions :— 


e 
e Ephemeris, 12h. Berlin MLT. | 
@397. @ ER Pec log ». log A. . Bre 
. Mm Ss. B A ba 
Dec. 2... I8 10 37.. +54 50°5 ... 0°1334 ... 0°0539 «.. O'7 
3.. 010 4... 5425°0 e 
4a 9 33.. 53546 œ 
See 9 4u 53254 
6... 8 38... 52572 %. 01325 ... D0704 .., 0'6 
Fica 8 14... 52300 f 
8... 752... 52 38 y TH os 
Qe 7 31.. 51385 `. - 
10.. g8 7 12... $51914'2 ... 071325 ... 0°0858 ... 06 5 
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' e labours, which were as solid as they' were brilliant. 
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° ° THE ANNIVERSARY MEETING OF 
A ag ROYAL SOCIETY. : i 


“TUESDAY last being St. Andrew’s Day, the anniversary 
*, + meeting of the RoyabSociety was held 4n their apartments 
‘at Burlington House. The auditors of the Treasurer’s accounts 
-having read theis report, and the Secretary having read the list 


e of fellows elected ard deceased since the last anniversary, the 


“President (Lord Lister) proceeded to deliver the anniversary 
address. - The medals were then presented. 

The Society next proceeded to elect the officers and council 
fox the ensuing year. The following is a list of those elected :— 
President : Lord Lister. Treasurer: Sir Joh Evans, K.C.B. 
Secretaries¢ Prof. Mi@hael Foster, Prof. Arthur William 
Riicker. Foreign Secretary: Sir Edward Frankland, K.C.B. 
Other Members of the Council: Prof. William Grylls Adams, 
Prof. Thomas Clifford Allbutt Sir Robert Stawell Ball, Rev. 
Thomas George , Bonney, Prof. John Cleland, Prof. Robert 
Bellamy Clifton, Prof. James Alfred Ewing, Mr. Alfred Bray 
‘Kempe, Dr. John Newport Langley, Dr. Joseph Larmor, Prof. 
Nevil Story Maskelyne, Prof. Raphael Meldola, Prof. Edward 
Bagnall Poulton, Dr. William James Russell, Dr. Dukinfield 
Henry Scott, Prof. Walter Frank Raphael Weldon, 

The following is the address of the President :— 


`- Since the last anniversary meeting fifteen Fellows and six 
Foreign Members have passed away. 
, The deceased Fellows ure— D e 
Edward Ballard, January 19, 1897, aged’ 76. 
Charles Tomlinson, February 15, 1897, aged 89. 
Samuel James Augustus Salter, March 1897, aged 72. 
James Joseph Sylvester, March 15, 1897, aged 83. 
Edward James Stone, May 9, 1897, aged 66. í 
Major-General Robert Mann Parsons, May 20, 1897, aged 68. 
Sir Aùgustus Wollaston Franks, May 21, 1897, aged 72. 
Sir John Charles Bucknill, July 19, 1897, aged 79. 
Right Hon. Anthony. John Mundella, July 21, 1897, aged 72. 
William Archer, August 14, 1897, aged 65. 
Lieutenant-General Sir William Francis 
August 17, 1897, aged 76. 
John Braxton Hicks, August 28, 1897, aged 74. 
Charles Smait Roy, Octoher 4, 1897, aged 43. 
James Heywood, October 17, 1897, aged 87. a 
Rev. Samuel Haughton, October 31, 1897, aged 76. 
The Foreign Members are— 
Emil Heinrich du Bois Reymond, December 26, 1896, 
aged 79. , : ` 
Carl Weierstrass, February 20, 1897, aged 82. 
Alfred Lonis Olivier Des Cloiseaux, May 8, 1897, aged 79. 
Julius von Sachs, May 29, 1897, aged 65. 8 
. Johannes Japetus Smith Steenstrup, June 20, 1897, aged 84, 
Rudolph P. H. Heidenhain, October 1897, aged 63. 
Of these some seem to demand special notice from this Chair. 


rummond Jervois, 


Th Sylvester, English mathematical science has lost one of 
dts best known and most gifted exponents. During his long 
and active career he wrote several hundreds of memoirs on the 
most refined and technical parts of pure mathematics. ` Itis not 
for me to attempt to enumerate even the most important’ of his 
To quote 
the words of one well qualified to judge, ‘ originality, imagina- 
tion, and enthusiasm were the ever present notes in the chords 
which he struck with a master’s hand ; and it may be safely 
predicted that he will always find an honoured place in the 
small roll which contains the names of the men who ‘have been 
pre-eminent in the science which he loved and to which he 
devoted his life.” i 

Our Fellow for more than fifty years, he received the highes 
recognition our Society can bestow, havirfg been awarded a 
‘Royal Medal in 1861, and the Copley Medal in 1880. „No less 
was he honqured by other countries, foreign scientific academies 
having showered their distinctions upon him. Thu# full $f 
ae as of years, he died at the advanced age of eighty- 
three. om ; 


In Sir Augustus Wollaston Franks we have [st one of the- 


most distinguished archzeologists of this or any other country. 
During a conection witn the British Museum extending over 
a period of forty-five years, he practically founded the Depart- 
ment of British anl Mediæval Antiquities and Ethnography, 
and its growth was in no small degree due to his private 


liberality. 
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In all that related to the subject of the antiquity of man, he 
was one of our first authorities ; and the Christy collection ‘ot 
which he was a trustee, and which ts now incorporated with, 
_ thé British Museum, assfimed its present great importance und&, 

hiš careful superintendence and through his generous aid. The 
medieval collections- which he bequeathed te the nation’testify 
alike to his taste and judgment and to his rare munificence. ,- 

The Rev. Dr. Iaughton was a man of great intellectual 
power and amazing versatility. He made original contribu- 
tions, based ofteri*upon very laborious researches, to’ physi¢s, 
chemistry, geology, biology, and medicine, while continuing te 
discharge from timesto time the functions of a minister of the 
gospel. If his many-sidedness prevented him from attaining 
ashigh eminence in any ose branch of science, it pre-emingntly 
fitted him for the pla he was to fill in the’government of a 
large educational institution. ` : . s 

After receiving his school education in his native town of 
. Carlow, he proceeded to Trinity-College, Dublin, wherg,*his 
brilliant studentship having procured him a Fellowship at an un- 
usually early age,‘ he threw himself with great zeal into the 
educational work of the University. As a “boy he had*been 
fond of geology, and as a young man hg so greatly distinguished 
himself in it that at the age of thirty he was appbinted to the 
Geological chair in Trinity College. -Hete he found himself 
unable to deal satisfactorily with fossil remains without a know- 
ledge of comparative anatomy, and for this an acquaintance with 
human anatomy seemed an essential preliminary. Thus he was 
drawn to Medicine, for which indeed’ he had'an early predile®. 
tion ; and entering comparatively late in life on medical study, 
he devoted himself to the entire curriculum with characteristic 
energy. © Soon after he had taken hi$ medical degree, an 
epidemic of cholera occurred in Dublin, and he showed te 
true spirit of a devotee of Medicine by placing hipnself at* the 
head of a band of medical students, to supply the Want of any. 
adequate ‘system of nursing. In this self-denying labour 
‘Haughton bore more than his full share, and its beneficial results 
left in hig mind an abiding sense of the value of ‘bedside work. 
He was thus ‘led to found medals for the encouragement of 
clinical study; and the last act of his life was, out of very 
scanty savings, to provide for making those rewards hore 
substantial. ey ' 

In the course of his studentship he had been deeply impressed 
with the abuses which then existed in the medical department’ of 
Trinity College, and on becoming connected‘ with the governing’ 
body, he entered on the task of reform with indomitable courage ; 
and it was mainly due to his exertions that the school was 
raised from a comparatively subordinate position to the leading 
place which it now holds. e . See et 

The high opinion entertained of him by his colleagues was 


‘| shown by the fact that he was for many years their representative 


on the General Medical Council. He was of a most genial and 
loyal nature, and-it is said of him that, while he made many 
friends, he never lost one. i $ 

Edward Ballard was one of the chief promoters of the sanitary 
science of the Victorian era. His researches into problems re- 
garding public health, which extended over forty years, were 
characterised by very remarkable far-sightedness and exactitude. 
To him we are indebted for most of our certain knowledge on’ 
the subject of effuvium nuisances in their relation to health, and 
for the indication of trustworthy means of mitigating the 
deleterious influences of noxious trades. He, too, was among 
the first to insist on the importante of strict study of the ætio- « 
logical relations of ‘‘sickness.”’ and ‘‘ mortality”; and by his 
labours in this connection he Jaid a foundation for that system 
of compulsory notification of infectious illness which is now 
„practically universal in this country. But Dr, Ballard’s com- 
pleted work in these and other directions by no means represents 
„the full measure of the value of ,his services to public health, 
By his industry in the acdumulation of facts bearing on*a 
number of unsolved problems, and his exposition of such facts 
in their several connections, he has not only indicated lines of 
fursher research, but has tended to lighten the labours of those 
who will come after him. He was a man of noble nature ; and 
the devotion of his great £bilities to the service of mankind was 
utterly devoid of self-seeking. 

James Heywood was a man of ise, scientific attain- 
ments, who deserves to be specially rema@mbered on account ef 
his great services in the cause of universjty reform. He was 
born in 1810 at Everton, Lancashire, and on leaving school at 
Bristol, entered Trinity College, Cambridge, where he was 
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enior Optime in 1833. Je could not, however, proceed to*| observations were characteriseg] by mathematical accuracy whjch - 


S 

att degree until ‘twenty-three years later, on. account of the 
religious tests which were only abolished in 1856 Ly the Cam- 

idge University Reform Act. Of th, as member for North 

ancashire, he was the chief promoter : for, already in 1854, he 
moved and carried, after several previous attempts, a clause by 
233 against 78, in favour of the abolition of religious tests for 
the’ Bachelor's degree in Arts, Laws.’ Medicine, and Music. 
There can be no doubt that this fundamental reform led the 
way to the introduction of experimental "science into our 


——*nl versities, 


He was one of the original trustees of @wens Colleg®, Man- 
chester, and took a keen interest in the establishment and 
development vf the scientific chairs ig that institution. ' He was 
electêd igto the Rbyal Society in 1839, afid was, at the time of 
his death, the Fellow of longest stating, 

On February 19 last, Karl Weierstrass, one of our Foreign 
Members, died in his eighty-second year. He was elected a 
Forefgn Member in 1881, and in 1895 the Copley Medal was 
awarded to him in recognition of the contributions he had made 
to pwre mathematics. Thé grounds on which the award was 
made were set out in the, President’s Address in that year; and 
So it 18 not necessary now to refer in detail to his researches, 
The results which he obtained and the rigorous precision of 
method which he adopted have made his influence remarkable A 
and it can fairly be claimed for him that he is not the least 
eminent on the roll of the great mathematicians of the century. 

eAlfred Des Cloizeaux was a veteran mineralogist of great 

eminence. His first paper was published fifty-four years ago, 
and was the beginning of a long series treating of the forms 
and optical character of crystals. After being Professor of 
Mineralogy for eighteen year#@at the Ecole Normale Supérieure, 
he was appointed to the charge of the minerals at the Musée 
d'Histoire Waturelle, in which office he remained until he 
reached the limit of age prescribed"by :the rules of the 
French Civil Service, His fame rests upon the thoroughness 
and accuracy 8f his systematic investigation of the crystals of 
minerals, more especially as regards their optical properties. 
The results are incorporated in his '‘ Manuel de Minéralogie,” 
a standard book of reference. Prof. Des Cloizeaux died in the 
eightieth year of his age. 


In Julius von Sachs botanical science has lost one of the most 


conspicuous figures of the latter half of the century. His wide- 
spread inguence was due in the main to two memorable books. 

In his ‘‘ Experimental-Physiologie” (1866) he at once put 
the subject on a new footing. Ue returned to the methods 
long ago pursued by Hales and Knight in this country, and, 
while giving a critical estimate gf the results achieved’ by his 
predecessors, everywhere turned the light of experimental 
investigation on the problems presented by the living plant. 
The success which he met-with was due to a broad grasp of 
general principles and a singular directness of aim at the object 
in view, associated with great experimental skill. In his 
mechanical ingenuity and aptitude for making simple yet 
effective appliances he somewhat resembled Faraday. 

His ‘‘ Lehrbuch ” (1868) produced a profound impression on 
the teaching of botany both in Europe and America. It ‘did 
for botany what Gegenbaur achieved for zoology, in presenting 
the morphological facts of the vegetable kingdom for the first 
time as a whole. As with the “ Experimental. Physiologie,” it 
was no mere compilation, but was at every point subjected to 
he test of original investigation. 

_ Sachs, moreover, presented the somewhat unusual com- 
bination in science of great gifts of original investigation accom- 
panied by no less great gifts of exposition. The insight of his 
attack on a problem was equalled by the masterly lucidity with 
which he expounded his results, i 

Emile du Bois-Reymond, who died in December of last year 
atethe age of seventy-eight, was a Foreign Member of the 
Royal Society since 1877. Althoðgh born in Berlin, he was of 
French-Swiss extraction, his father being a.native of Neuf- 


chatel, and his mother belonging to a.French Huguenot family, - 


He studied in the Universities of Berlin and Bonn, and too 
his Doctor’s degree in Medicine in Berlin. In 1840, at the 
age of twenty-two he became the assistant of Johannes Müller, 
whose successor he wa§ppointed, in the chair of Physiology in 
Berlin, in 1858. Heghas himself told us that it was Johannes 
“Miller who first turned his attention to the study of animal 
electricity, to which fhe labours of his life were chiefly devoted. 
His publications on the subject were very numerous, while his 
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stambed them as trustworthy. 
that his discoveries constitute the main fabric of our knowledge 
of animal electricity. . 


i toy 
Although his energies were chiefly? devoted to one branch of 


physiology, he was not unmindful of other departments of the 
science. Ever since 1859 his name has_beerassociated’ with 


And it is not too mucheto say, e” 


the editorship of the * Archiv fiir Anatothie und Physioldgie,”* è ° 


which he carried on in conjunction with Reichert, after® the 
death of Johannes Müller. He was a man of wide sympathies 
and high culture. His semi-popular discourses, scientific, 
literary, and historical, are models of well-selected language, 
clear exposition, “and deep erudition. „ His address ‘‘On the 
Limits‘of Natural Knowledge” has passed throug numerous 
editions, and has been translated into many languages. ẹ Du 
Bois-Reymond ranks with men like Bernard, Brücke, Helm- 
holtz, and Ludwig, as one of those by whom the science of 
modern physiology has been built up. . 

As regards the work of the Society during'the past year I. 
have little to add to the Council’s Report. 

On July 15 I had the honour of taking part in a deputation 
to the Queen at Windsor to present the address of congratula; 
-tion which Had received the sanction of the Society. On this 
memorable occasion I was accompanied by the other officers, 
including all the Vice-Presidents, and also by three former 
Presidents, whom we all revere, Sir Joseph Hooker, Sir George 
Stokes, and Lord Kelvin. Her Majesty received us in person, 
‘and made the following very gracious reply :— 

“I thank you for your loyal and dutiful Address. I am 
much gratified by the attachment which your ancient and learned 
Society expresses to my Throne and Person. 

“ I am fully sensible how far the labours and ingenuity of men 
of science, whom you worthily represent, have advanced the 
industrial and social prosperity of my people, and have tended 
alike to their good and refinement, and I confidently expect the 
same excellent fruit in years to come from the indefatigable and 
reverent investigation of nature for the promotion of which the 
Royal Society was founded.” 

In the early part of the year a deputation from the Royal 
Society, the British Association, and several others of the most 
important scientific and technical societies, waited upon the 
Prime Minister to urge upon him the importance of establishing in 
this country a National Physical Laboratory in which the testing 
and verification of instruments and the construction and improve- 
ment of standards of various kinds should be undertaken in a 
regular and systematic way. There-was nothing new in principle 
in this proposal. Work of the kind referred to has for many 
years been carried out at Kew under the auspices of the Royal 
Society. It has been as successful as the limited means 
at the disposal of the Kew Observatory Committee would 
allow; and all that is needed is sufficient State aid to enable 
work of the same kind to be done on a larger and more useful 
scale. 

It is satisfactory to be able to state that the efforts of fhe 
deputation were not in vain. : 
Rayleigh is chairman, has been appointed by the Treasury to 
investigate and report upon the desirability of the scheme. 
Evidence is being taken, and we may fairly hope that the 
Government will finally consent to promote an undertaking 
evhich could not fail to advance the interests both of pure’ 

. Science and of scientific industry. 

In January last I was requested by the Council to approach 
the India Office in order to call their attention to Yersin’s 
treatment of bubonic plague, which was causing such grave 
anxiety in the Bombay Presidency. I gladly undertook this 
service, as I had been greatly impressed with an account which 
ipat distinguished man, himself an independent discoverer of 
the plague bacillus,*had given of a trial he had made of his 
remedy ig China. The cdses were, indeed, not very numerous, 
but the success recorded was most striking, and was in every 

edef&il so"exactly proportioned to the shortness of the duration of 
the disease at the time when the treatment was begun that it 
was difficull to conceive it to be a matter of accgdental concomit- 
ance. A similar correspondence of results with theory, taken 
along with complete trustworthiness of the source of information, 
had made me “arly feel and express aonfidence in the analogous 
serum treatment of diphtheria, which has since proved of such 
signal benefit:to the community. ey A A 

I was received at the India Office with the utmost cordiality, 

and I am not violating confidegce when I say that my repre- 
‘ e 
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*sengations tended to streagthen thg Home Government in their 


“æ disposition to afford encouragement to M. Yersin to labo% it 


the stricken district. ; 

` eThg vagife rumours which reached us some time ago regard- 
ing his work in Bombay wêre not of an encouraging character. 
But I was glad to see from a paper read lately by M. Metchnikoff 
at-the Internatienal ‘Medical Congress in Moscow, that the 


e “treatment had been by no means a complete failure, and that 


the Snaller degree of success than that obtained in China was 
sufficiently explained by the fact that the serum in the present state 
of knowledge takes a very long time to prepare, and Yersin had 
begn obliged to employ what he knew was not as potent as that 
which he used in China, | We may therefor fairly hope that in 
due time, if'tħe pestilence should last so long, the original full 
meagire of success will be again obtained. 

The communications made to the Society during the year have 
been of a high order of excellence. In illustration of this I must 
conteht myself with referring to two examples taken from the 

` domains of physics and biology respectively. The remarkable 
series of ten papers by Profs. Dewar and Fleming, describing 
their continued researches on the electric and magnetic proper- 
ties of matter at low temperatures, have brought before us new 
facts of fundamental importance. Such, for instance, is ‘their 
discovery that at very low temperatures the electrical resistance 
of bismuth is remarkably increased by transverse magnetisation ; 
so much so that the observations seem to indicate that at the 
absolute zero pure bismuth would be a perfect conductor. if not 


in a magnetfc field, but a perfect non-conductor if transversely ` 


magnetised. 
. The illustration wh'ch I will take from the domain of biology 


is. the recent communication of Mr. Gardiner on the Histology . 
of the Cell-Wall. Before 1883, when his former paper on this’ 


subject was published:in our Proceedings, other observers had 
seen and described threads passing through the walls of certain 
vegetable ceils, and ‘supposed to connect the protoplasm of one 
cell with that of adjacent ones. But the observation had only 
_ been made in certain exceptional cases, and, morgover, they 
. were not of such a’ character as in Mr. Gardiner’s opinion to 
afford conclusive evidence that the threads really consisted of 


: „protoplasin. Since the date referred to he has laboured at this 


most important subject with remarkable ingenuity- and perse- 
verance ; and by new methods of preparation varied to overcome 
the special difficulties presented by the various forms of tissue, he 
has succeeded in demonstrating, throughout the long series 
of cases which he has already examined, the presence of 
threads of undoubtedly protoplasmic nature, often of exquisite 
delicacy, passing in large numbers through the walls of adjacent 
cells, not only where they are thinned by the presence of pits, 
but elsewhere also, And to use his own words, ‘‘.there can be 
little doubt that such connecting threads occur universally in the 
cells of all the. tissues of all plants. From this arises the 
fundamental conception that the plant body must be regarded 
as a. connected whole.” And the transmission of impulses and 
__of nutrient material from one part of the vegetable organism to 
another, quité unintelligible as long as the protoplasm: of each 
cell was believed to be shut off from that of its neighbours by a 
wall of cellulose, receives a ready explanation. 
The attendance at our meetings during the past session has 
e been very satisfactory. There can be no doubt that the great 
improvement which has taken place of late years in this 
respect has been in no small measure due to the alteration 
of the time of meeting to the afternoon, which is more con- 
venient to the large majority of the Fellows than the evening. 
I-thus freély admit that the change has been very advantageous, 
although I was opposed.to it when it was made, as I was 
aj%prehensive that it would. interfere with participation of 
members of my own profession in the work of the Society; 


for I should greatly regret anything like a severance of Medicine: 


from, the Royal Society, believing a I do that theyare very 
helpful to each other, medical practice affording the suggestion 
and stimulus of much scientific investigation, while it is Siten fhe 
ultimate test of the validity of the conclusions arrived at. 

-At the risk of geeming to dwell too much upon matters con- 
nected with the healing art, I ami tempted to refr to one recent 
instance of its intimate connection with science. In the Society’s 
Proceedings for 1893 (vol. lav. p. 187) appeared a paper by Dr. 
Monkton Copeman, relating important researches on Variola 

. and Vaccinia, and.referring to a discovery which he had an- 

nounced two „years previously at the International Hygienic 

“Congress, in London (Trans. of Internat. Congress of Hygiene, 
e a 
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%891), that an admixture of glycerine in certain proportions with 
vaccine lymph derived from the calf had the effect of causing, in? 
no long time, the disappearance of wRat he termed the ‘‘ad-_ 
ventitious microbes” invariably present in that material at thay 
outset, without diminishing the efficacy of the lymph for the 
purpose of vaccination. It had been known before that glyterine 
might be added to the lymph without destroying its waccipal’ 
property, but that it wofld thus cause the disappearance of con- 
comitant microbes was quile new. In the scant intervals of 
leisure permitted By his duties as inspector under the Local 
Government Board, Dr. Copeman has continued to prosecute ms 
his rese@rches. He was ascertained, among other things, that if 


, tubercle bacilli are intentionally mixed in considerable quantity 


with the lymph, they soondose their life‘under the’ influenge ‘of 
the glycerine, thus refMoving thé last ration&l objection that’ 


_could be urged against vactination. For while the use of calf 
‘lymph excludes the possibility of conveying humah disease in 
‘general by. the process, the cow, like man, is liable to tuber- 
-culosis. It is true that tubercle is very rare in‘the young animal, 


and that the practice of killing the calf after it has furnished the 
vaccine and subjecting the body to competent inspection before 
the lymph is set ‘aside for use, wouldgreduce the risk of cof- 


. munication of the disease almost to zero. But it ig “satistactory . 


to learn that Dr. Copeman’s process makes such a. thing 
absolutely impossible.” It further turns out that the use> of 
the glycerine, so far from impairing the efficacy of the lymph 
for vaccination, considerably enhances it; so that. it becomes 
susceptible of large dilution, one calf thus firnishing materi® 
for a much greater number of vaccinations than was formerly 
thought possible. And further the glycerinised lymph being 
stored in sterile glass tubes, the chafice of contaminating 


„the vaccination scratches with etraneous impurisies, somè- 
_What difficult to prevent in vaccinating directly from * the 
„calf, is entirely avgided. Lastly, it has been foundethat the in-, 


flammatory disturbance at the seat of vaccination in the human 
arm, with concomitant febrile disturbance, is greatly lessened by 
the use of the pure essential ingredient. is 

Comparatively little advantage has yet been taken of the 
system in this country. But it has been otherwise abroad ; and 
the English Commission on Vaccination having made favourable 
reference to the subject, the President of the Local Government 
Board „recently -requested their .Médical Officer, Sir Richard 
T. Thorne, to make.a tour of inspection of the continental practice. 
In this he was .accompanied by Dr. Copeman, andewe lear 
from the. report which; they have issued that they found our 
countryman’s precepts very extensively acted on in the various 
countries-which they visited. In Germany, especially, they are 
carried out with the thoroughnegs characteristic of. that nation, 
so much so that while arm to arm vaccination has been entirely 
discarded, the use of .glycerine-stored lymph has almost entirely 
superseded the practice of vaccinating from calf to arm. 

It has given me pleasure to learn that Mr. Chaplin is 
likely soon to propose legislation for the purpose of giving 
the full benefits of this valuable. process to ‘the country of its- 
discoverer. ` y 

It afforded great though melancholy satisfaction to -the 
Treasurer.and myself to be present last Christmas at the final 
‘obsequies of the man: to whose labours is due the possibility of 
carrying on such investigations:as those just referred to. M. 


‘Pasteur was buried in his own ‘‘ Institut” with a splendour 


befitting the memory of so great and good a man, `’ 

I have also been glad to bethe means, as President of thee 
Society, of aiding our French brethren in erecting a monument 
to him to whom the world in general owes so much. Having 
received last year.a letter from the Perpetual Secretary of the 
French Academy inviting my. help in raising a fund to supple- 
ment that which was being subscribed in France, I called a 
meeting held here, on March 26 of. last year, at which it was 
decided to form a committee, in order to collect contributionseto 
the International Pasteur Memorial. I wrote in the first 
instance to such of our Fellows as are members of the Academy, 
requesting them to allow their names to be on-1he committee," 
did received in almost every instance a cordial assent. Our 
Treasurer having consenttd to act as treasurer to the fund, -and. 
Prof. Percy Frankland undertaking the somewhat onerous! 
duties of secretary, a sum has been faked, amounting in all 
to 8772. os. 3d., from which 17/7. 7s. ed. was deducted fpr 
expenses, leaving a balance of 859/. 13s. 1d.’ . 

. I know that our French friends were much gratified by this 
result ; and I learn from a letter written to the Treasurer by 
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M. Bertrand, acknowledging-a final cheque? that-the monument 
s in Paris promises to be worthy of its object. ' . 
: It is noteworthy that rather more than half the entire'sum con- 
* tributed has come from India, chiefy from the medical officers, 
=? through Surgeon-General*Cleghorn. It seems probable: that 
their great Iybgrality was prompted by a sense of gratitude for 
„the good work done on Pasteur’s lines in that great dependency, 
‘such as Haffkine’s preventive inoculations "dgginst cholera, and 
the efforts beirig’ made to cope with the plague in Bombay. 
I have the sad ‘pleasure, if I mayso“@xpréss myself, of an- 
——; nouncing that” my old friéhd; that’ distinguished’ medical officer 
P and very gallant soldier, Sir William Mackinnon; latg Director- 
+ General of the Medical Department of the Arniy, has, ‘by will 
and codicils dated 1896'and 1897,‘aftér niaking “certain sp¢cific 
Idgacies, inchi@ing one of 2000/. tote University of Glasgow, 
bequeathed. the whole residue of. his property’ to the Royal 
* Society, subject to certain life annuities.» The ‘proceeds of. the 
fund are to be applied by the Royal Society for the foundation 
_of such prizes and scholarships forthe special purpose of fur- 
thering Natural‘and Physical Science, including Geology and 
Astronomy, and for furthering original research and investiga- 
*tion in, Pathology, as the Society may-think best and most con- 
ductve' to. the promdlion of those sciencés and of original dis- 
_ coveries therein ; such prizes and scholarships to be called after 
` the name of the testator. 


: CorLEY MEDAL. 
le Profs A lbrecht von Kölliker, For. Mem. R.S. 


” The'Copley Medal is given to one'who well deserves the highest 
honour that it isin te power of the Royal Society to confer. “For 
‘nearly sixty years past Albrecht von Kölliker has made contribu- 
*tions of the highest valu to histology, embryology, and com- 
parative gnatomy. Though his labours have embraced so wide 

+ a field, tlfey have.always been of a high order of excellence, and 
have often been of far-reaching significance. * P 

His early histological discoveries weré invaluable for the 
systematic development of the cell theory. Of these I must, on 
the present occasion, content myself with referring to two: his 
demonstration of the continuity between the nerve fibres and 
nerve cells of Vertebrata in 1845, followed by his memoir on nerve 
cells in 1849 ; and hisisolation in 1848 of the cellular elements of 

.smooth muscular tissue, together with his essay on the dis- 
“tribution of smooth muscle in the vertebrate body, and his 
final demonstration of the existence of muscular tissue in the 
walls of the blood-vessels, where its presence, although pre- 
viously asserted by Henle and Sharpey, was at the time denied 
by Arnold and many others. 

These are examples of the leistological results achieved by von 
Kölliker during the first ten years of his scientific activity. They 
are of fundamental importance, and thr y have been followed bya 
long series of other valuable histological discoveries. The whole 
series show not only his power as an investigator, but the wide 
range of his knowledge, and the eagerness with which he has appre- 
‘ciated ang applied whatever was newin the work of others, This 
last quality is well shọWn in his various essays on the structure of 
the nervous system, from his early acceptance of Remak’s state- 
ments concerning non-medullated nerves, to his work of the last 
few years. 

Prof. von Kélliker’s influence upon histological science is due 
‘not only to his fame as an investigator, but in part also to hés 

` skill as a teacher-and as a writer. Every successive edition of 
his text-book has been an important addition to the literature of. 
the subject. Se : 

Among ‘his embryological papers, that dealing with the de- 
velopment of Cephalopods, dating from 1844, is still a standard 
work, and figures copied from it are to be found in most modern 
text-books. His memoir on the development of Amphibia 
(1846) contains important statements on the behaviour of the 

nucleus dwing segmentation, and on tHe formation of cartilage 
and blood-vessels. The papers on the development of the 
skull (1849 -50), and the subsequent work on the part played By 
the notochord and its sheath in the formation of the vengbral 
‘column, must be mentioned as of fundamental importance. lis 
many later researches on thammafian embryology, which are 
summarised in the yarious editions of his text-book of vertebrate 
‘embryology, need nef now be mentioned in detail. 

€ Although it is as a histologist that von Kölliker is pre- 
eminently distingnished, his zoological papers are numerous and 

` important. Among his labours in this direction were his early 
demonstration of the unicellular nature of the, Gregarinidag his 


“< NO. 1466, VOL. 57] > ° 
* \ 


dtscription of the Dicyemigzs, his memoirs on the structuge®and 
development of the Hydroids and Medusæ, and his later WAL ge 
nificent works on the Alcyonaria.’ : ` 

Many of von Kölliker’s papers have appeared inthe Letsabrift 
fiir. Wissenschaftlithe Zoologie, foitaded by him and von Siebeld 


in 1848, of which he is still one of the chief editors. It iss e 


pleasing to know that, at the advanced age ef eighty, He js still 
able to prosecute with unflagging zeal Mis work as an invéstigatdin 
and as.a,teacher. One of the reasons of his absence to-day is 
his reluctance to leave his lectures. moa, ` 


; Royat MEDAL. 7 , 
a Prof, "Andrew Russell &orsyth, F. R pS. 


One of the Royal Medals is awarded to Prof. Andrew Russell 
Forsyth on account of his contributions to the progress “bf pure 
mathematics. 4 . $ ‘4 

He is known principally for his excellent treatises en many 

‘subjects of mathematical analysis. - These works are not meres 
compilations ; they contain original work, and exhibit great 
creativeness of thought. © acs 

The treatise on differential equations was immediately success- 
ful,,and-established firmly his reputation’as a teacher. This 
was followed by a scholarly work on Pfaff’s problem and, later, 
by the treatise on the Theory of Functions, the first in English 
on the subject, arid noteworthy for the manner in which the 
parallel theories of Cauchy, Riemann, and Weierstrass are 
marshalled.. The appearance of this work is responsible for the 
newly awakened interest in this country concerning the great 
works on this’ subject of - Weierstrass, Jordan, Klein, Lie, 
Poincaré, and Mittag-Leffler. ` g 

Prof. Forsyth is, in addition, a prolific anthor on other 
subjects covering a wide range of pure mathematics. 


RovaL MEDAL. : 
Lieut.-General Sir Richard Strachey, F.R.S. 
The other Royal Medal is conferred on Lieut.. General 
Sir Richard Strachey for his investigations in physical and 


butanical geography, geology and meteorology. Two of 
the most recent of these are recorded in his report, 


published in 1888, on the barometrical disturbances. . 


and‘ sounds ‘produced by the eruption of Krakatoa, and 
in his paper in the Phil Trans. of 1893, entitled 
“ Harmonic Analysis of Hourly Observations of the Temperature 
and ‘Pressure at British Observatories.” These, while important 
in themselves, were but the last of a long series of valuable 
memoirs. Jie was the first to treat scientifically.of. the physical 
and; botanical geography, geology, and“ meteorology of the 
Western Himalaya and Tibet. His numerous papers on these 
subjects,- dating from the year 1847, are published in the 
SFournals of the Bengal Asiatic, Geological, and Royal Geo: 
graphical Societies, in thé Royal Society’s Proceedings, and in 
the Reports of the British Association. a) 

Sir R. Strachey’s scientifically annotated and very complete 
botanical collections made in Kumaof,- during his physital 
survey of that province (in company with Mr. Winterbottom), 
and!in Tibet, at all elevations from 2000 to 18,509 feet, are 
unique in value and interest, as being the first from which coukl 
be determined the successive zones of vegetatfon according to 
altitude in the mountains of any part of Asia. 

Sir R. Strachey is justly regarded as the founder of scientific 
meteorology in India, whether by virtue of his early personal 
labours in that branch of science, or for the zeal and energy with 
which, during his long career as a member, first of the Govern- 
ment of India in that country, subsequently of the Coungil of 
the‘ Secretary of State, he promoted the establishment of 
meteorological. observatories and stations all over our Eastern 
dominions. Nor were his exertions in this respect confined to 
meteerology, for there are few scientific institutions or publica- 
tiongnow supported by the Indian Government*which are not 
largely indebted for theitexistence or organisation to his efforts. 


. Davy MEDAL., ® 
i Dr. John Hall Gladstone, F.R.S. 


The Davy Medal is awarded t@ Dr. John Hall Gladstone on 
the ground of the great extent and value of his chemical 
and: physical researches, extending over a period of forty- 
nine years. His first papes was printed im 1847, and hjs 
last in the Proceedings of the Royal Society for 1896. During 
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this time' he has published -seventy-six papers, recording the, 

results of his own researches, and ‘forty-eight relating to in- 

vestigations made in Conjunction-with other workers. 

* These papers cover.a.wide range’of subjects. In chemistry 
he showed, in 1847, that urea is formed by the breaking, up of 
some of the gals of fulminic acid: . He demonstrated the com- 

‘position of the so-called iodide’ of pitrogen. His memoir on 
the relations of the: atomic weights of the el@ments suggested 
analogies with the homologous seriés of, organic compounds. 

«An important monograph on chemical affinity occupies forty- 

P five pages of. the Phzlosophical Transactions -of 1855; in it 

„the behaviour ‘of salts in: solution if discussed With much 
acuteness. p o 002 K 
eAmongst Dy Gladstone’s othe very numerous contribuffons 
to chemical science, may be mentiqned the study of the influence 

« of carbonic ‘anhydride ‘on ‘the ‘germination of! plants, his re- 
searchés ón the chemistry of storage batteries, on the molecular 
weight of ‘caoutchouc and ‘gums, and on the ziné-copper couple 
and its application to the-production of organd-zinc compounds 
and ‘the hydrides of the qrganic radicals. --Dr. Gladstone’s new 
antl simple’ method of producing organo-zinc compounds con- 
ferred a most- valuabke boon upon organic chemistry, and, led 
to the ver} extensive use of these bodies in organic research, 
and consequently to many important discoveries in that domain 
of.chemistry. < ‘ a : 

Amongst Dr.-.Gladstone’s numerous researches in‘ physical 
chemistry, may be mentioned the following :—‘‘ On the Spectra 
produced by Sclutions of. Coloured Salts in Hollow Prisms” ; 

“On the Use of the Prism ‘in Qualitative Analysis” (1857). 

He shows that when, coloured acid and base combine, a solution 

of.the salt so formed’.only allows those rays to pass which are 

*not absorbed. by either cohstituent Separately. He taught us 
tHe optica} detection. of. didymium in the’ same year; and ‘also 
studied: tht: influence ‘of heat on the golour of:saline solutions, 
showing that whilst in some cases the intensity only of the 
colour was gltered, in others the tint was completely changed. 
In 1860 he published a useful paper on the use of the polari- 
scope in chemical investigation. ot his other papers on physical 
subjects, the following may be mentioned :—‘‘ On the Connec- 
tion between the Optical Behaviour, Specific Gravity, and 
Chemical Composition of Ethereal Oils”; ‘On the Refraction 

, Equivalents of some Elements”; ‘On the Refraction and 

Dispersion Equivalents of Chlorine, Bromine, and Iodine” ; 

“ On the. Refraction Equivalénts of Carbon, Hydrogen, Oxygen, 

and Nitrogen”; “ On'the Specific Refraction and Dispersion 

in Isomeric Bodies ” ; and (with Dt. Perkin) ‘‘On the Relation 
between Molecular Magnetic Rotation and the Refraction and 

Dispersion of Nitrogenous Compounds,” : 

“One of Dr. Gladstone’s most important investigations was ‘the 
determination of .the refractive equivalents of many of the 
metals, ‘The object.was not, however, only to determine these 
equivalents, but ‘also to answer the question whether any of 
the elements ‘possessed more. than- Gne refractive equivalent. 
As the refractive indices of ‘the metals could: not, on account 
of their opacity, be: directly determined, he operated upon 
solutions .of. their salts, first proving, in-cases where both 
solid and solution were available, that the refraction was the 
same in’ ‘the solid’ and. in its solution, whether the solvent 
was aqueous or alcoholic,’ and whether concentrated or 
dilute. As the refraction equivalents of all sodium -compounds* 
were between 3 and ’3°9 less than the corresponding potassium 
compounds, it was proved that the electro-negative constituent 
of the salt had the same optical effect no- matter with what 
metal it.was combined . By-taking the -refractive equivalent of 
potassium as 8, and dividing it by the atomic weight (39) of 
potassium, lie obtained for:the Specific refractive’ power of that 
element the number 07205; and by a similar series of deter- 
minations ‘the specific reiractive power of ‘sodium, lithium, 
magnesium, barium,strontium,, ‘calcium’, zinc, nickel, cobalt, 


lead, and mercury were ascertained. 
+ . . ` . 


A $ . ,. 
BucHANAN MEDAL. ba 
e 


Sir John Simon; F.R.S. 


ë ; 
The Buchanan Medal is presented to Str John Simon, who 
May fairly be termed the founder of modern sanitary science. 
When, in consequence of the appalling facts relating to the 
condition of the incligent classes in ‘London, which were brought 
to light by the Sanitary Commission of 1843, pewers were con- 
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fegred by the Legislature @n the Cérporation ‘for the imfiove- . 


ment of-so much of the, metropolis’ as. is under their contro” 
John’Simon was appointed Medical Officer of Health of the 
city. In this oapacity he brought into. existence a s$stemof 


sanitary administration which has served as the’ model on which , e 


similar systems have béen organised, not ony in Great Britain, 
but throughout the civilised world, ‘e> o > -s TE 
When, in 1858, the powers of the. General, Board of eHealth 
were. transferred to the ‘Privy Council, the knowledge and -ex- 
perience gained by Mr. Simon during his seven years of office 
in the city'were ‘made available for the country at large by his 


appointment ag Medical Adviser of the Government. He held >, 


this office for fifteen years, during which he not gnly energetically 
and effectually promoted measures’ of sanitary improvement both 
in town and country, but.initiated a system. of ‘scientifi@ inves- 


tigations to be conducted year by year at the’ public expense, ` 


and itis deeply to be regretted that his plans were yot fully 
carried out. y., ; : CSAJ 
The funds for this medal were supplied by Sir John Simon’s 
late distinguished pupil, Dr. Buchanan; and it is fitting that the 
first award should be to the master. es 


[We are glad to be able to reproduce the portraits of ‘the 
Royal, Davy, and Buchanan. medallists. The portrait of the 
Copley Medallist, Prof. ‘Albert von Kôlliker,' will be given on a 
subsequent occasion .in connection with an account of his’ life 
and work.] . ; Aai as 
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Report of the Council, 


Many of the subjects referred to by the President in’ his 
Address dt the last anniversary have continued to engage, the 
attention of-the President,and Council during the past year. - ` 

Among the most important duties discharged by the Council 
is that connected with the consideration of papers communicated 
to the Society, with a view to ultimate publication in the Phzlo- 
sophical Transactions or Proceedings. In this duty they have 
received the most valuable assistance from the Sectional 
Committees, which were appointed under the Standing Orders 
mentioned in the 'last Presidential Address, and which now. 
present a record of their first complete year of working. -'.. 

In all” 116 papers were recéived’ between ‘the ‘close of the 
Session, 1896, and the, corresponding period in 1897., Of these, 
37 were submitted for publication in the Philosophical Trans- 
actions, and 70 in the Proceedings; and 23 and 75 have: been 
ordered for publication in the two catégorics respectively., 

During the past year 22 papers have been published in the 
Mathematics and Physics section, and’ 10 in the Biological 
section of the Phélosophical Transactions, The two sections 
togethér contain in all 1312 pages of letterpress and 22 plates. 
Nineteen numbers of ‘the Proceedings have been issuéd, con- 
taining 991 pages and 9 plates. a eee 

A meeting for discussion’ in accordance’ with the regul&tions 
contained in the Standing Orders adopted,last year was held jjn 
March of the current year, The discussion was based on a 
paper contributed by Sir Norman Lockyer ‘Oh the Chemistry 
of the Hottest Stars”; this, together with some of the principal 
contributions to, the discussion, has been printed in the Pro- 
ceedings. ; ae ec 

In pursuance of the resolution of the International Conference 
on a Catalogue of Scientific Literature, the Council at the 
beginning of the Session, upon receiving the report of the 
British delegates to the Conference, and in accordance with the 
26th resolution of the Conference, viz. :— i B 

(26) “ That the: Royal ‘Society be requested tò forh a 

` Committee to study all-questions relating to the Catalogue 

referred to.it, by thg Conference, or remaining undecided’ at 

thg close of the'present sittings of the Conference, and to 

e aot thereon to the. Governments concerned? , at 8 

appointed a Committee with full executive powers. “This Com- 

mittee has‘since Been engaged in developing ascheme for the 

preparation of the projected complete Catflogue of Scientific 
Literature. eee aaa ms ‘ 

The Committee has held a number of meetings, has devoted 
much time to the discussion of the difficult questions which arise 
in devising methods for carrying out so large a scheme as that 
contemplated by the Conference, and has “appointed a number 
of special Sub Committees for rawing up schenfes of classifica» 
tion for thesseveral branches f science. 
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* Ih eview of the resolutions ọf “the Conference, it appeared | 


wlesirableete establish a (provisional): British Catalogue Coh- 
mittee, which might be' consulted by the Committee of the 
Royal Society on questions relating to the coẸection and pré- 


paration of the material supplied by the scientific literature of - 


e . Great Britain and Ireland, and might ultimately develop into 
e Ap aione] Bure@ forthe United Kingdom contemplated by 
. e Conference. ' 


P 


An “appeal was, therefore, made by the Royal Society’s 
Committee to the chief Societies representative of the sciences 
to be included in the Catalogue, and to certain important 
libraties, requesting the appointment of representatives. 

Excepting in two cases,’ig which the nomin&tions are delayed, 
all the societies*and libraries applied to nominated representa- 
tives ag requested. s 

At the first meeting of the British Committee thus constituted, 


representatives of nearly all the sciences included in the invita- , 
tion attended, and expressed the willingness of the bodies they ` 
° represented -to co-operate in the work of the International’ 


Catalogue, though in some cases it was stated that they would 
not be able to contribute towards the expenses. 

The further action to be taken by the various societies towards 
carrying -out the work indicated above, will bë considered by 
committees specially appointed by them for the purpose, and 
will form the subject of reports to be made to the ‘British 
Committee. : 


With the object of keeping the delegates to the International , 


Conference informed as to the work of the Committee, and of 
eliciting from them suggestions and criticisms upon the matters 


still under discussion, an ad interim statement of the progress so 
far made in its deliberations has been sent confidentially to all 


*the delegates. 

Progress continues to be made with the ‘‘ Catalogue of 
Scientific Papers” and with the classified Index thereto. 

As regards the supplementary portion of the Catalogue, 
the transcription of the copy is now approaching completion, 


` cand the Council hope that the first instalment of copy may be 


ready for the printer early in the new year. During the year 
‘ending on October 31, about 130 serials have been indexed for 
the purposes of the Catalogue, representing approximately 
774 volumes, and involving the transcription of about 41,000 
titles. : 

Of the classified Index to the Catalogue, about 275,000 slips 
have now been prepared, of which about 100,000 have been 
‘translated. An experimental classification of these slips is being 
made, in the course of which about 53,000 have already been 


_ classified under the eleven divisions sanctioned by the Catalogue , 


Committee. During the past year about 65,000 slips have been 
‘prepared, of which about 13,000 have been revised, or translated, 
as occasion required. i 


Under the regulations for the administration of the Govern- 


ment, Grant Fund, the Council have, upon the recommendation ; 
of the Government Grant Committee, made grants amounting - 


to 31152, in addition to a grant of 1500/, made to the Joint 
Permanent Eclipse Committee out of the Reserve Fund towards 
the expenses of observing the approaching solar eclipse. 

‘Early in the year, the Council appointed a Committee, called 


*the Government Grant Review Committee, to report upon the . 


_ manner in which the grants made from the Government Grant 
have been expended, and on the scientific results thereby at- 

: tained. The Committee has met, but has not yet reported to 
‘the Council. The question of the reappointment of the Com- 
mittee to make an annual report on the subject referred to them 
is under consideration. ' : 


The Report upon the results of the expedition sent out last’ 


year, under the direction of a Committee of the Royal Society, 
to investigate the structure of a Coral Reef by boring, was pre- 
sented to the Society in a paper which was printed in tge £ro- 
ceedings of Weebruary 18, 1897 (vol. Ix. p. 502). In that geport, 
the Chairman of the Committee expressed the opinion that 
a more successful attempt would probably be made from 
Australia, and the Council therefore heard wjth satisfaction 
early in’ March that the agithorities at Sydney would probably be 
willing to renew the attempt at ‘boring with some assistance 
in money an@ influence frem the Royal Society” Later, the 
Council was informed that a-second expedition had been 
déspatched from Sydney with the assistance of the Royal 
Geographical Society of Austrajasia on the agreement that the 
core, when recovered, should be sgnt to the Royal Society, and 
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| Council ‘by Mr. A. Beit for this purpose. 











ae : 
tHat all scientific details of the results of the expedition should 
be reserved for the Royal Society to publish. On the recom- 


€ 


mendation, of the Coral Reef Committee’ the balance remaining , 


in hand from last year’s èxpedition was voted in aid of the "+, 


Australian expedition. ee te 
Early in the present month, the Secretaries® received a pre- 
liminary report from Prof, David, in which he informed: ther: 
that on Septenvber 6 the boring had attained a depth of 
557 feet, and in the lower part had pierced more than one mass 
of coral limestone, orfe--about 20 feet thick—ending at. 5 50 feet.se 


they have also been informed that the boring was-continued after ‘Sj 


the ajov®@named dat® and was still proceeding in - 
similar material to that above, ata depth of 643 feet. 
'Fhe Joint Permanent A oth Committee hasorganised expe- 


generally, 


ditions for the observatich of the Total Solar Eclipse in January 
next; and, at the request of the Committee, applications have. 
been made to the War Office for leave of absence for Capt. Hills, 
R.E., in order that he may take part in the observation of ‘ttre 
Eclipse; to the India Office, for facilities for the landing 
of instruments free of duty ; to the Admiralty, for the convey- 
ance of one of the observing parties to and from their observfn: 
station in one of H.M.’s ships; and to the Colonial Office, for 
facilities for the transhipment of that party from å passenger 
steamer to the ship of war at Colombo.. 

All these requests have been acceded to by the authorities. 

The Committee appointed last year at the. request of Her 
Majesty’s Secretary of State for the Colonies, to investigate the 
subject of the Tsetse Fly Disease in South Africa has, in the? 
course of the year, through Drs. Kanthack and Durham, and 
Mr. Blandford, conducted a careful investigation into the disease 
so far as it can be studied in this country, in subjects inoculated 
from a dog sent over from South Afrita by Surgeon-Major Bruce® 
The Committee have, at the same time, been in compunication 
with Surgeon-Major Bryce, keeping him informed 6f the pro- . 
gress of the inquiry here, and offering him suggestions for further 
Investigation in South Africa. The experimental investigations, 
under Dr. Kanthack, are being pursued at Cambridge, with the 
aid of a grant of 200/., generously placed at the disposal of the 
A letter, however, 
has recently been received from the Colonial Office, stating that 
Surgeon-Major Bruce’s investigations have, for the present, been 
suspended, and he himself has been directed to return to militar 
duty. The investigations have, ,so far, not resulted in the indi- 
cation-of any practical preventive treatment of the disease, but ° 
the life-history of the haematozoon, discovered by Surgeon-Major 
Bruce and shown by him to be the essential cause of the disease, 
has been carefully studied, and still presents problems of great 
interest, e. 

Acting upon the recommendations iof the Scientific Relief 
Committee, the Council has during the year granted 545/ to 
assist scientific men or their relatives in distress, Early in 
the year the Council found it expedient to codify the practice 
and original regulations, which had been modified from time to 
time since the formation of the Scientific Relief Fund, in a 
series of regulations for the guidance of the Committee in the 
administration of the fund. The revised regulations will be 
printed in the new edition of the “ Year- Book.” 

In January the.Council received a letter from the Royal 
Society of Canada urging them to move the Government to 
give their adhesion to a scheme for the unification of time at 
sea by the assimilation of the astronomical and civil day, with 


Almanac for 1901. The Council appointed an influential com- 
mittee to consider the question, and received from them the 
following report :— . 
opinion amongst astronomers and sailors as to the advisability 
of the adoption of civil reckoning for astronomical purposes, 
and as it is impossiBle to carry out such a change in the 
Nautical Almanac for the year 1901, they do not recommend 


*that the Royal Society should at present take any steps in 


support of the suggested change of reckoning.” 

Acting upon this -advice, the Council have for the present 
refrained from taking anf steps in support of the suggested 
change of reckoning. * 

The biennial elecfion to the Joule stuthitship was, under the 
terms of the-Trust, placed by the Council last year in the hands 
of the Académie des Sciences, Paris, which has conferred, the 


award on M. Jules Perrin, Doctor of Sciences, of the Ecole 
Normale, 


a view to the nécessary alteratio being made in the Nautical * 


< The Committee report that as there is a great diversity of ` 
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* Early in the year, the attention of the Council was called to 


_, the system of teaching®natural science in schools, and a Con- 
zeference on the subject was arranged Between the President and 
Council and the Fellows appointed by the Society as members 
of the governiagœ bodies of the public schools. At this Con-i 
ference an interesting discussion on the subject took place, and: 
a general expression of opinion as to the desirability of attaching’ 
increased importance to the teaching of science as a necessary, 
glement of education was recorded ; but th® Council has not at 
ras decided upon taking any further steps in the matter. | 
. About a year ago the President andeCouncil wef ipvited 


by the Council of the British Association to co-operate in, 


approaching Her Majesty’s Goverament with a view to ¢he 
establishment 


Suggestion of the President and Council, a Joint Committee 


was formed to discuss the question, and to take action in further-. 


ance of the desired object. This Committee waited upon Lord 


Salfsbury, and laid before him the arguments in favour of the. 


scheme. As a result a Committee has been appointed,. with 
Lomi Rayleigh as Chairman, to consider the desirability of 
éstablishing such a labpratory, and is now sitting. This Com- 
mittee recently invited the Royal Society to appoint one or two 
Fellows to give evidence before the Committee on the subject 
under reference, and the President and Council have accord- 
ingly invited Lord Kelvin and Prof. Oliver Lodge to undertake 
this duty, which they have accepted. 
© In May last thè Council received a request from Sir Benjamin 
Stone to nominate representatives upon the preliminary Com- 
mittee for carrying out a scheme for a National Collection of 
Photographic Record’, and Prof. Lapworth and Prof. Meldola 
were accordingly appointed ¢o serve on the Committee. 
®ccasion arose during the past year for the exercise of the 
. functions assigned in 1885 to a Committge designated the Indian 
Observatories Committee, which, however, has been held to be 
not a Committee of the Royal Society. The Astronomer Royal 
having calle@ the attention of the President and Council to the 
anomalous position of this Committee, it was decided to appoint 
a new Committee of the Royal Society, to be named the 
Observatories Committee, to advise the Council on any questions 
similar to those formerly referred to the Indian Observatories 
Committee. y 
“Reports have been received from the Kew Observatory 
e Committee (published in the Proceedings), the Water Research 
Committee, and the Meteorological Council. 
. The Library continues. to grow, especially in the section of 
scientific serials, and, although two book-cases have been added 
in the saloon, the question of ghelf accommodation must soon 
become a matter for, serious consideration. During the past year 
10 new serial publications have been added to the 440 which the 
Society already received at regular intervals by exchange or 
purchase. Of these 450 serial publications, about 


46 are issued in monthly parts 


144, ji weekly 5 
to 6,4, . 5, fortnightly ,, 
10 y ii quarterly ,, 


and the remainder at irregular intervals, 
Besides these, 53 complete books have been added to the 
library by presentation or purchase. Among these may be 
+ specially mentioned the first v6lume of the collected papers of 
the late Prof. J. Couch Adams, two further volumes of the 
collected papers of Prof. Cayley, Sir Joseph Hooker's ‘Journal 
of Sir Joseph Banks,” Capt. Lyons’s ‘‘ Report on the Islands 
and Temples of Philæ,” the Procés-Verbaux of the ‘f Conference 
Internationale des Etoiles Fondamentales de 1896,” and the 
completion of Helmholtz’s ‘‘ Physiologische Optik.” 


° 
THE ANNIVERSARY DINNER. 


In the evening the Fellows and their friends dined togethgr 
at the Whitehall Rooms, Hôtel Métropdle. The dinner was 
the most numerously attended of aM that have been held in 
connection with the apniversary meetings of the Society. After 
the usual loyal toasts h4d’been proposed by the, President, SirJohn 
Eyans proposed the toast of ‘Her Majesty’s Ministers and 
the Members of the Legislature,” coupling with it the name of 
the Duke of Devonshire, the Lord President of the Council. 
In respopgling, the Duke of Devonshire is reporteg by the 7¢vas 
to*have spoken as follows :— : 


ie 
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f a National Physic?! Laboratory. At the’ 


Ns this is the first occasion on which I have bad’tle honéure ° 


and pleasure of being present at one of these gatherings, I am 


not acquainted with the subjects tg which the speecheseon this. 


occasion are expected to be addressed. But, before accepting 


the invitation of your President to respond to this toast, T took * ®- 


the precaution of‘entering into a little negotftion with Tni 
which I succeeded in sheaining the poesia that, whatever 
happened, I -should not be called upon or expected to make a 
speech upon scientific subjects; and I think the President will 
bear me out in the statement which I make, that, therefore, I 
may be dispensgd from any attempt to follow Sir John Evans, 
who has so kindly proposed this goast, into any scientific 
analogies which he may have been able to di8cover between 
the evolution of the human body and the governmenteof the ` 
country. In making this confession of incapacity to address 
you upon scientific subjects, I feel that I am only acknowledg- 


ing the existence in my-own person of a defect which appearsto 


be almost inherent in those who have devoted themselves to the; | 
pursuit of politics. I doubt very much whether since the time 
of Bacon there has ever, with one exception which I will refer 
to in a moment, been a Minister of the Crown who has been 
capable of saying anything upon these subjects to an assembly 
composed of the leading men of science of the day, such as 
those whom I have the honour of addressing, in words which 
would be worth their attention. The solitary exception which - 
I can call to my mind is in the person of the present Prime 
Minister; who, if he had not devoted his powers so vigorously 
to political and public affairs, would, without doubt, have been 
an eminent man of science, and who, even now, amidst all his , 
numerous and important avocations, has been able to keep up a 
not inconsiderable knowledge of the progress and discoveries 
of many branches of scientific pursuits. Gentlemen, I believe 
that the divorce which apparently has always existed between 
the pursuits of politics and science in our country has not been 
so complete in the case of other nations. We are all of us 
acquainted with the names of men in many foreign countries 
who have been eminent in science, and at the same time have, 
to say the least of it, been conspicuous in politics. Whether 
that fusion of political and scientific pursuits has always been a 
success, I do not think is.a subject upon which I am called on to 
enter at the present moment. But, at all events, with regard to 
our own case, I think it appears to be certain that the calls 
which the pursuit of politics makes upon the time and strength of 
any man who desires to attain success in that career are 
so severe as to leave but little residue for the equally increasing 
calls upon the strength and time of those who aspire to dis- 
tinguish themselves in scientific pursuits, But, while I do not 
look forward to any immediate closer connection between the 
pursuits of politics and science, I am not by any means sure that 
in some time not very far distant some greater knowledge and 
acquaintance with at least the results of scientific investigation 
and inquiry and research may not come to be a necessary part of 
the equipment of some portion at least even of our Government: 
The recent discoveries of science and their practical results have 
had so profound an influence on the social condition of all the 
peoples of the world, uncivilised as well as civilised ; they have 
had, and are having, so great an influence upon the industrial 
progress, and therefore upon the growth or decline of nations, * 
that it is almost impossible that some knowledge at least of thè 
results, if not of the methods, of scientific discovery should 
-become almost as indispensable a part of the training of states- 
men as the knowledge of the instincts, the passions, and the 
interests of the people to which their studies have hitherto 
been almost entirely, or at any rate mainly, directed. The 
question. whether with advantage the State can môre 
directly interest itself in the direction or assistance of 
scientific inquiry is gne which I have no doubt has 
been fgequently discussed amongst you and upon which; 
probably, there would be considerable difference of »pinion even 
afhong“‘those who are assensbled here. That isa question whicli 
I have no intention of entering upon, but there is a-less ambitious 
object—the okject of making some of the enaiif principles of. 
scienée and a knowledge of the results gt least of the discoveries 
of science more accessible to the main body of the people— 
which has occupied our attention inerecent years. è It is also an 
object which has occupied a greater share of the attention of 
other nations, and one which, in my opinion, will require and: 
demand greater attention on ouw part in the future. I hope andy, 
trust that at no distant time Her Majesty’s Government may be: 
able to mak® proposals and submit measures to you bearing ine 
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-efor the city, but for Lond8n itself; and for the whole country 
' some reorganisation of its secondary education, which is the 
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some degree upon the subjects to which I have réferred. Athong 
these I may mention such ‘subjects as that of the creation of a 
teachjng University for the City of London., I should not say 


progress towards higher 


° jadispensable f@undation of an 
i scientific study. I myself entertain a strong conviction that these 


. opinion, richly deserve. 


_the industrial and commercial enterprises of this Empire. 


are Subjects of far greater importance than a great many which 
excite much more general and widespread interest. But strong 
as my own conviction, or the convictions of my colleagues, 
upon these subjects may be, Iam not here to hold out to you 


-any sanguine hope that ye shall be able tb induce Parliament - 


to-devote to hem the attention which these subjects, in my 
Certainly we shall notbe able to induce 
Parliament to give them the attention which they demand and 
require unless we can create in the country a widespread public 
opinién of their importance and their necessity. I think that 
many of those I have the honour of addressing, who stand at 
the head of the scientific professions, may be able in these 
matters to render great assistance to the Government by guidance, 
counsel, or advice, and, by helping us, thus assist to create 
throughout the country a public opinion of the importance of 
these matters. I think you can assist us in bringing home fo 
the minds of many who have hitherto given, perhaps, an in- 
complete consideration to these questions the fact that that 
country cannot prosper which neglects the prosecution of either 
the higher or the subordinate branches of scientific research, or 
which is indifferent to the scientific training of those who are 
destined'in the near or even the more distant future to conduct 
I will 
not trespass further upon your time except to thank you in the 
name of my colleagues for the very cordial manner in which this 
toast has been proposed for your acceptance by Sir John Evans 
and for the manner in which you have received it. 

The American Ambassador ini rising to propose the health of the 
Royal Society, said :—I can only follow at a great distance the 
example set by his Grace the Duke of Devonshire, and apologise 
at the beginning for my lack of qualification to address such an 
assembly as this. I regret that I have not even that smattering 
of scientific knowledge which would enable me to put on an 
appearance even of saying anything instructive or amusing, The 
only reason why I do not stand entirely mute is that Iam 
unwilling by silence to seem indifferent to the great compliment 
which has been paid me in assigning to me this honourable duty. 
It is in associations of men like this, in institutions like the Royal 
Society, and similar bodies in America, of course of more recent 
date and of narrower resources, that there exists one of the 
strongest bonds of union that unite the two great branches of our 
race. They are held: together by a common love and pursuit 
of universal truth, by ‘devotion to the highest interest of 
mankind, by a kindred passion for light and progress. 
In your pursuits there is everything that unites and nothing that 
divides. The results of’ science are all gain and no loss., The 
ériumphs of war are lsought by the tears and anguish of both sides. 
The success of diplomacy and trade are often attended by the 
discomfiture of one party. But the whole worldis brightened and 
made more livable by the achievements of a Faraday, a Morse, 
or a Fulton. «The genius of a Lister or a Morton lessens in- , 
calculably the whole vast sum of human suffering, and every 
invention or discovery on either side’ of the sea—the product of 
the patient, self-denying labour of any of the scholars of our 
race, whethersit be Lord Kelvin or Edison, Bessemer or Graham 
Bell, Huxley, Tyndall, or Marsh—is at once thrown into the 
common stock of the world’s intellectual riches, profiting every 
orf and injuring. none. It is for this reason that I— 
although I have no claim to sit among’ scholars or’ men, 
of science—am glad to be allowed to come here and pay 
my humble tribute of profound respec€ to those emingnt men 
who, under éhe auspices of this venerable institution, are doing 
so much to hasten the glad day when all misconcepti8ns affd , 
misunderstandings, born of ignorance and prejudice, shall fade 
away in the light@f dawning truth and widening knowledge ; 
when, to use the language of your great poet, who was himself 
through life a patient and devoted student of science, “ Universal 
Peace ” shall e . s ’ 
Lie like a shaft of light across the land, ‘ 


A And like a lane of beams athwart the sea. 


have the konour to propese the health of the Royal 


I 
Society, and to couple with the tqast the name, honoured and | 


æ 


erevered in every country upon earth where high gerfius, devoted 
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to the loftiest purposes, is valued and appreciated—the name of 
Lord Lister. i e 


The President responded, and afterwards proposed the toast, 


| of ** The medallists,” to which Prof. Forsyth replied. The 


dinner terminated with the toast of ‘‘ The guests,” propoged by 
Lord Kelvin, and responded to by Prof. Lewis Campbell. ;- 
: . ` RE EN a 
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eA USEFUL INSECT PRODUCTS. x 
THE fommercial value of the insects from which çochineal, lac, 


A 


~ and Japanese white wax are obtained were briefly referred 
ta, by Dr. L. O. Howard, én the course of a short paper gna 
useful American scale §nsect, read at the last meetings of the 
Association of Economic ‘Entomologists. It was pointed out 
that for many years the cochineal or cactus scale insect, now 
called Coccus cacti, was used as the’basis of an important red 
dye, until practically superseded by the introduction of aniline 
dyes. In the same way the European Porphyrophora was used 
in the production of a purple dye. Aside from the dye ins@cts 
we have the lac insects, of which a siggle species, 7ocgaradia 
lacca, produces practically all of the shell-lac, stitk lac, and 
button lac of commerce. This species’ is Asiatic in its distri- 
bution; but in the south-west States, upon the very abundant 
creosote bush, a lac insect occurs in an enormous quantity, the 
commiercial possibilities of which have not been. developed. 
This is the congeneric species, Zuchardia latree (Comstock)? 
This insect has been known to science only since 1881, but 
was long prior to that time known to the Indians, who for 
many'years have been in the habit of eGllecting the scale in- 
sects and, forming them into more or less elastic balls, which. 
their runners were in the habit of kicking before them as they 
journeyed from one pojnt to another. There are other species. 
of the same genus inhabiting North America. The third sub- 
stance of commercial importance derived from ggale insects is 
a pure whjte wax, which is secreted by the Chinese.and Japanese 
Ericerus pé-la and by the Indian Ceroplastes ceriferus. Om 
account of its expense, and on account of more or less available 
substitutes, this wax has not become of great commercial im- 
portance in Europe, but is much used in the Eastern countries, 
both in the making of wax-candles and in medicine, The 
Chinese wax is said to have ten times the illuminating power 
of other waxes, It is’ a beautiful wax, resembling beeswax in’ 
its chemical composition more nearly than the vegetable waxes, 
and is clear white in colour. » Dr. Howard calls attention to 
the fact that in the far south-west of the United States there 
is a wax insect (Cerococcus gegrcus) which apparently needs 
careful investigation from. the commercial point of view. 
Threé species of oak are recorded by Prof. Comstock as offer- 
ing food for this insect, viz. Quercus oblongifolia, Q. undulata 
variety wrightii, and Q. agrifolta. Dr. Howard recently re- 
„ceived specimens of the insect from Mesa Grande, California, 
They were not sent in position on the twigs, but had been: 
removed from the twigs, and compressed together by hand! 
into a more or less pliable lump, somewhat resembling a lump ` 
of india-rubher,. but not possessing the’ same elasticity. The 
substance, it is remarked, makes an admirable chewing gum, 
as it takes and retains flavours better than other gums. Part 
of it has been proved by'chemical analysis to be a true wax, 
and part resembles rubber in its physical properties. The 
product is not only interesting from a chemical standpoint, 
but it may prove to be also of economic value, as the supply 
is well-nigh inexhaustible. By directing attention to these 
products of potential: importance, Dr. Howard demonstrates 
the commercial uses of entomology. i 





THE RAINFALL OF SOUTH AFRICA. 


id A SHORT time ago the Meteorological Commission of Cape 
e _ Town placed in the hands of Dr. Alexander Buchan the 
rainfall statistics obtained at 278 stations in Cape Colony during 
the ten years 1885-1894? in order that he might analyse and 
discuss them. Dr. Buchan has now com@leted his task, and the 
results are given inga publication just refefved from the Meteoro- 
logical Commission, The report contains sixteen maps printed 
in different shades of blue to exhibit the rainfall in South Africa 
(from lat. 25° to 35° S.) for every month. of the year, the maxi- 
nêm annual yainfall, the minimum rainfall, the mean annual. 
rainfall, and the range of mean annual rainfall, AH the infi 


« mation which the statistics are,.capable of affording has thus. 
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been extracted from hem, and is shown graphically upon this 
series of maps. . ; 

In a brief introduction to the tables and maps, Dr. Bechan 
refeys to a fgw, points of interest to meteorologists and physio- 
\gtaphers. It appears from this, and the map of mean annual rain- 
fall, that the annual distribution over South Affica, to the north 
of the latitude of Clanwilliam, steadily increases from west to 
east, the amount on the Atlantic coast falling short of five inches 


a year, whereas on the east coast, for some distance to the north 


and south of Durban, it exceeds forty inchgs. From Phgadelphia, 
+a little to the north of Cape Town, all ‘along the south and 
south-eastern coast (with the exception of a small portion {fom 
‘Cape Agulhas te Mossel Bay), and foresome distance inland, the 
annual rainfall exceeds twenty inches. These southern slopes 


a “appear to be, longitude for longitude, the best watered portions 


of South Africa. 
Dr. Buchan studied the statistics with reference to the sunspot 
period; and with reference to the subject reports as follows ;— 


s 

$ Sunspot *Period of the Rainfall. 

“ In:order to see what connection may be between the sunspot 
period and the rainfall of Cape Town, the annual amounts are 
‘thus arranged :— 

“Table showingthe difference of each year’s rainfall from fifty- 
four years’ average of 25°82 inches.? 
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+ amount,from year to year. 
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~.“ The individual years’ rainfall shows. sudden transitions in 
Thus 1877 and 1878 show respec- 
tivély 9°75 inches, and 15°21 inches of excess above the average ; 
whereas the two following years, 1879 and 1880, show 7'07 
inches and 8°11 inches of deficiency. These two pairs of con- 
secutive years are, further, the greatest departures above and 
below, the average annual rainfall of the whole fifty-four years. 
“The means of the eleven-year period have been ‘ bloxamed ’ 


II+1+2 14243 andsoon. The 


thus, Ist year= » 2nd year = 
smoothed curve thus obtained is a remarkable one. The rainfall 
is above the average in the filth, sixth, seventh, and eighth years 
of the sunspot period, but under the average in the other years. 
The curve further shows two maxima and two minima, The 
smaller maximum occurs on the'first year, thence the rainfall 
diminishes to the smaller of the two minima on the third year ; 
then gradually rises to the principal maximum, 2'78 inches above 
the average, on the sixth year; and thereafter steadily falls toe 
the principal minimum, 1°69 inch below the average, on the 
tenth year. There is thus £ difference of 4'47 inches between 
the annual rainfall of the wettest and driest years of the sunspot 
period: The steadiness of the increase and decrease of the rain- 
fall during the period is the most remarkable feature of the curve. 
It must, however, be noted that the extreme irregularity of the 
annual amounts from year to year cannot be said to hold out a 
hope that the cycle can be turned to practical account in fore- 
wasting dry and wet years.” s 








UNIVERSITY AND EDUCATIONAL », 
INTELLIGENCE. 


Oxrorp.—Mr. F. Harrison (New Coll.) has been appointed 
Examiner in Mecharl&s and Physics, Mr. W, W. Fisher (C.C.C.) 
in Chemistry, and Mr. C. H. Barks (Camb‘) in Botany, for the 
preliminary examination in the Final Honours School of 
Natural Science, 


1 The Leavy type indicates an excess or plus amount, and the light, a de- 
ficiency or minus quantity as: compared with the mean, ® 
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f . 
Convocation has direct®d that 6002, a year be'paid to the, 
Visitors of the University Observatory for its ue for the next 
five years, beginning January 1, 1898. mS 


. 
The following grants have bêen made to the Botanical 


Department: (1) for the Herbarium, Library, and Museum. e 
such a sum as will, with the Fielding Funde make uf J . 
s 


year; (2) 650/, a year for the Botanfc Garden. 
extend over the. years 1898-1900. ; 

_The Professor of Chinese, James Legge, died on Monday at 
his residence in Oxford. 

Mr. J. O. Griffiths, of Llandovery College, has been elected to 
a Mathematic@l Scholarship, and Mr. O. T. Falk, of Rugby, 
to an Exhibition at Balliol College. Mr. Eə W. Shobridge, 
Bradford Grammar School, has been awarded -a, Mathematical 
Scholarship at Queen’s College, and Mr, F. R. Sandbach to one 
at Corpus Christi College. At Hertford College, Mr. H. A. 
Brown, of Plymouth College, has obtained a Mathematical 


The gra 
= 


Scholarship, and Mr. R. Cambridge an Exhibition. > 


Mr. G. Priestley, of Eton College, has been elected to a 
Natural Science Scholarship, and Mr. S. Douglas, of Wygges- 
ton School, Leicester, to an Exhibition at Christ Church. 





THE Russian Government has granted 400,000 roubles for the 
construction of a chemical laboratory at the Polytechnic Institute 
at Riga. 


A COURSE of ten Thomson Lectures on Magnetism will be 
given at the Free Church College, Aberdeen, by Prof. J. A. 
Ewing, F.R.S., irom December 9-22. | 


Dr. F. STANLEY KIPPING, F.R.S., Lecturer and Assistant 
in the Chemical Research Laboratory of the Central Technical 
College, has been appointed to the Professorship of Chemistry 
in University College, Nottingham. 


PRESIDENT SETH Low, at the request of the trustees of 
Columbia University, has withdrawn his resignation, which was 
presented before the election in order to leave him unembarrassed 
in the canvass ; he will, therefore, continue to preside. 


We learn from Science that the Technical Institute in Munich 
has been given by the Government 175,000 marks for enlarging 
the electro-technical laboratory, 140,000 marks for the erection 
of a laboratory for the agricultural station, and 170,000 marks 
for enlarging other buildings. : 


Tue Root Hall of Science and the Benedict Hall of 
Languages of Hamilton College were dedicated a few days ago. 
The former, which cost 31,000 dollars, was the gift of Mr. Elihu 
Root, and the latter, which cost 30,000 dollars, of Mr.. H. H. 
Benedict, both of New York City. 


Tue Council of the College of Preceptors have arranged a 
number of lectures to be delivered between January 4 and 
January 14, and visits to Educational Institutions, for teachers 
(especially Secondary Teachers), who wil be in London at that 
period. Among the subjects of the courses‘of lectures are the 
‘principles of class teaching, by Mr, J. J. Findlay; and the 
teaching of science, by Dr. C. W. Kimmins. This course will 
have special reference. to the Headmasters’ Association’s® 
syllabus of physics and chemistry. An address on eyesight in 
relation to school life, will be given by Dr. W. S. Colman; and 
one on circulating school museums, by Mr. E. Howarth. There 
will also be an exhibition of geographical lantern slides, 
specially prepared for the Geographical Association, by Mr. B. 
B. Dickinson. 


e 


e 
AT the annual meeting of the Scottish Association for the pro- e 


motion of Technicàl and Secondary Education, held in Edin- 
burgh on Saturday, th® President, Lord Reay, delivered an 
address on the necessity of paying more attention ig this country 
t® orfiinising and systemgtising technical education. In the 
course of his remarks he said that though the Victorian era had 
been rich in men of the highest scientific emigenca, other nations 
not possessing*men of equal eminence had enriched themselves 
by the teaching of the men who filled $uch glorious pages in our 
history. In*chemistry, in physics,,in electricity, in geology, in 
astronomy, the most illustrious names of Scotsmen and English- 
men could be mentioned, but when it came,to the adaptatipn of 
their teaching in the school, in, the workshop, on large landed 
estates, they had to go to Germany, to the United States, ta» 
Switzerlandg and to Belgium.” Our system of education ought to, 





. i ++ n E ae : ee: 
Sbe worked on better lines, No spasmodic efforts here and there ' 


.to form science classes, but technical schools which led to 


` technic&l colleges, on a carefully graded system, were needed. 


The Education Department would have to determine clearly the 
lines of demarcatign of the various forms of education which it 

f upport. In the United States, Germany, France, and 
Switzerland, public money was ungrudgingly given to technical 
schools, and there was no reason why in this country there should 
be so much hesitation. The cause of the success and progress 
„of continental industry was due to the keen sense of competition | 
and to the widespread conviction that all pgodyction must be 
‘placed on a seigntific baise Science there was not considered as 
‘a luxury, butas a powerful agent of economic production. The 
soonef we realised that our very existence as an industrial nation 
was threatened ‘the better. i 


.* THE opinions expressed by Prof. Priestley Smith in a 


* pamphiet on the ‘ Aims and Methods of -Education” (Cornish 


‘Brothers, Manchester), just received, are accepted by the 
majority of people who have given thought to educational 
systems. The ordinary middle-class parent is .content to 
„know nothing about the efficiency of the instructors in the 
‘schools to’ which he. sends his children. Happily, the times 
are 1ot without -signs of the growth of a healthy interest 
in the subject of raticnal education, and we welcome every 
publication which will encourage its development.’ All of 
-us are of much the same opinion as ‘regard§ the futility of 
learning by rote, and.the truly educational value of a kinder- 
garten system of education for.the young. A kindergarten 
may. be described as a place where children learn by natural , 
instead of unnitural methods, and conséquently acquire’ more : 
_realknowledge than by any other system. But not every school 
that is called a kindergarten justifies the title, for in many 
of these schools, as in many private schools for the middle- 
“class, qualification to teach is often a secondary-matter compared 
with local influence. The elementary school teacher must show 
himself qualified to’ teach before he can be recognised by the 
Education Department, but we have not yet reached the stage 
of educational progress when the master of a private school 
' must produce similar credentials.. When-these anomalies are 
destroyed we-may perhaps hope for the establishment of a 
‘ratidnal system of education, for we shall then. have the men to 
put it into effect. Prof. Smith says many hard but true things 
with regard to the classical veneer which effectually covers up 
natural tendencies in the public school. . ‘‘ The follower of 
hature,” he remarks, ‘‘in education, adopts a different system. 
‘He believes less in books, which supply information ready cut 
and dried, than in mental exercises carried on in class by ques- » 
‘tion, discussion, and demonstration. He helps the boy to 
observe and compare examples, to discover likenesses and differ- 
‘ences, and tò arrive at rules and principles by inferring them 
for himself. He aims at selftradning, and studies the art of 
promoting it; He declares that this system arouses a greater 
activity of interest iẹthe boy, and makes of his mind an in- 


` estrument for observation and reflection rather than a store- 


-house.” - This is the system of education we should encourage, 
because it is the one which will most benefit the child, the 


t © country, and the race. 


eislands during 
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SCIENTIFIC SERIALS. 


` Bollettino della Società Sismologica Italiaza,.vol. iii. N. 3.— 
Ag electric seismoscope of double sensitiveness, by G. Aga- 
-mennone.—An elastic pendulum for mechanical action, by C., 
.Guzzanti.—Noticés of earthquakes recorded in Italy (Febru‘e 
ary 18-March 20, 1897), by G. Agameanone, the most interest- 
ing being those’ of distant, but unknown, earthquskes on 
February, 19-20 and March 2. i é a 
N. 4.—The earthquake of Kishm%Persian Gulf) of the night 
„of January 19-11, 1897, by G. Agamennone. A correlation 
of some records of a previously unknown earthquake obtained 
at European observatories between 9.15 and 9.32 p.m. (Green- 
wich mean time) on January 10, with an earthquake occurring 
at 9.30 (?) in the island of iishm, but the times are too dis- 
‘cordant to enable the velocity to be determined —Summary of 
the ‘principal eruptive phenomena in Sicily and the adjacent 
the half-yea® January-June 1897, by S. 
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second half-year of 1895 to the first half-year of 1897, by A. * 
Riced.—Notices of the earthquakes recotded in Italy (March 20 
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-April 27, 1897), by G? Agamennone, the most importante,’ 


being the Umbrian earthquake’ of March 21-22, the ‘Roman 

earthquakes of April 3, the Lucano earthquakes’ April'16? and 

the ‘Abruzzi earthquake of, April 26-27. Tie ‘. 
fe 
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o SOCIETIES AND ACADEMIES. $ 


. : , LONDON. 3 
Royal Society, Novergber 25.—‘*On the Geometrical 
Treatment of the ‘Northal Curve’ of Statisti®s, with espetial 
Reference to Correlation ånd to the Theory of Error.” By 
W. F. Sheppard, LL.M., formerly Fellow of Trinity College,” 
Cambridge. ; E 
The object of the paper was, in the first place, to simplify And 
extend the treatment of ‘normal correlation as expounded by 
Francis Galton and Karl Pearson ; afid in the second place to 
obtain general formulz in the theory of error, and to apply thent 
to questions which arise in relation to normal distribttions and ' 
normal correlation. The method was, throughout, elementary, 
the use of the differential and integral calculus being avoided, 
though geometrical infinitesimals were to a certain extent 
employed. ¥ : 


~% 


Physical Society, November 26.—Mr. Shelford Bidwell? , 


President, in the chair.—Mr. Rollo Appleyard wead a paper 
on the failure of German-silver and pjatinoid wires. 
mechanical defectiveness, and the: consequent ` electrical in- 
stability of alloys used for, electric] wires, may be discusse& 
from two points of view : (1) as to the ‘constitution and mefal- 
lurgy of the alloy; (2) with regard to the subsequent treatment . 
and environment of 'the wire. In stating the case, the author 
gives instances of. the failure of German-silver gnd_platinoid 
wire that have'occurred among several thousands of resistance- 
coils distributed over’ widely different latitudes. In periods of 
time, varying from six weeks to several years after manufacture, 
the wire on some of the bobbins became brittle and' broke, not 
only on the outer layers, but also within the cdils. The towns 
where the faults appeared are'all within the tropics, and included - 
nearly within the isotherm of;25° C. Other coils, of nominally 
the same material, manufacture, and environment, havewetained * 
their original good condition. It follows that metallurgical 
differences éxist between different samples of the same nominal 
quality of alloy, Examples are given to prove that failure 
sometimes occurs with platinoisl through which no electricity 
has passed: Provided: that the wire is good, the effect: of 
environment is almost insignificant, Że. the question is one of 
metallurgy, rather than of instrument-making. The author 
introduces a distinction in regard to brittleness. He discrim- 
inates between ‘“‘ primary” and ‘‘secondary” brittleness. 
“ Primary” brittleness is characteristic of cettain alloys (for 
instance, of gold-lead, or of gold-bismuth) from the moment of 
their solidification. But’ the brittleness of German-silver and of 
platinoid is of a different order ; it is a subsequent phenomenon, 
t Primary”? brittleness is thus an accident of birth, and 
“ secondary” brittleness is a disease that develops with age and 
circumstance. - The fracture of bad specimens of German-silvey 
and platinoid shows patches of dark metal, crevices,” and 
fissures. It may be supposed that, during the process of cool-,* 
ing, ‘‘liquation” occurs—the metals that first solidify, re» 
jecting yet molten ‘portions, as ice rejects foreign matter.. 
Consequently, the strength of the final, alloy ‘varies 
from: point to point of, its mass, and in passing after- 


wards through the die, the weaker. portions give. way, ‘and’ ` 


the general structure is loosened: moisture can then intrude 
through the capillary &hannels, At all fissures and crevices the 
electric current produces undue heating ; this accounts for ‘the 
failure of resistance-coils on arc-light and other circuits. . As 
regards the protection of coils against moisture, paraffin-wax is - 
of no use whatever ; it is highly absorbent. Shellac varnish is 
greatly to be preferred. Ebonite does not.seem ‘to have. any 
deteriorating effect, but it may be well to Keep the alloys out of 
actual contact withait. In conclusion, MZ Appleyard expressed 
a hope that British metallurgists’ would’ give electrical alloys 
special consideration. Already, British cable-manufacturers aré 
importing thousands of tons, annually, of sheathing-wire from 
Germany; thig is sufficiently to be regretted; he had good 
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reason to know that instrument-makers were beginning to get 
*.the wire for their resistance-coils also from Germany. He had 
not enough experience®f manganin to say whether that material 
‘,*would stand rough service in the tropics. Prof. Ayrton said 
the paper had raised the extremely interesting question of the 
permanency of emetals used for resistance-coils. Some time 
ago he had immersed bare'platinoid wires in running water in 
metal tanks, and the wires all broke into shert pieces. He 
thought, at the time, this might be due to electrolysis. On 
b gnother occasion he had found that by raifing the temperature 
sof platinoid to a dull-red heat in the air, by an electric current, 
x, any acquired faults in the wire were corrétted, and th® ogginal 
fesistance and flexibility were restored. Even when such 
megals are in good condition, the eesistance temperature cutve 
does not return upon itself; it enclose$ a loop, indicating two 
«distinct values for resistance at each temperature. Ie had been 
told by Dr. Muirhead that coils intended for hot climates 
should be enclosed in air-tight metal cases, English manu- 
facturers were still dubious in regard to manganin, In 1892 
he had twenty coils of, this material, each of a thousand 
ohfs; the wire was sĦk covered. There were 2000 vo!ts 
between, the terminajs. Their resistance had certainly not 
changed By 1 in 1000, although there was some amount of 
vagueness regarding the fifth figure, which might be due to 
molecular alteration, for they were heated more than-was good 
for resistance coils. He confessed that this mangariin had come 
from Germany. Dr. S. P. Thompson mentioned an alloy that 
"vas proposed iff Germany under the name of ‘‘ Constantin.” 
He would like to know whether any information could be ob- 
tained as to the employment of cast-iron wire. It was a metal 
that in some respects commended itself. He had observed the 
failure of some German-siMer coils, but he had generally at- 
tri8uted it fo rough handling. Mr. W. Watson referred to the 
. recent work done at che Reichsanstalt,with regard to German- 
silver and platinoid. It was there found that all alloys con- 
taining zinc were liable to erratic change of resistance, and 
‘were unsuitable for standard coils. Moreover, even .the slight 
amount of zinc introduced into manganin during soldering with 
soft solder robbed that alloy of its constancy. Silver solder, 
containing 75 per cent. of silver, should be employed for man- 
ganin. If Prof. Ayrton’s coils were soldered with soft solder, 
that was sufficient to account for the change in the fifth figure. 
Shellac varnish was undoubtedly the best protection for coils. 
Absolute alcohol should be used as the solvent, and the coils 
should afterwards be heated for some hours at 140°C. If a 
heating-current was passed through German-silver or platinoid 
coils immersed in water, the general result was to produce 
brittleness.—Mr. Watson there described a thermostat which 
he had contrived for drying the coils after applying the shellac 
varnish, A: hot-air oven contains a thermometer witha platinum 
contact at the 140° mark, and an 8 candle-power lamp. The 
thermometer is in circuit with a relay actuating a mercury-key. 
for the 8 candle-power lamp. The key consists of two mercury- 
cups, and a corresponding U-piece of copper, inverted, one 
dimb to each cup. It is important to keep the heating-circuit 
always made; for this purpose a 32 candle-power lamp is per- 
manently connected between the two cups.—Prof. Perry then 
read a note on a question in thermo-dynamics, arising from 
correspondence that had taken place between himself, Prof. 
"Ramsay, and Mr. Rose-Innes, with regard to a paper in the 
Roy. Soc. Trans. Mr. Rose-Innes replied.—The President 
proposed a vote of thanks fo the authors, and the meeting 
adjourned until December 10. 


Mathematical Society, November 11.—Prof. Elliott, 
F.R.S., President, in the chair.—The President briefly referred 
to the recent decease of Lieut.-Colonel J. R. Campbell, who 
had served on the Council, and rendered signal service to the 
Society by his liberal gift of 5002 to its funds.—The Treasurer 
gave an abstract of his report, and, in the course of his remarks, 
pointed out that the publications of the Society had of recent 
years grown to such an extent as to tax its utmost resources, 
and that, were it not for the help of the funds munificetily 
established many years ago by Lord Rgyleigh, and more recently 
by the late Lieut.-Colonel Campbell, the Society would be 
compelled to materially gestrict its sphere of activity.—The ballot 
having been taken, the President announced*that the gentlemen 
whose names weré given in NATURE (October 21) had been duly 
elected to serve on the Council for the ensuing session.—The 
following communications were made: On an extension of the 
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and allied forms in Legendre’s functions, between arbityary 
limits, by R. Hargreaves; on tye Poncelet polygon® of à 
Limaçon, by Prof. F. Morley ; the calculus of equivalent state- 


ments (No. 7), by H. MacColl; the charagter of the. general g 
F 


‘integral of partial differential equations, by Prof. F 
note on Bessel functions, by H. M. Macdonald. ° ° 


Geological Society, November 17.—Dr. Henry. Hicks, 
F.R.S., President, in the chair.—The geology of Rotuma, 
by J. Stanley Gardiner. The author described the relafion- 
ship of the isi€nd®of Rotuma (itusjed in lat. 12° 30’ S., long. 
177° 1’ E.) to the adjoining isles, It is almost? separated into 
two parts, which are united by a narrow neck of sande The 
interior is composed of volcanoes, which have emitted lavas and 
fragmental rocks. Around the volcanic rocks are stratified 
deposits composed of sea-sand with volcanic fragments, * These 


beach sand-flats. A remarkable cavern in the lava of Sol Mapii, 
with lava-stalactites, was described ; there is a similar cavern in 
An Huf Huf. An account of the prevalent meteorological con- 
ditions was also given, In an appendix by Mr. H. Woods, 
some of the rocks were} described. They consist of olivine- 
dolerites and basalts and associated fragmental rocks. —A 
geological survey of the Witwatersrand and other districts in 
the Southern Transvaal, by Dr. Frederick H. Hatch. After 
giving an account of the physical characters of the area, the 
author proceeded to describe the various rocks, referred to 
{1) the Karoo system ; (2) the Cape system; (3) the Primary or 
Archeean system. The Archzean rocks protrude in a few places 
through the sedimentary"beds, which form the greater part of 
the area, and consist of an igneous complex of rocks of varied 
composition, The Cape system is capable of division into five 
distinct series :— . 


Magaliesberg and Gatsrand series; alternating quart- 
zites, shales, and lava-flows. 16,000 to 20,000 feet. 


Upper j Dolomite and cherts, thickly bedded. 6000 to 8000 feet, 
Beps, | Black reef; a bed of quartzite and conglomerate, 20 
to 50 feet, arid Klipriversberg amy gdaloid ; a basic 
volcanic rock, 5000 to 6000 feet. 
Witwatersrand beds; sandstones and conglomerate 
LOWER (in part auriferous). 11,000 to 15,000 feet. 
Bens. ) Hospital Hill series; quartzites and ferruginous shales, 


8000 to 10,000 feet. 


The Karoo formation is represented by the coal-measures of 
Vereeniging and the district south of Heidelberg, and by the 
measures of other coal-areas. They have furnished plants which 
Mr. Seward refers to in a note as being of Permo-Carboniferous 
age. The age of the Cape system is doubtful. The Upper beds 
rest unconformably on the Lower ones, and if the latter be of 
Devonian age, as has been inferred, the former may represent 
the Lower Carboniferous rocks. In the discussion ‘whicl? fol- 
lowed the reading of the paper, the Pregident asked whethe 
there was any fossil evidence to show the age of the beds under 
those of Permo-Carboniferous age. The unconformities were 
important, and might indicate that there were rocks in the area 
older ‘than those of Paleozoic age. Would it not be ‘better to 
avoid using the term “ Primary” for crystalline rocks ‘suggested 
to be of ‘* Archean” age? Mr. C. Dawson pointed out the 
great lithological resemblance of the specimens on the table from 
the Hospital Hill series to some of the fluviatile rocks of the 
English Wealden group; particularly to the lower beds of the 
Hastings sands and Ashburnham group. The Cape series, of 
course, was a much older formation and had suffered change, 
but the rocks of the Hospital Hill series appeared to have 
suffered least. Pref. Le Neve Foster said that he considered 
that all persons intereste@l in gold-mining were much indebted to 
the autMor for“ his very valuable contribution to oug knowledge 
ob. the@eology of a great gold-bearing region. He desired in- 
formation upon two points: (1) whether the conglomerate-beds 
on the southern side of the synclinal are as righ in gold as those 
which have be@n so largely worked on the north side ; and (2) 
what surface-indications guide the prosBector in searching for the 
outcrop of the beds. Is their exigtence indicated by quartz- 
pebbles on the surface, or by ferruginous outcrops, or what? In 
conclusion, he complained of the use by the author of th¢ ex- 
pression “mineralisation of the conglomerate” ; he wished in 


en 


are partly denuded, and are mantled round by coral-reef and ~ 


season and out of season to profest ‘against this use of the word® 
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œ ‘mineralisation ” Mr. W. H. Merritt said that wha® he- Society determined to institute a comparison between the, 


thought of special interest was the mode of occurrence of the 
gok ig these conglomerates. ‘He said that this showed that 
auriferous solutions may ofcur in a very untxpected manner, 


° + and in very unexpected places; and in confirmation of this he 


‘ 


J 


af to a localty in British Columbia where gold occurred,, 
find was worked in deposits of cupriferous pyrrhotite containing 
virtudlly no free quartz and occurring chiefly in gabbro. The 
Rev. J. F. Blake and' Dr. J. W. Gregory also spoke. The 
author, replying to the President, admitted that.in describing the 
ancient crystalline rocks he had used the term ‘‘ Primary” indis- 
criminately with ‘‘Archegn.” He agreed tlfat tt would perhaps 
be better to digcard the former, and to use the latter term in 
prefewence. With regard to the age of the Cape formation, he 
had pointed out in the paper that the Witwatersrand beds were 
probably correctly correlated with the Table Mountain sand- 
stone, ‘and that the latter was underlain by the Bokkeveld shales, 
in which characteristic Paleozoic (Devonian) fossils had been 
- found. Replying to Prof. Le Neve Foster, he instanced the 
Nigel Mine as one that had been opened up in payable ore-on, 
‘the south side of the synclinal. There was nothing to indicate 
which of the conglomerate-beds might carry gold, short of taking 
samples for panning or assay, He saw no objection to the use 
of the word ‘‘ mineralisation” to indicate a secondary impregna- 
tion with mineral matter. ` He was glad to find that Dr. Gregory 
confirmed him in the idea that. the Dwyka conglomerate was a 


volcanic breccia, and consequently indicative of.volcanic activity. | 


—Observations on the genus Aclisina, de Koninck, with de- ` 
scriptions of British species, and of some other carboniferous 

gastropoda, by Miss J. Donald, of Carlisle. The author made 

some preliminary observations on the, genus Ac/ésiza, and con- 

„sidered it advisable to regard 4. pulchra as the type of the genus, 

while the so-called 4. stvéatu/a must be placed among the 

Murchsonia, and A. nana is placed in a new genus. 


Entomological Society, November 17,—Mr. R. McLachlan, 

F. R.S., Vice-President and Treasurer, in the chair.—Mr. Selwyn 
-Image exhibited male examples of Pieris brassice, with a black 
spot on the disc of the forewings. -They were bred from larvæ 
found on 7ro/@olum at Lee, N. Devon, and six out of ten males 
showed this variation. He also showed a dark aberration of 
Vanessa urtice, taken at Copthorne in Sussex, and two fine 

specimens of Plusia moneta taken at Valerian, near Balcombe, 
Sussex.—Mr. M. Burr exhibited three new species of Rumanian 
Orthoptera in illustration of a later communication.—On behalf 
of Mr. T. D. A. Cockerell, of Mesilla, New Mexico, two 
specimens of Synchloe lacinia from that locality were exhibited, 
to show the remarkable forms of variation found in individuals 
occurring at the same time and place and on the same flowers, — 
‘Mrs. Nicholl communicated a paper on the butterflies of Aragon, 
‘and Mr. Burr a list of Rumanian Orthoptera.—Mr. Tutt read a 
paper entitled ‘‘ Some results of recent experiments in hybridi- 
sing*Zephrosta bistortata and Tephrosia crepuscularia,” i 


* Royal Meteorolbgical Society, November 17.—Mr. E. 
Mawley, President, in the chair.—Mr. R. H. Curtis gave the 
results of a comparison between the sunshine records obtained 
e simultaneously from a Campbell-Stokes burning recorder and 
from a Jordah photographic recorder. The Campbell-Stokes 
recorder consists of a sphere of glass, four inches in diameter, 
supported in a metal zodiacal frame. |A card being inserted in 
one of the grooves according to the season of the year, the sun 
when shining burns away or chars the surface at the points’ on 
which its image successively falls, and so gives a record of the 
dation of bright sunshine. The Jordan recorder consists of a 
cylindrical box, on the inside of which is placed a sheet of. 
sensitive cyanotype paper. The sunlight, which is admitted intq, 
the box by two small apertures, acts on the paper, and travelling 
over it by reason of the earth’s rotation, leaves a distigct trace 
of chemical Action. In an improved pattern two semi- cyljndrical 
boxes are used, one to contain the morning, and the other he 
afternoon record. The Campbell-Stokes instrument gives a 
record of sun hea®and the Jordan instrument q record of sun 
light ; and whilst it is ppobably true that, as a rule, the burning 
and chemical effects vary directly with the brightness of the 
sun’s rays, yet it by no meahs follows that the conditions which 
will produce the most active chemical action must necessarily 
and always be thos most favourable for burning. It has been 
ethe opinion ofmost observers that the photographic instruments 
yield a larger record than those of the burning type. In order 
* to set the matter at rest the Council of the Royal Meteorological 
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Camphbell-Stokes and the Jordan reçorders, which should 
thoroughly test the capabilities of the two instruments, and at - 
thetsame time afford trustworthy data for determining how far* 
the records yielded by the one may be accepted for comparison 
with those obtained from the other. These ‘Simultaneous ob- 
servations weręą carried oat by Mr, E. T. Dowson, at Geldeston, 
near, Becclés, and exfended over a period of twelve months. 
The records were sent to Mr. Curtis for tabulation, who gave 
the results of his examination in this paper. After describing 
the metigods adopted, for the measurement of the records, MNL 
Curtf$ drew the following conclusions from the figures: (1) In 
thg case of the Campbell-Stokes instrument the .records are 
capable of being measuxed with a very fair degree of accuracy. 
(2} The records of the Jordan instrument afford room fðr much 
greater difference of opinion as to what ought to be tabulateds 
and consequently measurements of the Jordan curvés are open 
to considerably more doubt than are measurements of ethe 
Campbell-Stokes curves. (3) When the whole of the photo- 
graphic trace which can be distinctly seen, but including 
portions of it which are’ decidedly faint, has been carefully . 
measured, the amount will approximat® sufficiently stó that of 
the Campbell-Stokes instrument to allow of records obtained 
from both forms of instrument being compared! zz/er se. From 
an examination of the records at other stations it appears ‘that 
on some occasions the instruments have begun to record within 
thirteen minutes after sunrise. and has continued up to tee 
minutes before sunset. Mr. Curtis concluded his paper by 
calling attention to. various defects in the adjustment and work- 
ing of the instruments, and pointed outehow these might be 
overcome. After the paper -had gbeen read, an interestin 
discussion ensued as to the merits of the respective sunshine 
recorders. i : TS 

Linnean Society, November 18.—Dr. A. Ciinther, F.R.S., ` 
President, in the chair—The President announced that since the 
close of last session they had been so fortunate as t8 receive from 
Prof. G. J. Allman, a former President of the Society, a portrait of 
himself painted by Miss Busk, whose portrait of her late father 
was now hanging near it. It was an excellent likeness, and he 
was sure it would be highly valued. He moved that a vote of 
thanks he recorded for the presentation, and this was unanimously 
agreed to.—Mr. Alan F. Crossman exhibited photographs ofa 
fasciated lily (Lzdéenz auratum), on which some information. 
was given by Mr. A. D. Michael.—Mr. R. Morton Middleton 
exhibited and made, remarks on some ants received from 
Ephesus. These had been referred to in a previous communica- 
tion as being made use of in Asig Minor for the purpose of hold- 
ing together the edges of incised wounds by means, of their 
strongly-hooked and sharp mandibles ( Journ. Linn. Soc., Zool. 
vol, xxv. p. 405). The species was now identified as Cataglpphtis 
viatica, Fabr. Mr. Thomas Christy gave some additional in- 
formation resulting from inquiries he had made of foreign 
correspondents.—Mr, J. E. Harting exhibited a specimen of the 
great black woodpecker {Picus martius), lately re@éived from 
Colonel W. C. Dawson, of Weston Hall, Otley, Yorkshire, where 
it had been shot in his presence by a friend on September 8. 
It was shown that this could not be the bird which had re- 
cently been lost from the Zoological Gardens, since the latter 
did not escape until October'9. Allusion was made to the 
numerous records of the occurrence of this species in England, 
some of which at least seemed “vorthy of credence, since the , 


\recorded specimens had been obtained, and were preserved in 


the possession of trustworthy persons. Mr. Howard Saunders 
expressed the opinion that there’ was no sufficient ground for 
including Pëcus martius in the list of British birds, as from its 
partiality for pine forests. and its stationary habits, it was not 
likely to be a voluntary visitor to this country. The President 
remarked that the perfect state of plumage of the specimen 
exhibited was satisfactory evitlence of its not having recently ° 
escaped from captivity ; and that the late Lord Lilford, the year 
before his death (which occurred on June 17, 1896), had two 
Black woodpeckers in his aviary in Northamptonshire, ‘and in 
consequence of their ailing in health, had given them their 
liberty. It seemed possible that one of these might be the bird 
lately shot in Yorkshire.—Mr. J. E. Haking also exhibited in 
the flesh a hybrid pheasant and black grouse, which had been 
received that day from Shropshire. In appearance it precisely * 
resembled a similar hybrid of which a coloured figure is given 
in early editions of White’s ‘“Selborne.”—On behalf of Mr. 
Leonard Lus, of Stonehouse, Gloucestershire, threeNwhite 
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« partridges ( Perdix cinerea) were exhibited, which had been shot 
by him on the Berwyp- Mountains in Wales early in October 
+ last. It was remarkable that in the covey, which consisted of 
e nine birds, no less than five of them were white, four only being. 
of the hormal colour.—-Mr. Hamilton Leigh exhibited the skull 
Qf a red deer récently shot by him in Scotland, in which there 
‘was a’singular distortion of the pedicel, resulting from an ancient 


e E % , e 
wih the gas.--On a chemical effect produced by thedmpacsof. * . . . 
kathode rays, by Prof. J. J. Thomson and "Mr, Skinner. i 
Aluminium is rapidly evaporated from the kafhodeg by an g 
electric discharg in a highly exh@isted vacuum tube in whieh 
air has been replaced by mercury vapour. The metal is con-. è 
densed over the walls of the tube in the fornpof a brjght miang ° 
An iron kathode gives a similar mirr&r in a megcury “vapo . 


fracture of the left temporal bone.—A paper by Prof. A. 
Dendy, of Canterbury College, N.Z., waseread, on Pontobolbos 
wManaarensts (gen. et. spec. nov.), a problematical cushion- 
shaped marine object, measuring from $3 to 36 mmein trans- 
„verse diameter, found attached to rocks in shallow water‘in the 
Gulf of Manaar, of which he hag received fifteen specimens 
anong a collestion of sponges senteto him by Mr. Edgar 
Thurston, Superintendent of the Madras Museum. The object 
"was found to be concentrically laminated and to contain cal- 
careous material, and a ‘‘ ground-substance,” the various micro- 
chemical reactions of which were carefully described, and which, 
if protoplasmic, yielded no traces of nuclear structures. Minute 
algge were also detected, and in the deeper layers foreign particles 
in the form of sand-grains. The predominant component was 
foun to he a dense Mltwork of minute filaments, for the most 
part radially arranged and destitute of contents, which after pro- 
longed study the author had come to regard as bacterial. Com- 
parison was instituted, between these filaments and certain 
Schizophyta, and between the entire object and certain cal- 
#areous algoid ‘“Spebbles,” described by Murray, from Michigan 
and elsewhere, as also between it and the gigantic Rhizopod 
Loftusia (Carp. and Brady); and as an admittedly tentative 
conclusion, the auther,. anxious to record. the existence of so 
gemarkable an object, inclined to the belief that it may be a 
symbiote involving some gigantic rhizopod undetermined and a 
bacterial organism. Prof. Howes, in reading the papér, sub- 
mitted some microscopic sections of tht object which had been 
made at South Kensington from material sent him by the author. 
He pointedeout that spicules apparently of sponges could be 
detected among the foreign particles ; and remarked that to him 
and his colleagues at the Royal College of Science it appeared 
that while bacteria were present, algal filaments were over- 
whelmingly predominant, and that the evidence for the supposed 
presence of a gigantic rhizopod was exceedingly slender. In 
this criticism he was supported by Mr. George Murray, who had 
, also examined the material, and who, after considering the com- 
parison “with the afore-mentioned ‘‘ pebbles,” put forward a 
suggestion of probable similarity to the algal ‘‘ pseudomorphs” 
apparently parasitic on sponges, first recorded by Carter in the 
seals and Mag. ‘Nat. Hist. for 1878.—Mr. F. Chapman read 
a paper on Aaddonia, a new genus of Foraminifera, from 
Torres Straits. He explained, with the aid ot lantern-slides, 
that Haddonia is a calcareo-arenaceous type, of the sub- 
family Liteoling (of Brady). 


CAMBRIDGE. 


Philos¢phical Society, November 22.—Demonstration of 
the influence of uranium rays upon the formation of .clouds, by 
Mr. C. T. R.: Wilson. The effect was clearly seen by the 
members of the Society present.—Exhibition of models of the 
regular and semi-regular solids, by W. W. Taylor. Mr. Taylor 
exhibited and explained the construction of a large number of, 
solids, the star solids having very various forms.—Partial 

. differential equations of the Second order, involving three in-_ 
dependent variables and possessing an intermediary integral, by 
Prof. Forsyth. The author discussed the theory of these 
equations and developed it to the same extent as the corre- 
sponding theory in the case of two variables had already been 
developed. In particular, he dealt with the equations which 
are the extension of the Monge-Boole form ; and he obtained a 
Glass of equations which is the generalisation of the class dis- 

» covered by Goursat: they possess an intermediary integral, 

though .not of the general functional character appropriate toe 
the Monge-Boole equation.—The harmonic expression of the 
daily variation of solar radiation, and the annual variation of 
its ‘coefficients, by Mr. .R. Hargreaves.—On the fifth book of 

Euclid’s elements, by Dr. M. J. M. Hill.—Electrification of 

newly prepared gase$eby Mr. J. S. Townsend. This paper 
contained an accòunt of experiments which were applied to find 

œ the charge on the individual carriers of the electricity in charged 

gases, and also the velocity of the carrier when acted on by an 
electric force. The results of experiments on diffusion shaw 
that é charge will not diffuse through pordfis earthenware 
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discharge tube. When the aluminium coating sis dissoWed off 
the wall of the bulb by hydrochloric acid a gelatinous membrane 
remains which gives the reactions of silica. When potassium 
vapour is used the glass opposite the aluminium kathofe is 
roughened. If parts sheltered by screens from the discharge 
the glass is not attacked. In potassium vapou» fhe aluminium 
kathode is not evaporated to any marked degree. Oppogite the 
kathode both in the mercury vapour and potassium vapour 
bulbs a dark annular stain of the shape of the kathode is formed. 
This stain resists the action of strong hot hydrochloric acid, 
nitric acid, aqua regia and potash solution. The action of * 
hydrochloric acid removed it apparently by dissolving the glass. 
The tests indicate carbon, but the quantity of the stain is too 
small to make certain. The stain is also formed on screens of 
mica, quartz and calcite. Monatomic gases appear to permit 
the evaporation of aluminium, as Prof. Callendar has observed 
its evaporation in an argon vacuum tube.—On the effect of zinc 


and other metals on a photographic plate, by Prof. J. Je, 


Thomson. In the course of a discussion at the Cavendish 
Physical Society on Dr. Russell’s paper on the photographic 
effect produced by certain metals, Sir George Stokes suggested 
that possibly light might be thrown on the question as to 
whether these effects were due to radiation or to the vapour of 
the metals, if photographs were taken with a stream of air 
flowing between the metal and the photographic plate. In 
consequence of this suggestion a series of the photographs made 
by zinc and amalgamated zinc (1) with nothing but air between 
the zinc and the photographic plate, (2) when the zinc was 
covered with a film of celluloid, were taken both with and 
without an air blast. The photographs with the air blast were 
found in both cases to be distorted, which is in, favour of the 
view that the effects on the photographic plates are due to the 
vapour of the metals, f 


` MANCHESTER. 


Literary and Philosophical Society, November 16.—Mr. 
J. Cosmo Melvill, President, in the chair.—Mr. Joyce showed 
a small pocket form of voltmeter of the permanent magnet class. 
It is contained in an old-fashioned watch case, the first example 
having been made by Mr. Joyce in 1885. The present in- 
strument is wound to read to three volts, a reading much required 
in'a cell tester for users of secondary batteries. In order to 
make the case quite smooth outside, the terminals are formed of 
two spring chucks contained inside the instrument and capable 
of gripping any wire from No. 24 to No. 18 B.W.G. Instru- 
ments have been made reading to 120 volts total.—The President 
communicated a paper by Mr. Peter Cameron, entitled “ De- 
scriptions of two new species of Jfutil/@ from South Africa,” 
the specimens being exhibited at the meeting. 


PARIS. š 


Academy of Sciences, November 22.—M. A. Chatin in the 
chair.—On the Leonids, by M. J. Janssen. No special increase 
above the ordinary number of shooting stars was observed on the 
night of November 13-14, either in Paris or at San Francisco, 
It is suggested that next year arrangements should be made to 
secure, if possible, the spectra of some of these bodies.—On the 
automatic registration of the calorific intensity of the solar radia- 
tion, by M. A. Crova. Two self-registering instruments of the 
pattern previously described when placed side by side yield iden- 
tical cyrves. Owing to the delicacy of adjustment, however, 
this class of instrument is only suitable for an obfervatory, the 
rftcessfy for a more portable type leading to the construction of 
the instrument described in the present paper. This consists essen- 
tially of a thermo-electric couple, in circuit with & self register- 
ing aperiodic galvanometer. The prgctical trials of this acti- 
mometer at the Meudon Observatory, and on Mount Blanc, have 
been quite Satisfactory. —On certain ‘questions relating to the 
problem of Dirichlet, by M. A. Liapounoff.—On completely 
orthogonal systems in any space whatevery by M. G., Rid¢ci.— 
On the theory of infinite transfagmation groups, and the integra, 
tion of partial differential equgtions, by M. Jules Beudon.—Ona 
method of r@gistering photographically thermal radiations, by M, + 
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Integration of Laplace's Dynamical ‘Equations: S. S. Hough.—A Note e 
.on some Further Determinations ‘of the Dielectric Constants of Organic 
Bodies and Electrolytes at Very: Low Temperatures : Prof. Dewar, , 
F.R S., and ‘Prof. Fleming, *F.R.S.—On Methods of, making Magnetse, 
indtpendent of Changes of Temperature, and some’ Experiments upon 
Negative Temperature Co-efficients in Magnets: J. R, Ashworth.<-The 


$ e . . 3 ` 
u tA Gaéthard. Five illustrations’ fr&in hotographs accompany 
` is paper, by which it is shown that ibetaicee whose tempera- 
furesdiifers b&t slightly from that of the atmosphere may. be made 
tå produce effects upon a schsitised plates TRese results show 
ə , that the phenomena described by some authors as photographs- 


k 3 i : ; Electric Conductivity of Nitric Acid: V. H. Veley®P.R.S., and J. J. 
og of huma is ofluvia ase simply due to the t emperature of the hand. Manley. —On the Calculation of the Co-efficient of Mutual Induction ofa 
s ntinence "ef temperature upon the rotatory power of liquids, Circle and a Coagial Helix, nd of the-Electromagnetic Force between’a 


by M. h. A. Guye and Mdlle, E. Aston. Primary amyl alcohol 
appears to offer‘an exception to the rules formulated in previous 
papers for the relation between rotatory power and temperature, 
inasmuch as in the neighbourhood of the boiling point the specific 
rotation undergoes a sudden increase. An e&pl&nation of this 
was sought if ghe observ&tions of Ramsay and Shields, which 
showed that liquid amyl alcohol is composed of complex mole- 


Helix and ‘a Coaxial Circular Cylindrical Sheet: Prof. J. V. Jones. 
F.R.S.—On the Refragtivities of Air, Nitrogen, Argon, Hydrogen, afd 
Helium : Prof. W. Ramsay, F.R.S., and M. W, Travers. i aS 
MATHEMATICAL Society, at _8.—The: Construction of the Straight Linea 
joining ‘Wo Given Poings: Prof. W. Burnside, F,R.S.—A Theorem con- 
cernifig the Special Systems of Point Groups on a Particular Type of Base 
Curve: Miss F. Hardcastle.—A. General Type ofVortex Motion; R. 
Hargreaves. E . 
INSTITUTION OF ELECTRICA® ENGINEERS, at 8.—Annuat General Meefing. 
eo 


cules, breaking up into single molecules on vaporisation. To |, i 
confirm this, observations were made of the rotation of amyl a pate / ek Y, oe To; s 
alcoholein water and in benzene solutions, cryoscopic determina- | yar AcorogicaL SOCIETY, at 8 . : : 

e tions showing that the alcohol was not associated in water, but ` : ` `. 





polymerised in'benzene. The results were exactly in accordance 
with the above hypothesis.—On the rotatory power of poly- 
merised bodies, compared with their monomers, by M. Berthe- 
lot. Remarks on the preceding paper. —On chlorocyanamide, by 
M. Paul Lemoult. A thermochemical paper.—Contribution to 
the study of. nitrification in soils, by M. Th. Schleesing, jun.— 
Influence of oxygen and other substances upon the formation of 
chlorophyll, by M. W. Palladine. By placing etiolated leaves 
containing practically no carbohydrates on the surface of certain 
solutions and exposing to light, it was found that saccharose, 
raffinose, glucose, fructose, maltose, glycerine, galactose, lactose 
and, dextrifé distinctly favour the production of chlorophyll ; 
inuline and tyrosine are without sensible action ; whilst other 
substances, such as mannite, dulcite, urea; alcohol, retard or 
even prevent completely the formation of the colouring matter. 
—On certain improvements to the Bourdon anemometer, by M. 
R. Mailhat.—An apparatus to determine in a precise manner, by 
means of the X-Rays, the position of projectiles in the cranium, 
by MM. Remy and Contremoulins. The skull is photographed 
successively by two Crookes’ tubes placed in different positions, 
„and the trace thus obtained projected on to the head by cranial 
compasses,—Remarks by M. Marey on this apparatus. In 
eleven preliminary experiments on the dead subject, the exact 
position of bullets, and evén of splinters of. bone, was deter- 
_ mined with perfect accuracy. Two cases on the living subject 
were also carried out with complete success, i 
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SOME UNRECOGNISED LA WS OF NATURE. 


Some Unrecognised Laws of Nature. AN Inguiry into 
the Causes of Physical Phenomenay with Special Re- 
By Ignatius Singer and Lewis 
With illustrations? Pp. xv? + 483. 


(London : John Murray, 1897.) 


. H. Berens. 


pitfalls many, the time has arrived when we are 
entibled to place before the world of science the first- 
fruits of our explorations.” 


e 5 

: So say. the authors, Messrs. Ignatius Singer and Lewis 
H. Berens, at the ofening of the preface to a handsome 
volume of nearly 500 octavo pages, published under the 
above title by Mr. John Murray, and printed in good 
style by the printer to the University of Oxford.! A 
*subordinate title tells us that it is “an inquiry into the 
causes of physical phenomena, with special reference to 
gravitation,” and a ‘cursory inspection shows that it is 
élecorated with quotatiows from great writers and philo- 
sdphers gt the head of each chapter, and that it is al- 
together à most ambitious work, courting the widest and 
closest attention. 

` The preSent reviewer is not one to regard lightly the 
danger of summarily rejécting a germ of new discovery 
because it happens to conflict with orthodox. opinions, 
nor has ‘he failed to have. borne in upon him the con- 
viction that there are indeed many real laws of nature 
at present unrecognised, some unsuspected, . others 
scouted; by contemporary science. 

It is, therefore, in no spirit of levity that he finds it 
his duty'to, state not only that the present volume con- 
tains much that is-plainlf and simply trash, “he has to 
state further, that, so far as he has heen able to judge, 
there is nothing in it of the slightest value from cover 
to cover. 

_ The former of Big statements it is easy to justify by 
quotatioh ; the latter may very likely be considered by 
the authors ‘as an unfounded individual opinion typical 
of the arrogance. of every professed physicist with 
regard to any novel view of the universe which 
may be brought to his notice. It is, however, dificul 
to imagine what manneg of men these authors can be, 
nor how it happens that writers so conspicuously 
ignorant of the elements of physics, beyond what 
they have culled from a superficial acquaintance with 
a few popular books, should yet think fit to over- 
flow in a wordy and pretentious volume, controverting® 
*many of the best-established scientific truths, criticising 
lightly the acknowledged masters of science, and setting: 
forth a quantity of false philosophy and misappre- 
hended facts with a flourish as if a new Principia Were 
being given to the world. Who, again, are the readers 
of such a book? Jt has been most respectfully: received 
ein some quarters. Can it be that the state of.school | 
? education in England, iş such that ány considerable 


sible for, or cognisant of, the production; but w@ do, think that some 
are should be taken not to let its imprimatur be ` even apparently affixed 
“to such a book as the one befote iss, tees 
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ai not hereby intend to imply that the University of Oxterd i is 
©. q 
e 


. = uncertain fictions, and that the authoyised scientific 
“ AT last, “after years of patiént plodding in dim | version of to-day is little better than a mass ofehypo- 
2 regions, where the footprints are few and the | thetical dogma. 


e . 

nuneber of men of letters or of philosophy, oY any otkes 
branch of study, find themselves able to acgept sugh a 
book as this af containing possibly as good and *sountl 


science as, let us say, Thomson and Tait? Neither . o 


rks 
thas since 


work ‘is by thém really read ; perhaps Both y 
to them nearly on a par. Perhaps they thj 
Thomson and Tait and Helmholtz and Newton are all 
adversely criticised in the work before us, it is very likely 
true that thee psetended facts of our boasted science are 







If any such suspicion is in the slightest degree pos- 


sible among the members of so- called educated society, ® 


it means that we are, after all, not far away from the 
dark ages ; the death of a comparatively few individuals 
would perhaps loosen the grip of the human race onthe 
truths of science, and plunge us once more into pre- 
Galilean ignorance. It is to be wondered if there 'are 
not more than a few who would welcome the change. 

If the book is really an isolated phenomenon, it is as 
insignificant as the customary ' production of those para- 
doxers,who were so delightfully gibbeted years ago by 
De Morgan ; but it has not the usual air of the work 
of the paradoxer : the first half, at any rate, may easily 
impose upon the unwary as being a serious and sober 
attempt to solve perplexing problems, and contribute to 
the progress of. natural knowledge. Sober and. serious 
in intention we doubt not that it is, we do not suppose 
that the authors are playing off a conscious and expensive 
hoax ; but, without the slightest desire to be abusive, we 
must maintain our view that a very small ingredient of 
common modesty would have prevented their shouting 
out their ignorance to the world—would have withheld 
them, with their little pittance of popular knowledge, 
from “undertaking to write the whole body of physicks,” 
as Montaigne has it. 

However, it is only fair now that we give some idea 
of the scope of the book, and that we make from it some 
illustrative extracts, so as to justify the terms of strictly 
measured depreciation which we have been consttained 
to use in our attempt to estimate it teuly. s 

The four great fundamental and universal laws of 
nature, according to Mr. Singer (we are told in`'a note at 
the end of the preface that the science and philosophy of 
the work are exclusively due to Mr. Singer), are Persist- 

ence, Resistance, Reciprocity, and Equalisation. 

The law of persistence, is thus worded: “All matter 
tends to persevere in whatever state it may happen to be, 
and to resist change”; merely a simple and. vague 
parody of part of the first law of motion, but it i$ ‘in- 
tended to be mfich more comprehensive, and to include 
amog other things *such a statement as the following : 
eo“ Alb organisms . have a tendency to preserve their 

‘structure, orgais,. ee habits, and dispositions 

unchanged? a e ° 


As to “ Resistance,” we are told that it is ‘the ‘same ` 


. thing ase Persistence, and Gonstitutes , its” quantitative 
' measure ; so the law of resistance, if it were to be stated 
definitely, would become a part of -Newtons second ‘law. 
The, authors, however, rather avoid definite statemengs, 
and-prefernotins in capitals or italics, as if such nouns, were 
By “ Reciprocity” seems to’ be theaht 


ak a ve 


laws of nature. 





. 


° being only eġuivalent to’ using: first one balance and 
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< something akin to the third law of motion, though that is 
not in the east understood by them ; and by “ Equalisa- 
tion »®is intended something like the *second law of 
°. thermodynamics, viz. that unless a difference of state 
. Deyween *two, bodies, there is no activity or 
tendegcy tdxactivity. 

‘Thus it may be admitted that the customary teachings 
of science have not been wholly thrown away upon 
Messrs. Singer and Berens; they havg acquired some 
rudimentary yotions frof their perusal of popular exposi- 
tions ,of science, but the amount of vagueness and in- 
accuracy with which they have contrived to shroud those 
notions is almost incredible except to those who take the 
trouble to read their book. 

In the first place, they are careful to confuse their 





a terminology, as the following explanatory notes testify :— 


“We use the terms force and energy synonymously, 
and in the sense of power or strength, and shall use 
either of these indiscriminately as the one or the other 
may happen to be most convenient (p. 49). 

“To us ‘heat’? means simply temperature.” Work 
can be got from a body by either heating or cooling it, 
and it is the degree of difference of temperature that is 
important in connection with the mechanical equivalent 
of heat, hot heat per se (pp. 86, 88). 

e Pressure i jet work,’ and so is-motion” (p. 106). 

“¢Force’ and ‘mass’ (or ‘weight’ and ‘mass’) are 
synonymous terms ; two different names for one and the 
same thing.” “And yet the proportionality of weight and 
mass or of gravitation force and mass is put forth as a 
real fact of the Newtonian theory (p. 349). 


In the second place, they ignore in detail the laws 
which they admit in general. For instance, on p. 77 
occurs the following: illustration :— 


“Two bodies attracting each other, the one with a 
force of roo and the other with a force of 10, the stronger 
body would be pulled one-tenth and the lesser nine- 
tenths out of their respective positions.” 


And many other instances might be given of their 
entire misapprehension of Newton’s third law. . 

i There are many singular instances of what appears to 
be malevolent criticism, statements of the beliefs or 
usages of ‘orthodox science which are utterly destitute of 
-basis in fact. The following may serve as illustrations :— 


“ Confining our attention’ to what are called ‘the 
physical sciences, we’ still find the greatest possible 
differences in* both language and conception. We have 

` hydraulics and hydrostatics,. mechanics, dynamics and 
pneumatics, electricity and magnetism, light, sound, and 
heat, and so forth; each separate branch of knowledge 
having its own distinctive theory and peculiar termin- 
ology not applicable to the others. It is like the con- 
fusiðn ‘at the Tower of Babel: The workers in the 
different fields of knowledge cannot understand each 
e other, therefore cannot commune wish each other for the. 
- ‘purpose of ‘seeing whéther the conclusions deduce@ from : 
“Ohne group of facts agree with the conclusions derived ite 
other fields of. inquiry. ?s , E 
“The close relation of the different: phenomena’ 
embraced under e lectricity, magnetism, and Salvanism i is | 
now well known, ” yet dre they ‘still treated , as _ Separate | 
and distinct sciences. uo xa i 


T On, P: 39 it. is “agserted that Newton’s pendulum ex.| : 


periments, whgreby: he. -proved that inertia and weight | 
were proportional, were proofe of nothing avhatever, 
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then another. And on p. 40 it is sajd that when Newton 
found that pendulum «bobs composed of two different; 
materials swung together if their centres of oscillation” 
agreed, he must have adjusted their centes of oscilfation 
experimentally by means of equal times of swing. E 

In other words, he was either a fool or a knave; the 
full-blown paradoxer would not have shrunk from the » 
appropriate epithets. 
theymaré good enough to say, “ Our quarrel is not with 


Sig Isaac Newton, but wh human frailty? bes ` 


“The fixing of the absolute zero at ~ 273° C. is’ based 
on the theory that ‘at that temperature a body would 
practically be annihilated—a conclusion which in.a 
previous chapter we have shown to be unwarrante? by 
the facts”! 

` There is more about this absolute zero of temperature, 
which is evidently a bugbear, and $ considered as*non- 
sensical as ‘absolute position or absolute truth ; in fact, on 
the subject of thermodynamics generally the authors are 
naturally, afflicted with wholesale ignorance, which they 
believe to be scepticism. “The actio of the stean? 
engine is generally attributed to heat,” they say on p. 84, 
“and calculations are based as to the quantity of work 
to be got out of a heat engine om the supposed. mechans 
ical equivalent of heat,” and they proceed to poipt out the 
errors in this view. dt appears that “the trug cause of 
the motion of the piston is a disturbed equilibrium, arid 
consequent tendency to equalisation.” “ Hedtis no more 
an entity than acidity or hardness or depth of colour.” 
In fact the whole doctrine of energy is absurd. 


“The whole doctrine of ‘energy,’ with all its astound- 
ing and contradictory corrollaries, has not been deduced 
from any facts at all, but is begotten of those conceptions 
which have come down to-us in unbroken succession 
from our primitive and ignorant ancestors. The facts 
have merely been distorted in order to make them.fit 
into the mould of the prejudiced human mind.” 


After this they proceed to “deal with the error which 
has given rise to the doctrine of the dissipation of 
energy.” “When estimating the efficiency or power of 
doing work of a body we do not measure the force which ts 
just necessary ta arrest its motion [as we ought to do, is 
implied], but that which actually causes it to move a 
certain distance ; in which case- there. is bound to be a 
discrepancy, an apparent loss.” 

Joule’s exper iments involved. also a fundamenta] 
error, “owing to his’ assumption that a certain weight 
descending a certain height- “in a certain time is the 
measure of its mechanical power.” 


“Where he committed the error was that he ageutied 
the whole power of the descending weight to have been 
eexpended in diiving his mechanism, [but] to produce 
motion in the mechanism the weight had to be greater, 
than the resistance’of the latter, . . The power of the 
weight was greater than the mechanical effect in his 
|| paddles; and hence greater than the corresponding 
thermal effect.- But bý how much greater. Joule never 


Peat of determining.* Tp ors yi 


$ 


. No, alas, he believed practically asgvell as theoretically 
that action and redction were equal. . ‘ 


“Instead of estimating the ‘heat’ produced by friction, 
and then dividing the assumed .mechanical power_by the 
‘numberof heat units—as Joule:did —he might: nea a 
mated *the mechanical effect produced by ‘heat,” and ° 
e pas : A ae: : ` 


But our authors are more polite MI 
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then have calculated the heat equivalent. of work by 
dividing the calculated thermal units (which no doubt he 
would have assumed as being all converted into 
mechanical ‘effect) by the resultant work expressed’ in 
foot-pounds. *Manifestly he would, in the latter case, 
have given too high a heat value to the mechanical effects; 
just as in- his actual reasoning he has given too 0 high a 
mechanical value to his heat-units.” 


A And then in a footnote : 


* “There can be no doubt that it was purely scented 
thag the latter process has not keen adopted by Joule”! 
`; If hê had happened to make his experiments in this 
inverse way, the authors go on to say, the law deduced 
would be “that the heat energy of the: universe is 
becoming every day more and more changed into 
meghanical energy.” .° 


“Thomson’s error @vas due to his acceptance of Joule’s 
conclusions. Joule, in his turn, arrived at his fallacious 
conclusions by the double error,’... and both these 
philosophers have shared in the fundamental error that 

‘energy’ is a something which is transferred from one 
body to another. Thus do we see how fertile an erroneous 
conception is in producing error... . Verily, as Lord 
Bacon expressed iț”— 


e Then follows a quotation about the tendency of the 
human mind to reject contrary instances—not without 
great and pernicious prejudice-s“in order that the 
authority of those previous conclusions may remain un- 
shaken.” , 
But not only do they thus misapprehend matters 
of real physics: the authors also fail to understand 
_ even such simple popular phrases as Tyndall’s “Heat 
a: mode of motion,” and criticise it as if “mode” 
meant, “result”: saying that if heat were due to 
motion, then equal weights of different substances 
falling from..equal heights should manifest the same in- 
crease of temperature (p. 165), and they go on to say that 
experiments on this pobit would be. desirable. The 
generation of heat, they say, is due to states or acts of 
coercion, and in one of the few modest sentences to be 
found'in the book they confess, on p. 163, that _ 


“our own belief is that all bodies while in states of 
coercion [like compressed air] are constant sources of 
heating, but that the diffusion is equal to the rate of 
generation, and hence no sensible, increase af tempera- 
ture can take place,” - . 


Further on they recover from this unusual weaknese, 


. stoutly maintaining thatewhat they call Tyndall’s view of: 


heat is quite wrong, “since heat is due to arrested motion, 
not to motion itself,” and boldly asserting that the amount 
of heat generated. by bodies falling fiom a height depends 
va their hardness, © ’ t 


. : @ 
“a quantity of water. or :mercury,falling from -a ‚certain 


height would not generateras much heat. as would a like. 


quantity of, say, steel falling-from’an équal height.” 


It would be tedious to follow the authors through*gheir 


_ wild:statenients concerning ‘electricity and magnetism in. 


detail ; the following brief extracts must suffice. 


* “The gold-leaf electroscope, consisting as it does of 
glass and metal, will be found to be analogous to an 
electric machine, 

*r vis- not’ yet understood; and. no. aştempt has been 
* fade to explain it” (p. 211). ; 5 
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Indeed, ‘the principle of the -instru-. 


€ x 


« ‘The resistance of thift wires i$ less, than the resist? 
aticeof thicker wires of the same material, widhi is the 
opposite of what is currently | Peltered to be the 9ca8e 2 
p. 222). : 
“The total resistance of 6 Ibs. of copper, for eee 
would be the same whether the 6 Ibs.eof copper were 
only a yard in length, with a corresponding. 
a mile long and correspondingly -thinner.” 
“ Air is a most powerful electric, and when. between 
the poles of a powerful electro-magnet pase hee of the 
character of @ viscous fluid.” ; 


Then follows a reference to tie usual wełl-known -ex- 
periment of moving or spinning copper betweqn the 
poles, with the following note appended : 


“which shows that air is attracted by powerful nragnets 
e 


and held there with a firm grasp.” 

“The distinction between electric and magnetic attrac- 
tion is arbitrary, and no more philosophic than is the dis- 
tinction between light and heavy bodies, hot and cold 
bodies, voltaic electricity and galvanism.”? ` 


` The distinction usùally drawn between conduction and 
‘induction is asserted to be spurious. Heat electricity 
and magnetism are said to be identical, being all excited 
by friction.- Magnetic attraction may just as well be 
called gravitation, since. the only difference is that it is 
not necessarily i in a vertical direction. 


Thus we'get led ‘back once more to the subject of | 


gravitation, and Newton’s law i is replaced by the following 
foggy statement. ' 


“Bodies attract each other in proportion to their 
different states of excitation, in proportion to relative 
‘mass, and inversely proportionally to the square of the 
distance and intervening resistance.” 


“The point of attraction of the earth for bodies on its 
surface cannot be in the centre... for that would 
involve the assumption that the op osite half of the 
globe . . . exerts a force equal to that of the nearer 
half.” 

“The theory that attraction is proportional to mass is 
not borne out by facts: attraction on earth is actually 
‘less where the diameter of the earth is greatest. If we 
turn to the heavens matters are even less satisfactory.” 


The astronomical determination of the mass of central 
bodies turns out on their view to be quite illusory.® 


With regard to “action at a distaifce,” our philosoplters 
find no difficulty whatever; they point out that air and 
water and other ,matter only obstruct the fall of bodies, 
wherefore, of course. the- less there-is between bodiés 
the better they can attract, They quote the usual 
„extract from’ Newton’s letter to, Dr. Bentley, and add 
‘comments a 


‘in order to show-why such luminaries. of the human 


.|,intellect weré, unable; to see what! to us seems. as plain, 
(ias the noon-day, sun ; ‘and, we trust to be able. to showe 
ithe reader. that it yas.again the zgnzs fatuus of suggestive , 


words and false concepts by which these, great intellects 
-wege decoyed from the path of philosephy into the 
quagmire of metaphysical word- -quibblings.” 

But noy, towards the end ‘of thé volume, when the 
‘Newtonian theory. is once’ mare attacked, the authors 
fail to keep their mantle so strictly down, and the cloven 
‘hoof of the familiar old paradoxer ‘becomes at length 
conspicuous. ee 


i ““This fact, that the „planets do hot fall into thè’ un 
‘notwithStanding the aSsertion that they mutually attract 


« @ 


ameter, Uim. © 
. 


~ clusion that, 


e 


. sar other, but, quite ‘contrary*to this theory, actualy 
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and gigantic in the far future. When feebleness of the ° 
kind quoted by the authors is believed to represent any-, 
thing like mathematics, no wonder that practical men ° 
and others regard it with aversion thinby veiled* by 
contempt. PE ea 
But not onfy is mathematical reasoning lightly re- 
garded by our authors, they differ from most of their, » 
species in treating experiment also in a slight and un~. 
substąntfal manner,*which though by no means intended. 
for „disrespect really amounts to it. A number of ex- 
- periments are quoted, some of them made“apparently by 
the authors themselves, ‘which if they were frue would è 
constitute some of the greatest discoveries of the century; 
but they are obtained in the most casual manner, as‘if, 
like the scientific hero of many ngvels, the authors had 
only to retire into a back room for about twenty minutes, k 
in order to make the most momentou$ and. fame-bringing 
discovery. We quote two instances, - 


























recede from the sun at regular intervals, is as yet an 
unexplgined* problem. In works on astronomy, however, 
tle fact is generally glo$sed over, and “it is made to 

e „appear as n the recessions were most satisfactorily 
accounté Put og closer examination the supposed 

° langtion’ uns out to be either mere rhetoric or a 
series of equations of abstract mathematical problems. 
Why, if sun and planets constantly attract each other 
propgttionally to their quantities of matter, and inversely 
proportionally to the square of: the distances do they not 
fall into eacheqther and afl into the sun? The question 
is a perfectly legitimate one, seeing that every writer on 
astronomy has deemed it necessary to offer explanations. 
-But these explanations are far from satisfactory, as we 
shall now endeavour to show.” 


And so they proceed ultimately to arrive at the con- 


“while there is no doubt that the curvilinear motion of 
terrestrial bodies is due to the joint action of two forces, 
viz, the impelling force and the attraction of the earth, 
there is no evidence either direct or indirect that 
planetary motions are due to two such independent 
forces.” ‘ 


- The ridiculous ideas capable of being formed by men 
of so-called education concerning the meaning and 
function of mathematical reasoning is illustrated on page 
353, wherevit is said first that Newton’s achievement was 
not what is usually supposed : 


“ By heating a body it is made to weigh less: that is, ` 
not merely is its specific gravity lowered, but its absolute | 
weight is less, and it regains its formér weight on ° 
cooling ” (p. 380). . 

“Our explanation of this is that, thoygh cool. to touch, 
the molecules are still in a state of excitation, and hence , 
their lesser weight” (p. 383). 

“Another experiment was made as follows. sA glass 
tube sealed at one end evas contracted in the middle. In 
the lower portion were placed about 10 c.c. of water, and 
in the upper portion a stick of dry potassium lfydrate of 
about an equal weight, and the tube was sealed. After 
cooling, the tube was weighed and then turned upside 
down, so that the water could flow on to the potassium 
hydrate. The stick of potassium hydrate partially dis- 
solved, and the solution crystallised. On weighing it, 
was found to be lighter by about zo mgr. On shaking” 
the glass the crystals partially redissolved, and the*tube 
became heavier; but after some time the crystals re- 
formed, and the tube weighed again less” (p. 384). 


On pp. 397 and 401 we are teld that inside the crust 
of the earth there is a'neutral sphere or zone outside 
which bodies press inwards, but within which they press 
outwards, so that gravity at a certain depth in the earth 
is inverted and bodies press upward. So this naturally 
explains volcanoes,—in fact the earth,’ if: cooled Ene 
explode like a Rupert’s drop (p. 402). 

. Matter from the interior, if it ever got above the . 
neutral zone, would be found to be light instead of heavy, 
and hence it is that the dust of „Krakatoa took so long 
to settle (pp. 400 and 407)! 

After this we can be surprised. at nothing, and so we 
go on to learn :— 

That the axial. revolution of the earth is due to the | 
radiation of the sun, like ne motion of a radiometer or 
o$ a sunflower. 

That the real diameter of the earth’s orb is re . 
and not 8000, miles. i 
That by reason of its axial rotation the-earth rolls on 
its ow’ orb, pressing against the zone of neutral attrac- , 
tion, and thus effecting its annual journey. round the sun 

like a coach-wheel. 

That the sunspots are circumsolar , Planets with 
satellites, their apparently irregular shape being an 
easily explained optical illusion. 

That the terregtrial seasons are caused by unea 
solar attractions; and other éxtraordinary nonsense. ws 


“Newton, however, has done nothing of the kind; 
nor has he even attempted to do so. What: Newton 
did prove was the proposition that ‘A body [acted on] 
by two forces conjoined will describe the diagonal of a 
parallelogram in the same time as it would describe the 
sides, by those two forces apart. It is the truth of this 
mathematical proposition that Newton proved, and not 
that planetary motions are actually due to two such 
forces.” . ; : 


And then it is added : 


“Abstract mathematical formule can never prove a 
fact in nature.” All that mathematics:can do may be 
illustrated by the case of a man sent to market with 
eighteenpence, who returns with sixpence, then on the 
hypothgsis that he spent the difference on a dozen apples, 
mathematics enables us to calculate the price of each 
app ; or, given the*price, it can find the number of 
apples bought. ; 


Criticism of this sort is gravely printed. It appears 
to be literally “true that many men, including a few 
schoolmasters, believe mathematics to be represented by 
schoolboy studies, and especially by “problems leading 
sto simple equations with one unknown quantity.” f 
In Section A, at Toronto, recently, Lord Kelvin 
implied; ¿z passani, that a schoolboy in the very first 
month of his algebraical studies came across some- 
* thing which when developed led into®the heart of 4e 
mathematical arcana; viz. when he came across the 
° imaginary roots of a quadratic eqtation. No wonder 
that in Lord Kelvin’s perspective quadratic equations 
are relegated in imagination to something like the first 
month of a boy’s mathematical study ; but, alas, many of 
us know boys of sixteen who ‘have been for years at what 
schoolmasters call mathematics, and who have hardly, 
yet arrived at quadratic, equations. In the perspective of 
man a British school, trigonometry forms a sort gf goal, 
e and*the elements of the differential calculus loom dim 
o 
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We will on these topics make only two quotations,” 


p though the exposition of the dectrines occupies several 


chapters. 


** “Nobody will question that, at ‘a certain distance 
between sun and earth a body will be® more strongly 
attracted by the latter than by the,former, or by the 


-(former than by the latter, as the body may happen to |. 


be nearer the one or the other. In eother words, nobody 


* will question that the earth has its own field of attraction . 
ag against the sun ; hence all that is within that field of , 


attraction wéuld form part ‘and parcel of the mass. 
Now, the distance between earth and sun is at all times 
determined by their relative states of excitation, as before 
explained. Hence the earth may be regarded at any 
one moment as being kept at a certain definite distance 
from the sun, as if held there by ropes or bars. But the 
earth revolves, and %in revolving meets with a greater 
resiStamce on the®side nearest the sun than on.the 
opposite side ; hence there is greater retardation on the 
one side than on the other: from which follows the 
translation in orbit, The laws of rigid mechanics find, 
, therefore, here application. The earth is drawn towards 
* the sun, but cannot pass a certain line; and this line is 
the rigid surface against which it presses. To the eye 
nothing may be,there impenetrable; but to the earth 
this invisible circle is like a hoop of adamant, against 
* which it presses and al8ng which it is rolling i in space.” 


And this brief note :— ` ° 


“ Prof. Belmholtz estimated the depth of the luminous 
envelope zat soo (!) miles. This estimate... is 
ludicrous.” 


` 


Thus at length the lofty position appropriate to superior 
‘knowledge is fully assumed; and from pitying and apol- 
“ogising for Newton, rebuking and correcting Thomson 

and Bait for their fundamental errors, the authors prb- 
ceed to laugh at an estimate by von Helmholtz. 

Behold, a greater than these men has arisen; another 
still larger volume already in manuscript is threatened ; 
and the natural philosopher of the twentieth century is 
to be Ignatius Singer ! O.J.L. 





PHILOSOPHY OF KNOWLEDGE. ` 


Philosophy of Knowledge, By Prof. G. T. Ladd. Pp. 

xv +614. (London: Longmans and Co., 1897.) 

ROF. LADD, of Yale, is well known as an industrious 
writer on psychology, and upon philosophy regarded 
mainly from a psychologist’s point of view. The present 
volume gives his Theory of Knowledge, and with some 
naïveté he claims for it “the treatment due to a pioneer 
work,” and avows a “quite unusual interest” in its 
success. His method he characterises as a constant 
, striving “to make epistemology vital—a thing of momenf, 
* because indissolubly and mpst intifiatel y connected with 
the ethical and religious life of the age.” 

Most modern psychologists of note have definitely 
broken with that abstract and detached view of their 
science which would argue the question of the “ origin” 
of knowledge within the limits of a-narrow subjectivism, 


*and which would assume that thereby the questions of | 


nature growth and validity had received adequate solu- 
tion, , The present tendency of psychology is rather to 


‘ater itself as that specialist training which makes general . the volume needs condtnsation. 
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metaphysic profitable, or, at ang rate, to, ended youn i to ° 
set itself right with metaphysic, by an alliance based, 


perhaps, uporf a compromise. è iy 


Of such a tendency Prof. Ladd is a representative., e . 


He puts forward a strenuous pleg for®an ulpffate view 


‘of knowledge and reality which shall neit¥er beysubjec™™ 


tive idealism nor crude realism, neither wholly dualism 
in one sense of that word, nor wholly monism in one 
sense of tha word. He insists on the implication În the 
act of knowledge. of what hê not very happily calls 
“extra-mental” or “trans-subjective” reality, meaning 
that we apprehend that which is manifestly independent 
on our individual consciousness, and does not emerge 


in it as a a matter of courseas the result of its owns 


laws. He urges the claims of our feelings and our will 
to be satisfied equally as well as our thinking taken 
abstractly. He demands as a sort of postulate of faith 
that we take it that things are known in some sense as 
they are. The self, he holds, is known as it really is, 
thinking, feeling, and willing. And things are known 
as what will not always as we will, and by an analogical 
saltus as other will. 

This is interesting speculation, but it is rather eclectic 
than original. Prof. Ladd would seem to be å pioneer 
only in thé sense that we are at present fortunately free 
from Erkenntnisstheorie as it is too often understood in 
Germany. For he is something too well read in theories 
of knowledge which pass with undue freedom from 
psychology to metaphysic, and often approach perilously 
near to ignoratio elenchi. 

It is in his criticisms that this influence, which con- 
stitutes, as we venture to think, the weakn ess of his work, 
makes itself apparent. Interlined with positive views 
as to the relation of faith to knowledge, of zesthetic and 
ethical Value to reality, where Prof. Ladd obviously owes 
much to Lotze, or as to the relation of thought and 
reality to will, where Wundt’s influence is manifest, there , 
are offered an erudite though inconclusive history of 
opinion and a running fire of uncomplimentary comment 
upon Kant, Mr. Spencer, Mr. F. H. Bradley, and others. 
And the sympathetic insight of the successful aritic is 
wanting to the Yale professor. The results, as well as 
the methods, of certain thinkers are agnostic or sceptical, 
and that must not be. And so a discursive appreciation 
of various points of their doctrine is put forth, which, 
eg. in the.case of Kant, ranges, with the exception of a 
suggestion as to the implication of will in the treatment 
of the second analogy of experience, entirely within 
the circle of commonplaces on the subject, and ise 


altogether unconvincing to believers in the results of © 


sympathetic interpretation. “Again; in dealing with”post- 
Kantian idealism, it is not’ its alleged panlogism which 
he griticises, as fe might well have done from his 
Wioendtian standpoint, but rather its general tone or 
points so truistic thaf any theory of knowledge must, and 
1f not explicitly yet tacitly does, meet, them. 

The discursive and rhetorical style of the book would 
of itselfetend to ineffectiveness in matters of criticism. 
It is often picturesque, and has many happy ‘phrases ; 
it sometimes rises to eloquence, ande is always eminently 
readable. But it is singularly vague aad elusive. And 
H. W. B. ; 
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. ** . OUR BOOK SHELF. < : Both terrestrial and celestial subjects are admirably 


Bau ynd Leben unserer Waldbdume. „Von Dr. M. 
. Büsgen, Professor an dtr grossherzoglich sächsischen 


.» Forstlehranstalt in Eisenach. Pp. viii + 230, mit 100 


Abbildttggen. Jeng: Verlag von Gustav Fischer, 1897.) 


° THIS <compxehensive volume on forest botany, which 


~ 


e 


is „essentially on the same lines as the well-known 
text-books of Débmer-Nobbe, Hartig, and Schwarz, gives 
an interesting account of the structure and physiology 
of forest trees. The introductory chapterseare devoted 
to a general*eyternal survey of the tree, note being made 
of the, various forms of buds and shoots, while the in- 
fluence of their position and development on the habit 
of trees is clearly indicated. An interesting subject is 
touched upon in the annual and periodic rate of height- 
growth, and reference is-made to the relationship that 
exists between the rapidity of growth in youth and the 
_ light-requirements of trees. With hardly an exception 
_trees that are intolerant of shading grow with great 
rapidity when young (larch, birch, &c.), and are thus 
enabled to keep their crowns well above the level of 
those of competing species. Slow-growing species, on 
the other hand, are not prejudically affected by moderate 
shading (silver fir, beech, &c.). Were they otherwise 


they could hardly have survived in the mixed primeval’ 


forest, where the struggle for existence proceeded with- 
out interference from the woodman’s axe. 

An important section of the book deals with the 
annual wood-ring, the characteristics of which are so 
useful in aiding in the identification and in explaining 
the properties of timber. 
the causes that lead to modifications in the annual ring 
of trees has been much advanced of recent years, there 
are still many interesting problems awaiting solution, as, 
for instance, in the matter of- eccentric growth. The 
explanations that are usually offered can hardly be said 
to be sufficient to account for the constant eccentricity 
that occurs‘on sections of wood taken from roots and 
branches, as well as from stems that have grown upon 
a hillside. And even after all that has been written by 
Sachs, de Vries, Krabbe, Hartig, Strassburger; and 


others, who will confidently say whether pressure, nutri- 


tion, physical exhaustion of the cambium, water, or 
heredity is the true cause of the difference that exists 
in the structure of wood formed early and late in the 
growing season? l 
After discussing the ‘formation of duramen and the 
propefties of timber—where, by the way, one misses any 
reference to the latest work of Roth in America and of 
Schwappach in Prussia—the author proceeds to an ex- 
amination of the leaf and root. As was to be expected, 
a good deal is said regarding the many theories that 
‘Nave from tinte to time been advanced to account for 
the ascent of water in trees—so ably summarised up to 
date by Marshall Ward in his book on timber—and 
while greatest prominence is given to Strassburger’s 
e experiments, the work of Dixon and Joly receives ap- 
preciative recognition. A chapter on fruits, seeds, and 
seedings completes a volume which, while designed 


e chiefly for foresters, cannot, fail to be of use to a larger 


public, and especially to students of botahy. 
ns . ` WILLIAM SOMERVIL@E: . 


“Physiography jor Advanced Students, By A. T, &im-« 


mons, B.Sc. Pp. viii +483. (London: Macmillan 
and Co., Ltd, 1997.) : 


Although our knowledge of, 





dealt with, the explanatipns being clear and to the point, «' 


and.the selection of illustrations, which number 218, 
leaves nothing to be desired. The experiqnental method 
so. successfully adopted in the previous book has been, 
adhered to as far as possible, though there is naturally 
less scope than before for this treatment. Another 
notable and praistworthy feature is the large number 
of references to books and Proceedings of societies dealf* 
ing witle special branches of the subject, and it is, 
much to be desired that advanced students should 
acquire the habit of utilistig information Qf this kinds 

At the end of each chapter is a series of test ues- 
tions, which will doubtless be greatly appreciated by’ 
teachers. There is also a summary of the chief points 
of each chapter, which will be valuable if not misuseel ; 
but there is possibly some danger of the less serious 
students confining their studief „to these condensed 
statements. EN 

We believe that the book will admirably supply the 
need which must have been felt by teachers and students 
under the new conditions ‘created by the revised syllabus. 
In conjunction with the volume to which it is a supple- 
ment, it will also provide the general reader with a com-, 
prehensive view of the earth and its relation to other 
bodies in space. 


Chemistry for Photographers. By Č. F. Townsend, 
F.C.S. Pp. xviii + 158. (Lendon: Dawbarn ande 
Ward, Ltd., 1897.) 5 : 

GREAT is the numbereof those who practise tfe art of 

photography at the present day, but how many of these 

are acquainted with the chemical reasons underlying the 
numerous ‘manipulations which are performed? Every 
photographer, it does not matter how much or how little 
he employs his camera, should make himself familiar 
with, at any rate, the chief rudiments of this science, 
even if he does not wish ‘to enter more deeply into, 

details. - S 
The book which we have before us gives the reader a 

concise and clear insight into the various chemical ques- 

tions which come into the sphere of photography. The 
author has carefully drawn attention to the fact, that by 
good judgment, and by payirf& heed to the actions of 
various chemicals employed, the photographic plate can 
be made to give results far better than when such know- 
ledge is lacking. 

Not only is the chemistry of the photographic image, 
developers, reversal, intensification and ređuction, print- 
ing, &c., clearly explained, but useful information is col- 


lected, bearing on impurities, recovery,of residues, cellu- 


lose, resins, varnishes, &c. Curiously enough, no mention 
is made concerning the pros and cons of mounting solu- 
tions, an important question for those who wish their 
prints to last more than a year or two. Perhaps this 
subject will receive attention in# future edition. f 

The book should be read by all who wish to gain an 
insight into the chemical side of photography. 


My Fourth Tour in’ Western Australia. 
F. Calvert, F.R.G.S. Pp. xxvii + 359. 
e William Heinemann, 1897.) j 
MR. ALBERT CALVERT has written much upon Western , 
Australia, and has been generous in publishing his views 
ayd convictions as to the mineral resources of that Colony. 
He’ gow informs his readers that the object of previous 


By Albert 
(London : 


-works was to advance the interests of the Colony, whereas 


‘THs book is a supplement to “Physio&raphy for | in the present volume the subject is treated “entirely from 


Beginners” by the same author, and for those who have 
“mastered the earlier work is will furnish an excéllent con- 
‘tinuation -course. Matter, energy, the air, the sea,-and 
“kindred subjects occupy ‘more than half the volume, 
l while the description of ‘the dsfferent members of “ the 

universe,” and of the various matural laws rejating to 

ttem, occupies the remainder. 
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‘a personal standpoint.” Open confession is proverbially 
good for the soul, and by declaring that the book con: 
‘tains ‘a narrative of personal impressions, intended::tos 
interest’ and -amuse the public, Mr. Calvert leaves no 
room for doubtas to the purpose of his new publication.. In 
keefing with this object, a number of illustrations of purely. 
personad matters are included in the volume. > 
e og . 
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LETTERS TO THE EDITOR ` : 
(Zhe Editor does not hold himself responsible for opinions ex- 


pressed by his correspondents. Neither can he unde:take 

Yo retirity gr to correspond with the writers of, rejected 

manuscripts intended for this or any other part of NATURE. 
` No notice is taken of anonymous tommunicgrons.) 


Astronomical Constants and the Paris Conference. 


Many objections have, recently been raised—above all, in 
America—to the decisions of the International Confasence that 
* met in May 1896, at Paris, with the object of choosing a fniform 
system of fundamental stars and astronomical constants fom the 
four great ephémerides of Berlin, Logdon, Paris and Washing- 
ton, The matter is of the greatest importance, inasmuch as 
it refers .to the bases of precise astronomy, together with a 
general tendency of all science to a method of international 
discussion that, leaving free and autonomous all personal and 
local initiatives, bring workers in such agreement as is necessary 
fo? nullifying discrepancies and contradictions. Of such ten- 
dengy. we have ‘the, most comforting manifestations in the 
Internatiénal Geodetical Association, in the Commission (also 
international) for unifying weights and measures, and in the 
similar meetings of scientific men of every nation for the 
electrical measurements, for meteorological services, for the 
photography of the heavens. Astronomy is, perhaps, among 
all physical sci8nces the one destined by its historical tradition, 
no less than by its present and future necessities, to second— 
nay, to promote and develop—the cosmopolitan tendency. The 
grand spectacle of the face of the Heavens, ever before the eyes 
ofall; the difference of jhenomena according to the horizons, 
Which carries with it the need of co-operation between the 
observers diversely .situated with regard to the celestial sphere ; 
in fine, the high and significant moral education that comes to 
astronomers from the continual contrast between the immensity 
of .the heavens and the miserable narrowness of the limits 
traced out conventionally on the globe between one country and 
another ; here are the causes through which a spirit ‘superior to 
any narrow nationalism was soon breathed into our souls. Tycho 
Brahe, the proud “Danish patrician, the founder of practical 
. astronomy in the Renaissance, sings sternly— 4 
n Omne solum forti patria est, coelumque 
e Undique supra. ... 
And his name, with those of Copernicus, Kepler, Galileo and 
Newton, form a constellation that shines not more for the sky 
of Denmark, than for that of Germany, Italy, or England ! 

On the other hand, on the sentimental considerations of' the 
solidarity of the human race, to which a great. weight must: 
always be given, other arguments of a more modest and more 
positive character rest and flourish; these comfort, and, if I do not- 
deceive myself, put out of all reasonable doubt the necessity of 
imprinting on our science an international character, From 
the daydn which Frederic William Bessel solidly constructed, 
on ithe admirable observations of James Bradley, the ‘‘ Found- 
ations of Astronomy,” enriching with his teutonic analysis the 
product of the patient. Britis ingeniousness, a new current of 
collaboration among astronomers of every country was: opened. : 
The works of the said Bessel, of. Struve, of Argelander, and 
lately those of Auwers and Newcomb, set out by admitting that: 
the modern era of precise astronomy opens with Bradley, as ther 
era of the Renaissance. began. with Tycho Brahe, and ‘the: 
Hellenic with Hipparchus.. Each of-those;three great observers 
had his precursors, whose work seems to establish a mysterious’ 
continuity with the astronomy of the civilisation immediately 

- preceding it, Aristillus and Tymocharis, the first Alexandrian 
observers, are connected with the astronomy of the Orientgl 
nations-; King Alfonso of Castile, Paolo Toscanelli‘and Regio- 
montanus with that .of the Arabians ;*Hevelius, Cassini,- Flam- 
steed with that of the Renaissance. But as in the great 
catalogue of Hipparchus we have the measure of what the 
genius of the Greeks could give when applied to observgtions 
‘of the heavens, as only in the celestial places determined- by 
Tycho Brahe we have the materiaf for the new planetary theories 


of, Kepler, which led to the discoveries of Newton, so to Bradley: 


(and :to Bradley.alone) we must-refer thes rational application of 


* these delicate means of astronomical observation that, revealing- 


the most minute corrections: tobe applied to the places of stars, 
led to the foundation of a,sidereal.astronomy. The precession 


. of the equinoxes more rigorously determined, the nutation ef the 


A*terrestrial_axis and the aberration of, the. fixed stars giscovered. 
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ang measured in their effects; the places of 3222 stars exagt . 


settled in regard to the fundamental circles of the sphere, wit 
; precision unkpown till now, and comparable ofily tg that’ of 
the modern meridian observatiorfs: these are tHe fruits of the 


long, fatiguing and sapient vigils of the Royal Astronomer in, e 


that Greenwich Observatory whencé_astrenomy issted trans- 
formed one hundred and fifty years ag8. ` p 
But if: Bradley merited in the competent and severe jifdgment 
of Bessel the glorious epithet of v2 incomparabilis, if Lindehau 
and Struve had been able to say that astronomy had been 
renovated at Greenwich and that the work of the great English 
observatory sirp&ssed at the end of the eighteenth century all 
remaining astronomical productions, ‘if, aftere fhe exhaustive 
‘discussion of Bessel (Fundamenta Astronomia), Bradley's work 
has still been good enough for a more refined elaboration in the 
last quarter of our century, by the merit of Auwers, who-has 
given it all the value.of which it was intrinsically suseéptible, 


it isno longer allowable nowadays to put entirely on one side = 


all the material that has been accumulated from 1750 till now, 
and which ought to concur with Bradley’s observations in fixing 
with all possible approximation the values of the fundamental. 
constants and the coordinates of the leading stars. As to what 
refers more especially to the precession of the equinoxes and 
to the proper motions of the stars, it is undeniable that the 
value of Bradley’s observations is notably augmented by their 
antiquity : the greater the length of time that has elapsed, the 
more is manifested the influence of corrective terms, in which 
time itself is multiplied by the coefficient of the precession: or 
by the proper motion on the one or the other coordinate. But 
to render such influence really efficacious inthe calculation of 
the factors that enter into the same terms, it is necessary that 
the lapse of time should be so great as to’carry the terms that 
contain it to a higher order of term (unknown) that represents 
the accidental and*systematic ‘errors’ of the places settled by. 
Bradley. Now no one could affirm that the century‘and a half 
that has passed between Bradley and our time be sufficient for. 
‘this ; on’ the contrary, indications are not wanting that authorise 
an opposite opinion. Shall we, for this, resign ourselves to.a 
perfectly passive indifference, allowing time to mature the terms’ 
still too restricted? - For the accidental errors, there is nothing 
else to be done.;, but they are not the most. dangerous; and, on 
the other hand, the abundance of Bradleyan observations would 
allow us in many cases to rely upon fortuitous compensations, 
' For the systematic errors, however, the case is different. We can 
and we ought, with: all the means of investigation with.which the 
improved state of the science furnishes us, to seek out those 
systematic errors that still remain in Bradley’s Catalogue, even: 
‘after the acute revision-of Auwers, Such a work would-in no 
wise be irreverent to the labours of the talented Berlin ‘astronomer, 


i who, for the first, has given us, precious materials for investiga- ` 


‘tions. of that: sort, by his: new-and masterly discussion of the 
observations’ that’ Tobias Mayer made at. Gottingen, con- 
temporaneously with .those of Bradley. It is necessary in a 
. special manner to ascertain (as my. revased master Schiapagelli- 
‘suggests to me) whether and how far it is possible to: render 
‘independent of Bradley the enormous amount of, observations 
made by Piazzi at Palermo between 1792 and 1814. To:such 
‘research I am now atteriding; while at the New York.Observatosy 
‘(through Dr.. Davis) and at: Turin the ‘elements are. being) 
‘prepared in accord for a new reduction of the :Palermitan 
‘Catalogue. . Until.such:a reduction be completed; and: until. 
: analogous researches have.been. instituted.on.all. the observations 
‘that can lend themselves to.the solution.of:the problem, and® 
ithat were executed in the first half of the century, it- will.be 
‚vain to impose by international agreement the values fer. the 


| precession and for proper.motions that should be not-provisory. @ 


iThe antiquity Sf the equinoxes observed by Bradley is. not 
-suffigent title to.maké us exclude & riori equinoxes more-recent 
‘but more precise, those observed in Germany g¢specially. - For 
‘tretheeds of astronomyeuntil now Bradley’s work has rendered 
‘incalculable service; but what Bradley could by himself give,. 
the has given. It-is perhaps illusory to þeliewe that: a deeper: 
‘and minuter discussion (as is undoubtedly Newcomb’s last, com- . 
ipared.to those: of the Struves) can “lead us-to a more. intimate 
i knowledg® of thé truth. . é T 
ıı Butit is not alone in the exclusion of intermediary, observa- 
tions, of those.in a special manner belonging to the first-half of 
„our century, that the conclysions of the Parjs Conference. find 


„serious objections, for what refers to the. precession and to préper - 


‘motions.® As Prof. Lewis Boss notes in a deep and animajed 
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dertakings adapted to throw new light on the controversy await 
their dul@[ment : the zones of the Astronomische Gesellschaft and 
thé Catalogue of the Paris Observatory. Notwithstanding the 


e sifferential character of the first, and the heterogeneous origin of 


the second, Prof. Bows thinks that we cannot estimate from these 


* wtwo copious springs of ifformation on the proper motions, in, 


which t®e abundance of data compensates (in certain limits at 
least) their dependence upon the errors of the fundamental 
systems adopted, i 

Allow me to add another consideration to those put forward in 
all competence: by the American astronomer. ® The problem of 
the precession “iœ indivisible, as we have said, from the problem 


of the groper motions: the problem of proper motions may’ 


depend in its turn on the displacement of the solar system in 
space. Now there is no doubt that a solution; fit to be con- 
sidered definitive for a long series of years, is still wanting as to 
the last problem, And the reason of it is clear: it has been till 
now attacked on different sides, but always with individual 
method, inherent (we must say) to the state of science, that has 
not yet mobilised all its forces for a simultaneous attack. The 
classical methods based on confronting between stellar co- 
ordinates observed at many years’ distance, and on subtracting 
in the observed displacements the parallactic part from that due 
to the real motion of single stars, are singularly convenient to de- 
termine the directions of the translatory movement of the solar 
system., To determine its velocity it is instead more convenient 
to use spectroscopic methods, with which: the velocity of each 
star is measured in the direction of the visual ray. The very 
brief time that has*elapsed since the day that Vogel, at Potsdam, 
with such ability rendered possible the measurement on the 
photographs of the slender and nearly imperceptible displace- 
ments of the spectrum lines, has not yet allowed this method to 
be applied in all its potentiality, the fecundity of which Secchi 
had already divined, as many worthy observers, such as Pickering 
and Maunder, had attempted to practically employ it. When 
the new photographic equatorial (to be mounted at Potsdam) has’ 
given the means of studying a large number of stars inferior to 
the second magnitude (which is the limit till now of the instru- 
ment used by Vogel), when the rigorous proceedings of the illus- 
trious German spectroscopist become familiar to the American 
astronomers, who until now are perhaps the only persons to 
whom the question of expense presents no difficulty, when a new 
installation is to be made, then, and only then, the moment for 
approaching the solution of the problem of the solar translation in 
space by the medium of a rational combination of astronomical 
and spectroscopical methods will be arrived. i 
Once the movement of our system is known with sufficient 
exactitude, it will be easy to eliminate its effect from the proper 
motions of the stars, which can then be reduced, free from all 
systematic part, to the merely accidental variations of the co- 
ordinates, and can therefore be treated as accidental errors, and 
submittéd to calculation, together with the eventual correction 
of the constant of precegsion. This will only gain in precision 
the longer its deduction is delayed, which, for obvious reasons, 
may be afterwards made definitive for a long series of years. It is 
exactly for such a consideration that I thirtk it right that all the 
equinoxes determjned after Bradley’s, and which are not affected 
(as those of Piazzi are) by incurable errors, should be used in the 
new determination of precession, it being possible only, from 
the comparison of these equinoxes, to rise again by extrapolation 
to Bradley’s epoch, with data adapted to render clear the law of 
- "the systematic errors remaining in the revision of Auwers. 
‘As to the nutation, it does not seem that the, value 9:21 of 
this constant, adopted by the Conference, has yet given rise—at 
@ all events, in public—to disputes and oppositions. Anyhow, it 
will not be useless to remember that me rigõrous determin- 
ations of it were by several authorities demonstrated tẹ be 
necessary in regent years, and that especially the persistent 
uncertainties have their being throughsthe disagreement, hot 
yet well explained, existing between the value of the terrestrial 
flattening given by the mechanical theory of the nytation and 
that given by geodetical meagures. Harkness has sustained the 
need of a new series of observations, tending to furnish a new 
value of the constant, of nutatien, more precise thar that of 
Peters. While such a series is projected and executed (and it 
will be necessary to prolong it at least for one of the periods of 
nineteen years that, ‘reconduct the giode of the moon’s orbit 
to the equinox), the discussion of the enormous geodetical 
matgrial that is being accomplished will furnish us mor® secure 
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e ° papar in the xfstronomical Journal, two great astronomical yt- facts as to the flattening and to the moments of inertia of the 


earth, thanks to the comparison between the values given by 
the arcs of meridian and by the measured lengths of the pen- ° 
dulum for seconds. Hence a correction (that can be but 
arbitrary) seems premature as to the value alreddy assigned by , 
Peters, whose exactitude, agcording to Harkness, is remarkable. e * 

For the solar parallax, the Conference thought it opportune 
to fix a value of 8-80, ‘by an act of authority unjustified by 
sufficient explanations. This appears to many astronomers to 
be an acceptable mean among the most discordant values that 
laborioys Pesearches have furnished in the last twenty years. 
The lamented Tisserand found no other motive for being 
satisfied with this choice, efcept its approach. at less thaw 
a hundredth part of a second to the value fixed by Lapface. 
But the example of the famous mistake of Encke, not too oppor- 
tunely quoted by him, should have admonished him to use 
greater prudence. We have, it is true, two distinct groups af’ 
results in these last years ; some approximate to the value of 
8-75, the others about 8°85. Are we ŝo conclude that the first 
defect 'o’*5, the others exceeding as mich? Or is it not— 
given the great intrinsic accordance of the Single determinations 
on which every value reposes—more legitimate to suspect that 
some series are affected by constant errors relatively enormous, 
and such to take weight from them all in the definitive discus- 
sion? The fact is that, ‘notwithstanding the transits of Venus 
and the oppositions of ‘Mars, notwithstanding the photographs e 
and the heliometers, or the combined forces of men of value like’ -. 
Gill, Auwers, and many others, the problem of the parallax 
remains more open than ever. It is true thas, as Boss remarks, 
one active period for this research seems at an end ; but it is 
true also that, on the contrary, the question of the aberration ig 
more lively than ever; and that, in the presentestate of 
astronomy, it would be ahsurd to settle the value of the former 
just when the greatest efforts are concentrated on the latter. 
To avoid contradictions, I see nothing better at present than to 
adopt (which, for the immense majority of astronomers, would 
simply mean to preserve) the constant of abérration given by 
Nyren, and the corresponding parallax, as it is calculated with 
the last value of the velocity of light, determined by Michelson 
at Breteuil. In a few years the material for a new calculation 
of the aberration will not be wanting; each of the series in- , 
stituted lately for the study of the variations of latitude at’ 
short periods will furnish a useful element for discussion. * 

We'see from this rapid analysis how all fundamental problems 
of astronomy, even being connected with each other in a single 
problem, by effect of the equations of condition that unite the 
single constants, can, for simplicity®f investigation, be gathered 
in diverse groups, according to the more intimate dependence 
of some constants upon others. We see also that the gigantic 
general combination, attempted by Harkness a few years ago, is. 
really premature, but has notable importance, as the first essay 
of the method which sooner or later must be used. + Harkness’ 
work in every way teaches us the inutility, or at least tke small 
efficacy, of isolated researches, that are not sought to be co- 
ordinated with the analogous researches on elements of the same 
group. If it be too bold to establish the solar parallax on several 
dozen physical constants, mechanical or astronomical, bound 
more or less with it, it would be too timid and behindhand not 
toetake into account with it the velocity of light, the stellar and 
planetary aberration, and the variatign of the geographical lati- 
tudes. The nutation joins with the constants that define the 
figure of the globe and the law óf the distribution of matter in the 
internal strata of it. Finally, the precession is united to the 
proper motions of the stars, and to the translation of the solar 
system in space, elements which in their turn depend on the 
systematic corrections of the stellar catalogues. 

A general renovation, then, of fundamental astronomy must 
precede a new and authoritative definition of the numbers that 


„the twentieth century must accept as the more probable values 


of the constants. The compilation of a fundamental catalogue, 
which must be the consequence of all this work, cannot be 
subordinated to considerations of opportunity, and much’ 
less to what Dr. Chandler shrewdly calls the ‘sentimental 
association vulgarly attaching to round, figures.” If, for 
reasons foreign to science, the editors of the Consadssance 
des Temps and of the Nautical Almanac will not accept the ° 
Newcomb’s or the Auwers’ stars, let them keep their own 3 
the slight residuary discrepancy between the ephemeride will 
certaitly be less giarmful than agreement on a new" pro- . , 
visional sygtem, that, not having more value than the existing™s * 


. 
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ones, would acquige superior authority without justifiable 
motives. Dr. Auwers, who is undoubtedly the most competént 
person in such matters at the present time, has well delineated 
the limits of,hjs fundamental catalogue, calling it not purely and 


. simply fundamental, but “fundamental for the observations of 
* the zones of the Astronomische Gesellschaft”, In other words, 


he has not intended to do anything else than furnish an indis- 
pensable basis for the great internationad undertaking about the 
zones, and has set up a guard against extending the signification 
of*“‘ fundamental ” that should legitimjse every deljcate use of 
The researches to which he is attending 
now, and to which the Paris Conference justly attributes ‘un 
fatérét scientifique de premier ordre, ”sprove how in his mindas in 
those of all the astronomers assembled in Paris) the fundamental 
catalogue now in use may be considered alike provisional, just as 


, thenew catalogue to be compiled at the end of this century for the 


needs of national ephemerides. To give to-day the title and the 
authority of a fundamental catalogue to a collection of stars is 
not sufficient in fact forthe single stars to answer simply to the 
conditions which are enumerated at page 6 (Appendix C) of the 
Atnnatxe du Burelu des Longitudes for 1897; it is necessary 
that their positions be founded on absolute observations, ex- 
ecuted with all the precision of which perfected modern instru- 
ments are susceptible, and on an exhaustive discussion of the 
series obtained till now on the same stars at Greenwich, Pul- 
kova, Leyden, Washington; and in a few other observatories. 
For the present.time the needs of the practice will be satisfied 
with collections like those of Auwers, Boss, Safford, and 
similar astronome?s. - 

eAfter all, if an international accordance were proposed ex- 
elusively to cause the four great ephemerides to adopt a uniform 
System $f constants and of fundamental stars {as it appears to 
have been decided at Paris), withou® taking care at the same 
time that the reasons for the preference granted to such a system 
should c@hsist in the undeniable superiority of it with regard 
to every other pre-existing, one might say that the agreement 
shows the absurdity of losing time, labour and mofiey in the 
compilation of four different ephemerides, whilst one alone is 
enough for the needs of astronomy and navigation. In fact, for 
what object are four separate bodies of calculators employed. to 


`~, draw from planetary tables the places of the sun, moon and 


othey bodies of our system? Would not one office alone, even 
international, be more than enough, and one sole almanac, pub- 
lished in several languages? And would it not be convenient 
to profit by the occasion to separate more clearly than has 
hitherto been done what is necessary for astronomers from that 
which is sufficient for geodefical observers, for geographers, for 
sailors? The papers in the Astronomical Fournal touch this 
matter with great ability, calling attention to the fact that the 
national ephemerides (except, perhaps, that of Berlin) show 
rather too much the effects of their practical destination 5 if this 
could be fused with the supreme scope of astronomy some 
centurits ago, when the decay of astrological tendencies obliged 
science, from reasons of self-preservation, to find for herself a 
utilitarian basis, it is not at the end of the nineteenth century 
that she should found on its applications the justification of her 
existence. Like geometry, like all positive and speculative 
knowledge, like fine art, even the science of the stars aims 
especially at the honour of the human mind, and, from this 
point of view, the discovery of Neptune is worth as much as 
the discovery of a new salutary remedy or of a new electrical 
engine. On the other hand, the positions of the stars and 
planets are now known and calculated with a precision far 
superior to that which suffice for the applications. An imme- 
diate accord like that of Paris seems thus superfluous for applied 
astronomy and premature for pure astronomy. In any way?I 
agree with Messrs. Boss and ChandJer in the.view that if an 
agreement is to be come to, is not in the form in which it was 
given at Paris. American astronomers justly note that, the- 
bureaucratic governmental character of the four offices publish- 
ing the ephemerides is not a sufficient ‘title for them to represent 


“all official and private astronomical science of the different 


countries in the definition of a merely scientific controversy of 
such moment. The directors of the four ephemerides indis- 
putably occupy an eminent pcsition anfongst their colleagues ; 
but, whatever may be their personal merits, their opinion (in a 
matter that touches the foundations of science) is not such as to 
impress itself authoritatively and without discussion. 5 
Moreover, I allow myself to add that sucà an opinion cannot 


* bind that of the numerous astronomers that belong te countries 
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where ephemerides are not published, and where they are*c@in- 
piled (as at Trieste and at San Fernando) second-hand., The 
resolution adopted by the organisers of the Conference 8f inviting 


Messrs. Gill and Backlund, with a deliberative vote, Messrs. Van , 


de Sande Bakhuyzen and Trépied with a qpnsultative vote, does 


not seem to me to represent anythingemore than a well-deserved, « 


homage rendered to those learned astronomers, ande perhaps 

might contribute to render more significant the exclusion of 
other countries; such as Austria-Hungary, Italy, Sweden, 

Norway, Denmark, the Argentine Republic, whose astranomers 

till now hawe estrongly and efficaciously contributed to the’ 
theoretical and practical study of# the argumgnts. As to what 

refers specially.to my own country, it may not be inopportune to 

recall to mind the ancient series of ephemerides published, first 

at Bologna, afterwards at Milan, which was interrupted twenty-five 
years ago in order not to lose time andi money by repegting what- 
was abundantly done at Paris, Berlin, London and Washingtona 
The history of the Milan Observatory in this last quarter of the 

century, proves that the promises made by its director Schia- 

parelli were not vain, that thus the Observatory might ‘‘ dedi- 

cate itself with greater alacrity to those researches that con- 

stitute the real progress of sciénce” (consacrarsicon maggiore 
alacrité a quelle ricerche, che costituiscono il vero progresso 

nelle scienze). , 

Finally, I believe that the discussion on the conclusions and 
aims of the Paris Conference should be continued by corre- 
spondence in scientific periodicals, as well as by direct treaty 
between the more competent bodies. And, perhaps, it would 
not be without some utility were the Royal Astronomical Society 
and the Astronomische Gesellschaft to yagree to examine and 
extend the plan devised some few years since by Dr, Gill for an 
international Congress of Astronomers, by which alone the de- 
liberations of the Conference could have full and authoritative , 
sanction. ` Fr. Porro. 


P.S.—The present paper was already finished when I read, in, 
No. 413 of the Astronomical Journal, Prof. Newcomb’s reply to 
the criticism of Prof. Boss. Notwithstanding the reasons 
strenuously advanced by the learned astronomer of Washington 
in support of his proposal of a new value for precession, it does 
not seem doubtful that the question must be considered from a 
wider and more general point of view. No one contests the 
delicacy and the rigour of the procedure adopted by Newcomb 
in drawing out his precession: no one denies but that he has 
treated the difficult argument in a masterly manner, enlightening 
it with his original and profound views. Where it seems to me 
that Boss dissents from Newcomb is in the opportunity of expend- 
ing such talent and labour about a material already exhausted 
and not susceptible of giving more sure results, in whatever way 
it be treated. In any way, even accepting the Newcomb’s new 
contribution to the study of the particular question of precession , 
with the praise due to it, the general question still remains open. 
—Fr. P.. ` 





e e 
The Treatment of Stamp Battery Slimes from 
Gold Ores. 

ON page 501 of your issue of September 23, there is given a 
brief abstract of a paper read by myself at the July meeting of 
the Chemical and Metallurgical Society of South Africa. 

The essential features of the paper have hardly been correctly 
rendered in the condensation, inasmuch as at present mechanical 
stirrers are employed for agitation of slime-pulp, jets of ain 
serving merely for oxidation, though their use as a means of 


-agitation is suggested. 


The primary use of aeration is described in the paper ‘as the 
oxidation of FeS, FeO,, Ha, and other reducers, so as to effect 
a preliminary prepangtion of pulp before adding cyanide ; hence 
the@KCy ‘is not protected by the presence of FeS, which, with 
other ferrous compounds, has already undergofte oxidation and 


become converted to ferric hydrate, in which state it neither - 


consumes cyanide nor abstracts oxygen. ; J 
The CO in the air blown through the®pulp is neutralised by 

the free alkali (CaO,H,) presentewhich thus serves to protect 

the KCyefrom decomposition. W. A. CALDECOTT. 
Johannesburg, November 8. ° g 


Abnormal Colours of Flowers. 
WITH reference to yout correspondent’s® communication in 
Nature for December %, on abnormal colours of flowers, I 
fancy the following note may be ofinterest. Towards the erfd of 
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"Agit 1894, near the Bernina Hospice in Switzerland, I sake: 
across several plants of myosotis. growing by a pool. In some’ 
cases the flowers were a brighé blue, but in others they were 
distinctly pink, several being entirely pink, and others showing 
ink blotches and lings. The plants were in a hollow, and on 


e the day of my visit there was an extremely cold wind blowing. 


Londog, December 2. 


HECTOR COLWELL. 





. Fire-fly Light. è i 

REFERRING tp my reply tog Prof. S. P. Thompson (NATURE, 
July 29), concernifig fire-fly light, I-can confirm what then I 
wrote. èIr. H. Muraoka has sent to me from Kioto in Japan a 
letter from which I derive the following particulars, (1) In the 
neighbourhood of Kioto there are about nine kinds of Luciole, 
which M? H. Muraoka continues improperly to call, in German, 
“Johanniskafern. (2) The insects used by him were probably 
Luciola vitlicollis and Luciola pictécollis (Kiesenn). 

Florence, December I. Car_Lo DEL LUNGO. 





AN ENGLISH BEAVER PARK. 


Se the Marquis. of Bute established a colony of 

beavers on his estate near Rothesay in 1874, no 
such interesting experiment: has, been made in acclima- 
tising these animals as that which Sir Edmund Loder 
has carried out in Sussex. The beavers have now been 
inhabitants of his park at Leonardslee, near Horsham, 
for eight “years, or rather they occupy an*enclosure 
inside the park. There they have been placed on 
the banks of a small stream, with a rather rapid fall, 
a situation which exactly suits them. It is sheltered, 
for the valley is deep and wooded, and there was an 
ample supply of timber, large and small, in the enclosure 
when the industrious beavers, reversing the story of 
“Settlers in Canada,” were brought from Canada and 
settled in Sussex. In the course of their eight years’ 
sojourn they have ensured their comfort by constructing 
in great perfection, and in the most durable form, the 
engineering works for which beavers àre so justly famed, 
and which gave rise to the Indian legend that the 
Creator, after separating. land from water, employed 
gigantic beavers to “smooth” the earth into shape. 
Meantime the colony increases in number, so that some 
of the produce have been sold to go, elsewhere. Never- 
theless the beavers’ industry is such that the size of their 
works, and consequently the area of the pool which 
they have formed, constantly increases. 

The space in which they were originally énclosed 
was’ less than an acr. This was only one-third of the 
size of the Marquis of Bute’s “beaver park”; but it 
gave quite sufficient Scope for the beginnings of the 
colony. It was,surrounded‘with a corrugated iron fence, 
which the beavers could not gnaw, down, while at the 
Same time they could not see through it, and so felt more 
secure ‘and “ private” in their park. Beaver engineer- 
įng .is directed entirely to one end. „This is to, form a 
pool deep. enough., and wide enough ‘for them to be able 
to swim beneath the water to the entrance of their 
burrow, and: to keep this entrance submerged: in dry 


weather, when the streams run low, andecovered with | 


such: a depth of water that:even in @he longest frosts, 
when: the ‘ice,in Northern Canada -is two feet: thick; 


_ there shall stil be water-space below it. 


‘In the water the beayer knows it is safe ; and, ien it 
also stores branehesefor food below water, ‘fastening’ them 
down with stones and mud, it is to serve as a place of 
refuge rather than as a storehouse, as a combingd_ moat 
and temporary hiding: -place,* that the beaver forms his 
pool. All his clever engineering, his wood-cutting, 


building, canal-makihg and construction .of “rolling 
ways,” are subordinate to this-efid. The two last works, | 
the beaver canal and.the beaver r6ad—the one. fer float- | 
ing; and the other for rolling logs to the. pool—are only | 
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brought into play Sie the supply of timber near at 
hand is exhausted. But» they are part and parcel of ¢,' 
beaver devices, and, though only recently brought to 
notice, are not less creditable than theit othereféats. ° 
In the present paper we shall not use the technical, 
phrases of hydraulic engineéring, but term the reservoir 
made the “pool,” and the containing barrier the “ dam.” 
In Canada, when fhe beavers were numerous, these 
dams werg noticed to be so nicely adjusted in formato 
the materal with which they were made, and to the. . 
force of the stream which they barred, that they could 
be clussified in relationeto these circumstartces. Dam$ 
built mainly of mud and stones had a different section , 
from dams built of sand and wood; and some made 
across rapid streams were curved, to resist the extra - 
strain. But the greater number were made of battens 
of wood about three feet long, with the crevices stuffed 
with mud, stones, and the twigs atd small branches’; 
and in every case the first engineering. principle necessary 
in the construction of a dam is observed. This is that 
the top shall be exactly level, so that the water of the 
pool, which must overflow, because the stream enters it 
from the top end, shall flow evenly over the whole length 
of the dam. AS every one conversant with that most * 
difficult form of the profession—river engineering— 
knows, any small gap or’ inequality soon ruins a dam. 
The water pours through these by preference, and at 
once cuts a gap. The beavers Rnow this, too, and tt 
Leonardslee, no less than in Canada, constantly’ examing 
the top of the dam, and mend the smallest.gap along the 
line. The Leonardslee dam is of the ordinary kind, not 
curved but straight, and built of battens of woed, made 
of the boughs from trees cut down inside their enclosure, 
or from those which were given them as food. In all 
cases they ate most of the bark ; then they cut the'sticks 
into lengths of about three feet, and worked’ them into 
the structure. Plenty of mud was pushed into the cre- 
vices on the upper side, and all the small twigs and. 
sticks were pushed .in to make the whole’dam tight. 


. With great judgment they spared a small oak growing 
| just below the dam. 


This now, acts as a, support to the 
structure ; all ‘the other trees in the enclosure, except 
those protected by metal guardg and one very large fir, 
were either felled, or attempted. to be felled.. .It seems 
obvious that they kept- this tree purposely às- a buttress ; 
for the dam is made.higher.and, therefore, wider each 
year; as the pool above increases ; ‘the tree is now almost 
in the centre, and its roots.are already worked into the dam 
foundations. Even the baby beavers at Leonardslee, no 
bigger than rabbits; are put to “light jobs” in mending 
the.dam, and the elders are’ most industriots. Each 
winter brings down a quantity, of mud, which would make 
the pool shallower.’ But the beavers, raise the-dam so 
rapidly that, the pool gains in ‘depth, and | „spreads for a 
long .distance up .stream and laterally. . The dam is,,at 
least, five and, a. half: feet. high, and the depth of water 
above it five feet, yet it is so well-made that, though the 
hhuman-built dams of-several artificial pools higher up the 
stream were carried away in a winter flood, the béaver- 
dam was‘undamaged.. Near’ the ‘point at! which the 
sfteam enters -the ‘enclosure three large ‘trees, formerly 
on the'bank, are now submerged ‘in three: feet of water, « 
owing to' the fresh: height added to the barrier bélow. 
The beavers had begun to cut these trees: -down—a very 
hard ,¢ask, but, one. in which, they: would have . suc- 
ceeded had not the water risen so fast that they were: 
fidated off their legs when trying to go on cutting. 
One large beech tree, standing on a rajsed bank washed 
by the ever-increasing pool, was an object of envy to 
the: beavers. They concluded.that the quickest plan 
was not to cut it down, as it was very large and the 
wood, hard, but to dig’ it up. .So, with the aid of ‘the 
increasing “waters, they undermined the-tree; which : fell. ` 
geross their ‘pool. This gave them occupation for-some * 
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weeks. They ate every morsel of bark off the trunk and 

. . branches, and then*cut off the boughs, gnawed them into 
-* lengths, and took them to the dim and to their. “lodge.” 
The latter began as a burrow'in the bank. As’ they 
gradually- ehlfrged this, and filled up the bottom with 
“wood chips, they broke open. the roof to get head room, 

_ and constantly added to the dome with fhud and sticks. 

«æ lt iss nowa large untidy mound onethe bank, which at 


4 this point is steep. s 

‘ he process described above agcounts pariy for the 
* evolution of the beaver lodge from the burrow. But the 
keper of Lord Bute’s beaver stated that the beaveys at 
Rothesay did’clean out the old shavings which they took in 
+ to make beds of, and plastered them on the outside of 
their lodge, or on the same embankment. The present 
wgiter inclines to believe that this is likely to be correct, 
not in every case, but in some, for it is very much in 
kgeping with beaver eharacter. In such cases he ven- 
tures to-offer the folf6wing solution of the growth of the 
lodge; its ‘cases wh@re the beavers remove their bedding 
of chips. The water above the dam, owing to the causes 
mentioned: above, rises higher yearly. This must also 
raise the level in the sub-aqueous passage leading to the 
beavers’ chamber, and in time tend to invade the chamber 
* jtself. To remedy this the beavers would naturally raise 
the floor, and leave the débris of old “beds”. on ‘it, 
piling fresh stuff ọn the top, and at the same time quarry 
out the roof, both for head-room and to get fresh 
*eatth for'their floor. “When once the artificial roof was 
made the same process would.go on, until the rising 
water flooded out the floor altogether, and surrounded 
the lodge, as one sees it in old Canadian pictures. The 
lodge wotfld thus take the beehive, moated, form which 
it has in those conventional plates, even thotigh it lacks 
the windows which the French artists added for efféct. 
The beavers occasionally escape, by burrowing under the 
corrugated iron fence, This is not always intentional 
. on their, part, and they are easily caught again. When- 
“ever one gets out it travels up the stream, visiting the 
pools? above.: There a box-trap is set next night, baited 
with dog-biscuit,'of which the beavers are fond, and the 
animal is certain to be caught. One beaver, out fora 
stroll like this, tried to cut down a large Scotch fir, and 
did cut down a silver bifch. The first indication to the 
“keeper “next morning that a beaver had escaped was the 

sight of this tree, in full leaf, lying across a.path. . 

‘We imentioned above ‘that th ‘Leonardslee beavers 
zhad not made either.a.cdnal or a rolling path. There is 
-no need for either; for there are no more trees tó cut 
‘down, or logs to roll from a distance. But it is worth 
devoting a few lines to these, two of the less known, but 
not least extraordinary exhibitions of beaver intélligence. 
An old-established colony soon clears off all the timber 
near its home. In order to convey the more distant logs 
to the dam they carefully clear: paths, and roll the 

- battens ‘of wood down’ to the water. But the 
‘beaver canal, to which proper attention was ‘first: 
drawn by Mr. Lewis Morgan, is, in ‘the :writer’s opinion, ' 
more wonderful still’ ‘It is nothing more nor ‘less ' 
‘than a waterway, or several waterways cut from points - 
onthe stream’to ‘such parts of the adjacent plantationg 
-or woods as’ the: beavers wish ito visit, or cut timber in. ' 

. *- Sometimes, also, it is made thrdigh the centre of an: 

„island, to:make short communication by water. To.this, 

‘canal the beavers roll: their logs, and then tow them ‘to: 

-their dam. It has’ been urged that these canal are 

accidental,.merely worn-out along the customary roads ;: 
some are;:no doubt. .But wherever the writer-has seen, 
ttame -beavers-kep®, even’at the London Zoo, he has’seen! 
e them at.different times -cut trenches "to the edge‘of: their į 
‘pool, though: as. that at the Zoo; was':surrounded. by: a! 
‘stone ‘rim, the. béavers ‘could: not fill. the ‘trench ‘with | 


x e $ e 

e . e 
Which had a considerĝble area in which to cut “their o 
timber, tried to dig canals. This is the description givér 
by their keeper, who, though well acquainted with beaver 
stories, evidently had never h@ard of the canal. =“ Théir 
burrows they make by cutting a road from the middle of. e 
the dam for several yards into the d@ty ground, where oe 
they scoop out a dome-shaped burrow. ... Some of 
the roads to these burrows are from fifteen to twenty 
yards long, aud so level that the water follows them in 
the whole length”? Here is, undoubtedly, an insfance 
of the beaver canal. 

Those who care to comp@re' the methods of the 
Canadian beavers acclimatised at Leonardslee with the 
works and ways of the European beavers still surviving 
in Norway, will find an interesting account of the past 
and present history of the Norwegian beaver, by Mr. R. 
Collett (“Bieveren i Norge”),! illustrated with twelve ~ 
plates of beaver lodges and dams, and supplemented by 
an English summary. : 

The beavers’ present range is confined to the Stifts of 
Christiania and Christiansand, but a few remain on 
Bratsberg Amt and Stavanger Amt. The larger colony 
is on the River Nisser (or Nid), the westernmost colonies. 
_being on the river Mandal.. In all cases they. feed 
not on fir, but on deciduous trees, mainly the aspen. 
When not on the banks of large rivers they make 
dams, one of which, near Hellersli (Trungen), was. 
built entirely in three weeks, and formed a lakelet more 
than 100 yards across. The length of the dam was. 
14 metres. In'only one respect do the habits of the 
Norway beavers differ from those of the Canadian 
species. - Those that live on the.banks of the large rivers. 
cannot make a dam over such rapid: and-deep waters. 
‘Yet these rivers rise and fall, and there is a danger of 
the lodge being either flooded or left high and: dry. In 
these places the beavers build long lodges, at right angles 
to'the stream, and sloping up the bank.’ ‘When the river 
rises, the beaver can go up to the higher end of his lodge ; 
when it falls, the entrance-is still submerged and safe. 

In 1880 Mr. Cocks estimated the number of beavers 
surviving in Norway at 60; in 1883 Mr. Collett: believes 
there were r00. “Since 1894 and 1895 the beavers have 
been protected by law in their two principal haunts, for a. 
period of ten years in each district. be aa ; 

= * l "+" C. J. CORNISH: 





SCIENTIFIC INVESTIGATIONS OF THE 
LOCAL GOVERNMENT BOARD? 


e 
"THE Annual Reports of the Medical Officer of the 
‘4 Local Government Board -constitute in many 
respects the best treatise on practical hygiene we possess; 
‘Their diligent perusal by the embryo health officer woul 
equip him as no ordinary text-book can, do for the intel- 
‘ligent discharge of his duties. It would be well if can- 
‘didates for Public Health degrees were examined upon 
the Salient fedtures, of these reports. The' volume for ° 
1895-96, which has just been issued,-confains certain 
features-of interest. There is the’, usual, admirable 
summary of the year’s: work by Sir Richard Thorne; @ 
statistics with regagd to vaccination, and a'compilation e 
of--1eturns of notified infectious‘ diseases in urban 
distgicts,and in the county of. London. Vatuable reports 
are also contributed bY Dr. Copeman and Dr. Buchanan 
‘upon outbreaks of enteric fever, and-by, Dr. Sweeting’ 
‘upon an owtbreak of diphtheria. Théable report by the 
ate Mr. R. W. Thomson upon tht sewerage and drainage 
-arraifigentents‘of certain-valleys in the counties of ‘Mon: 
“ ‘mouth and Glamorgan, leads ‘one to. join in the regret 
‘expres$ed at the-loss‘of this talented official: -It-is,-how+ . 
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. ever; the auxiliary scientific inveftigations which call fér 
more special fotice in these columns. 
The geveral cases of Asiatic cholera that occurred in 
tlis country during 1893% led the Local Government 


e Board to keep a diligent watth in the subsequent year 


over any cases th&t presented symptoms of a choleraic 


æ nature, and Dr. Klein gives an account of the bacterio- 


logical examination made by him in twenty-nine in- 
stances. The comma bacillus was not found in any of 
the gases; they therefore proved to be examples of 
cholera nostras, or English cholera. Thes- eonclusion is 
‘a further cogfirmation,® if that were needed, of the 
diagnostic value of Koch’s methods. When Dr. Klein 
says,. “if the vibrio of Koch could be demonstrated in 
the bodies of persons not connected in any way with the 
choleralocalities of 1893, the bacteriological test as an 
=- important help in distinguishing between Asiatic cholera 
and cholera nostras would become practically worthless,” 
he is surely suggesting a doubt that does not exist 
amongst the great mass of observers. In a number of 
the cases the bacillus coli was found to be the pre- 
dominant micro-organism. Of fresher interest is Dr. 
Klein’s description of an organism isolated from cases of 
diarrhceal illness due to the consumption of milk, and 
named by him, “ Bacillus enteritidis sporogenes.” There 
is a misleading sentence on p. 196: “ordinary milk, such 
as is bought in many a shop in London, contains as a 
rule an abundance of bacillus coli, and if put aside it 
will rapidly ‘sour’ and coagulate spontanegusly owing 
to the multiplication of bacillus coli.” This might lead 
most readers to assume that the ordinary “souring” of 
milk is due to bacillus coli, and not, as is the case, to 
one or other of a considerable number of lactic acid 
producing organisms. Dr. Klein proceeds to a further 
report on prophylaxis in diphtheria, in which are mainly 
detailed the results of injecting living diphtheria cultures 
into the horse with the view of obtaining antimicrobic 
substances in the blood. The experiments do not appear 
to have brought out results of practical value, either with 
. his own “antimicrobic” serum, or with antitoxic serums 
obtained from various sources. Dr. Klein also con- 
tributes a “ Further Report upon Protective [noculations ” 
which will be read by all interested in the subject of 
which it treats. g 
“Snake venom in its prophylactic relations with 
‘poison’ of the same and of other sorts,” is the subject 
of a lengthy communication by Dr. Kanthack. The 
work of Calmette and others upon the effect of cobra 
antito%ic serum upon the poison of snakes other than 
the cobra is discussed, and there follow observations 
upon the nature of the immunity of certain snakes to 
certain snake poisons. Dr. Kanthack has not been able 
to confirm Calmette’s statement, that the injection of 
Solutions of chdorinated lime have value as a curative or 
immunising agent. On the other hand, as Calmette 
states, an antitoxic serum can be produced in rabbits by 
administration of the cobra poison itself, and still better 
e results are obtained by using the mixture of venom and 
chlorinated calcium. The inhibitory influence of different 
antitoxic serums upon cobra venom is next dealt with. 


e The experimental data given are in many respects in- 


complete, and it would perhaps have been well to wait 
till the experiments were finished before publishing any 
conclusions fom them.’ é 
Dr. Kanthack instances the marked retarding influence 
of liver extracts on the action of. cobra venom. This 
most interestiig statement is suppotted bys three ex- 
periments, and their continuation left for a future date. 
There follow notes on “immunising serum.” I¢ is again 
disappointing *to find experiments quoted with the 
addendum, “the number of my observations are too 
limited.” Attention should be drawn to an experiment 
De, Kanthack performed on himself with most remark- 
able results. In the course of nine days Dr, Kanthack 
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e 
swallowed 514 cc. of. living and déad broth cultures of 
the cholera vibrio, and ‘a solution of sodic carbonate to , 
neutralise the gastric acidity. A week later blood was *» 
obtained from the arm, and 3 ¢c. of the separated bigod 
serum was injected into each of threé “guinea-pigs. 
intraperitoneally. Fouredays later the guinea-pigs were 
respectively inoculated with B. prodigiosus, B, pyocyaneus | 
and V. cholere—owly the guinea-pig inoculated’ with 
cholera remained alive. The immunisation Dr. Kanthack 


had effecged on himself fer os, was apparently transmiten” 


by meħns of his blood serum to the guinea-pig. . 

The paper concludes ewith notes upon Pfeiffer, 
Bordet’s, and Durham’8 tests for the cholera and typhoid 
organisms. ‘It would have rendered the description 
clearer in one or two instances if it had been explained . 
what actually was seen, instead of expressing the results 
as “not quite negative” and “did not react absolutely 
negatively.” Dr, Kanthack congigers that “a genegal 
conclusion at this stage as to the specificity of antitoxic 
or immunising serum would be premature," though 
the facts so far obtained tend to support this conclusion. 
The paper is one more adapted for perusal by specialists 
intimately acquainted with the subject than by the 
general reader, who might be apt to carry away false , 
notions as to the finality of a number of the results ob- 
tained. One cannot resist the impression that the 
material for half a dozen researches has been crowded 
into the space of one paper. ‘a ' eo 

The difficult subject of food poisons is considered from 
the bactériological aspect by Dr. Cautley. The object of 
the inquiry was to as@ertain whether the multiplication 
or pathogenic properties of bacteria normally present in 
the digestive tract, viz. B. coli and Proteus vulgaris, are 
influenced’ by association with the non-pathogenic or- 
ganisms to be commonly met with in food. Dr. Cautley 
was able to demonstrate that the virulénce of the above 
bacilli is increased by simultaneous injection with certain 
food organisms into animals. On the other hand, feeding. 
experiments on similar lines gave negative results.. Dr. 
Monckton Copeman and Dr. Blaxall contribute sports 
on the advantages of. glycerinated vaccine lymph. The 
volume, like its predecessors, contains much of interest 
and value to sanitarians and bgcteriologists. 





THE ARCTIC WORK OF MR. R. E. PEARY. 


O* Monday evening Mr. R. E. Peary, U.S.N., pre- 

sented.to the Royal Geographical Society,a state- 
ment of the results of his Arctic explorations and of his 
plans for continuing these. . 

Mr. Peary has been engaged in exploring Northern 
Greenland for the greater part of the last ten years, . 
and in the course of his sledge journeys he has had 
fhore opportunities of studying the inland ice than 
has fallen to the lot of any other explorer. The most 
remarkable journey of the series was that, of 1892, when 
he crossed the ice-cap from Inglefield Gulf and dis- 
covered Independence Bay on the north-east coast of 
Greenland. This journey showed that the inland ice 
erminated to the north, and that there was no road that 
way to the pole. Land was seen to the northward, 
which Mr. Peary believes to be separated by a channel * 
from Greenland, and to extend probably some distance 
beyond the furthest north attained by Lockwood on 
Grafly’s expedition, 83° 24’. A second journey to Ín- 
dependence Bay in 1893 was frustrated by the un- 
exampled severity of the weather ; the party, which started 
with forty-two dogs returned with only one. In 1895 
another attempt ws more successful, but the resources, 
of the expedition and the transport available were in- 
sufficient to allow any advance beyond the position of 
1892. ‘ 


After, this journey Mr. Peary resolved to wait until the ° 


1 
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results of the Nansep and the Jackson- Harmsworth ex- 
: peditions were available as a guide to further work, but 
*he had no intention of abandoning his endeavour, to 
attain a high lajitude on the American side. This summer 
- he visited Cape York in a whaler, and succeeded in 
taking on board, and transporting safely éo New York 
a vast mass of nickel-iroņ weighing about roo tons. 
‘© This block is reputed by the Eskimo té have fallen from 
; p, and it bears all'the external appearance of a 
meteorite, while it shows the charatteristic Widmann- 
statten figures when the surface of the polished metal is 


etched with nitric acid.’ The transport of the block wis |. 


a brillfant engineering feat, as the only means available 
for getting it brought on board and lowered into the hold 
were hydraulic jacks and timber stagings. We under- 
staifd that the great meteorite is still the property of Mr. 
‘Peary, and has not yet been acquired by any museum. 

It iœnot to be confownded with the masses of telluric 

iron described by Bagon Nordenskiöld. 

‘Mr. Peaty’s description of the inland i ice was extremely 
graphic, and. illustrated by a superb series of coloured 
slides, prepared from photographs selected from his 

` collection of over 4000, The movement of the .surface 
ke believes to bẹ due as much to the drift of snow by the 
wind as to the discharge of glaciers, summer melt- 
ing and evaporation taken together. The snow-dunes in 
parts convert the in®ind ice into a veritable Arctic Sahara. 
Ig addition to collectionse of the restricted but brilliant 
flora of the ribbon of land freed from snow in summer 
along theŝcoast of Greenland, muqh valuable scientific 
work was done. Ethnology is the branch of science 
which has perhaps been most advanced. The Northern 
Eskimo, the Arctic Highlanders of Sir John Ress, have 
been most thoroughly studied and photographed. The 
entire tribe numbers some 250 individuals, every one of 
whom is personally. known to Mr. Peary. They have 
lived quite‘untouched by ‘civilisation, and free even from 
communication with the Southern Eskimo. They are of 
good physique’ and, while far from attractive in appear- 
ance or customs, they possess many good qualities. 

Mi. Peary, as the result of his experience of these 
people and of the conditions of Arctic travel, has formu- 
lated a scheme of progressiwe exploration which he will 
put into practice next year. Equipped by funds that 
are already provided, he proposes to take a ship up to 
Sherard Osborn Fjord in latitude 82°, taking two other 
white men and a picked group of eight or ten Eskimo 
with all their belongings. They will send the ship 
back and *form a camp, advance by the autumn moon- 
light along the coast, and winter as far north as possible. 
In the following year the northward march would be 
resumed until the furthest point of land was reached. 
This he hopes to find in 85°, if not even further north. 
From the camp at that point as a base a rapid journey 
must be attempted over the,sea ice to the pole and back, 
leaving most of the Eskimo behind. If the first year 
did not afford an opportunity the next year might, or at 
least the third. Mr. Peary’s principle is to wait for favour- 
able conditions, and he is prepared to remain at his most 
northerly camp five years if necessary. In the course 


of that time he believes that a door to the pole will open, |% 


ox can be pushed open. This principle has always been 
* approved by the leading Afctic men, and recent ex- 
perience has amply confirmed the importance of not» 
struggling against obstacles when it is possible, by shi] 
or patience, to take advantage of natural aids. 

Mr. Peary’s project has in it nothing sensational ; he 
holds no prospect „of startling discovery before "the 
public ; and the fact "that his expedition is already pro- 
vided for, obviates any necessity for making an appeal 
for financial support. The enthusiastic character -of his 
reception by a large and déeply interested audience cap 
only be’ paralleled in. recent years by the greeting 
Actorded to Dr. Nansen. 
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2 NOTES. ` ; 


Ir has been deaided that the statue of Lavoisier, for wifich ‘int 
ternational contributions have been subscribed, shall be erected 
on the Place de la Madeleine, Paris. The Municipal Council 


of Paris have sanctioned this site. ‘ 


- M. DITTE, professor of chemistry at the Sorbonne, has 
been elected a member of the Section of Chemistry of, the 
Paris Academy eof. Sciences, in succession to the Jate M. 
Schiitzenberger. f ° . Pind ‘ 


Pror. F. R. Japp, F.R.S., will deliver the Kékulé Memorial 
Lecture at the Chemical Society next Wednesday evening, 
December 15. 


AT the next meeting of the Royal Photographic Society on 
Tuesday, December 14, Prof. Gabriel Lippmann will read a 
paper on ‘‘ Colour Photography.” The meeting will not be held 
in the usual rooms at Hanover Square, arrangements having 
been made for it to take place in the theatre of the Society 
of Arts; a large gathering is anticipated. Non-members of 
the Royal Photographic Society will require admission tickets, 
which can be obtained on application to the Secretary at 
12 Hanover Square. 


WE regret to see the'announcement that Prof. Winnecke, the © 
distinguished astronomer, died on Friday last at Bonn. 


Lorp STRATHCONA AND Mount ROYAL, High Commissioner 
for Canada, will preside at Prof. Roberts-Austen’s lecture on 
‘ Canada’s Metals” at the Imperial Institute next Monday 
evening (December 13). The lecture, which will be fully 
illustrated by experiments, is open to the public, without tickets, 


Ir has been resolved to hold an international fisheries 
exhibition in Aberdeen in the summer of 1899. 


A SKELETON of the moa’ was sold at Mr. J. C. Stevens’ 
auction rooms on Tuesday, the price reached being forty-eight 
guineas. The bird was set up by Captain F. W. Hutton, F.R.S., 
from bones obtained at Enfield, New Zealand. The deposits in 
which these Dzornzs remains were found was described by Dr. 
H. O. Forbes in NATURE of March 3, 1892 (vol. xlv, p. 416). 


A GENERAL meeting of the ‘Aeronautical Society of Great 
Britain will ‘be held on Thursday, December 16, at 8 p.n., at 
the Society of Arts, John Street, Adelphi, W.C. Major- -General 
Sir Charles Warren, G.C.M.G., K.C.B., Will occupy the chair 
The following gentlemen and others have kindly arranged to 
exhibit apparatus :—Mr. Pilcher, a soaring machine and an oil 


engine; Major Moore, a model flying machine ; Me. E. S. Bruce, * 


balloon signalling apparatus ; Captain Baden-Powell, kites and 
a gliding machine ; the Society, cinematograph of flying birds. 


WHEN a large number of crickets are chirping at night in a 
field, they do so synchronously, keeping time as if led by the 
wand of a conductor. Prof. A, E. Dolbear says, in the Amerisan 
Naturalist, that the rate of chirp seems to be entirely determined 
y the temperature, ‘and ghis to such a degree that the tempera- 
ture canebe estimated when the number of chirps per minute is 
knowng At a temperature of 60° F. the rate was ‘found to be 
8o per minute, and at 70° F. it was 120 a minute ; ; this gives a 
change of four chirps per minute for each change of one degree. 


Tue following are among the lecture arrangements at the Royal 
Institution b&fore Easter :—Prof. Gliver Lodge, esix Christmas 
lectures (specially adapted for young people) on the principles of 
the electric telegraph ; Prof. E, Ray Lankester, eleven lectures 
on the simplest living things ; Pfof. Dewar, three“lectures on the» 
halogen group of elements; Prof. J. A. Fleming, hve lectures , 
on recent researches in magnetism and diamagnetism ; Prof. 
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"PStrick Geddes, three lectures on Cyprus. 

. meetings will begin on January 21, when a discourse will be 
giver: by the Right Hon. Bir John Lubbock? Bart., M.P., on 

* + buds and stipules. Succeeding discourses will probably be given 
by Prof. C. Lloyd®Morgan, Mr. A. A. Campbell Swinton, Dr. 
J. Hail Gladstoné, Prof. L. C. Miall, Captain Abney, Prof. 
T. E. Thorpe, Mr. James Mansergh, the Dean of Canterbury, 
Prof. Dewar, and others. Lord Rayleigh will deliver lectures 
afte? Easter. i 


AT the meefing of the General Medical Council last week, 
the @ommittee entrusted with.the .duty,.of preparing the new 
edition of the‘ British Pharmacopoeia, submitted copies of their 
draft af the work for the approval of the Council. The estimated 
amount to be expended on its production will be about 6000/7. 
The Committee suggest ‘that the price of the ‘volume might 
suitably “be seven shillings and sixpence,. but the power of 
actually fixing the price rests with the Commissioners of the 
Treasury. In order that the Pharmacopeeia might be issued 
early ‘next year, the Committee recommended that it be 
delegated to the Executive Committee to adopt the fully 
corrécted work as. The British Pharmacopoeia, 1898, to comi- 
municate: with ‘the Commissioners of the Treasury on the 
question of price, to publish the Pharmacopceia, and to make 
the usual legal announcement of publication. The report of 
>, the Committee was adopted. soe 


- 


. THE difficulties in the ‘way of a permanent establishment of 
the. Essex Field Club’s County Museum of Natural History have 
been very largely removed by Mr. Passmore Edwards’ muni- 
ficent offer ‘to build a museum at West Ham (adjoining the new 
-Technical Institute) to contain the 'Club’s collections, on con- 
dition that the building is maintained by the Corporation of 
- ‘West Ham as a permanent institution, and that it is opened on 
Sundays. The ‘Town Council have gratefully accepted Mr. 
‘Passmore Edwards’ offer, and arrangements -are being entered 
into whereby the annual upkeep of the museum will be provided 
for by.a joint fond subscribed by the Corporation and the Club. 
‘The. task of gathering the collections, and the scientific control 
‘of the same, will remain: with the Club. The. museum is in- 
‘tended to illustrate the county of Essex generally, while the 
Club's, smaller museum in Queen Elizabeth’s Lodge, Ching- 
ford, will be confined to objects from Epping Forest—the two in- 
stitwtions being mutually dependent and illustrative,. the ‘one of 
fhe other. Further details ‘will be issued when the negotiations 
are completed. = oe . 


: Ar the last meeting of the, Council of the Australasian; Asso- ` 


* ciation for the Advancement of Science, the following gentlemen 


were. proposed ‘as vice-presidents -of Sections :—Section Ae 


‘astronomy, mathematics, and, physics), Prof A. M‘Aulay'and 
Prof. T. R. Lyle; Section B (chemistry), Mr. R. T. Bellemey, : 
‘Prof E. H. Rennie, and Prof. Orme Masson‘; 3 
. (geology’ and mineralogy), Mr. W. Howchin and Mr.‘R. L. ` 

Jack; Section D (biology), Prof. J. T. Wilson, Prof. C. J. ' 
Martin, and Mr. J. J. Fietchér ; Section E,(geography), Mr. Pe 
‘G. ‘King and Mr. A: C. Macdonald ; ection F (ethnology and ` 
‘anthropology), Prof. W.Baldwin Spencer, Mr. Thos. Worsnop, ` 
‘ahd thé Rev. Lorimer Fison ; Sectéon G (economic sci@nce and ~ 
agriculture), Dr. H. Ni MacLaurin, Mr. R. Teece, Mr. W, 
‘M*Millan, Mr. S@dney Smith, Mr. E. M. Shelton, and Mr. W. i 
¡Farrer ; . Section -H--(&gineering and architecture); «Mr. ‘H. į 
‘Deane and..Pyof. W, H. Warren ; Section I (sanitary science andl 
<hygiene); Dr. D. Hardie, Dr. J..W. Springthorpe, ¢ and Dr. J.} 
Ashburton -Thompson ; Section’ J (mental, science and nal 

etion), Dr. A.eGarran, Dr. RA&N.. Morris, and Mre RHL. Roe. ! 

e A large number of additional papers were announged as having” 
* been promised to.the various ‘Sections: 
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The Friday evening i 


Section C: 


i divided into three parts: 


Tue Meteorological Council have published a very useful’ 
volume of Rainfall Tables for the years 1866-90, based upon « 
observations at 492 stations, selected so as to show as nearly as® 
possible the general distribution of rain @ver ‘the United 
Kingdom. The present volume ‘has been prepared in consiection 
with the previotis set of tables for 1866-80 published in the year 
1883, and while it igcludes in.the general averages the monthly 
and annual means of the earlier series, it contains the "Ey S 
monthlyeand yearly values for each of the years 1881-90, i 
any years prior to 1881 which were not previously published. To 
fa@ilitate the use of the tabtes, references to them ‘are arragged 
both under counties and-stations. There is no discussion of 
the observations, but the averages for the years 1881-90 aré 
shown upon three maps, together with the main watersheds and 
“the catchment basins of the principal rivers, and these exhibit 
the general distribution of the rainfall very clearly. The 
whole work has undergone careful supervision, and will be very 
valuable as a standard of reference in this branch.of ‘m&teoro- 


. logical statistics. 


+ THE meteorological.obseryations made at the Rousdon Ob- 
servatory, Lyme Regis, during last year, have: been brougkt 
together by Mr. Cuthbert E. Peek, and. published in the form 
of a Report. - The observatory is a second order station of 
the Royal Meteorological Society. MP. Peek not only de- 
scribes the meteorological conditic&s and statistics of thè. ot 
ferent months of the year, but also records the sresults ‘of a 
number of experiments’ to compare: rain-gauges 4 and anemo- 
meters of different kinds. A daily comparison, of the actual 
weather experienced’ at the observatory with the forecasts of 
the Meteorological Office showed that, taking wind and weather 
together, eighty-eight per cent, of the forecasts were correct. 
OFf wind alone, ninety-one per cent. of the forecasts-were ful- 
filled ; and of weather, ninety-two per cent. The most trust- 
worthy forecasts were in August, there being only one diy 
doubtful during ‘that month. ` Thè lowest perceritages of trust- 
worthy forecasts was ‘in: January, as might be expected froni 
the remarkable barometric: movements of that month. A 
comparison of forecasts and agual wind and. weather for thé 
thirteen years 1884-96, Shows that the percentage of successes 
was only fifty-nine in 1884, but in the” following years it 
reached seventy’ per-cent., and has been increasing year by 
year ever sincè. > The, best forecasts seem to have- been made 
in 1894 and 1895, in which years eighty- nine ‘pet gent. of’ the 
predictions were fulfilled, 

Dr. VAN DER’ STOK;. the’ Director of the meteorological and 

magnetical observatory of Batavia, has published a, very com- 
prehensive atlas, containing a large amount of information -on 
the winds; weather, currents, ¢c., of thé East Indian Archi- 
pelago. Some idea. of the magnitude of .the’ work, may .be* 
formed froni the fact that it extends to more than. two hundred 
‘large folio pages of tables ‘and charts, and 'that it- embraces, the 
whole’ area. between “the - western coast of Sumatra ‘and the 
‘northern ‘coast of New Guinea, For forty differént points of 
‘this « area the meteorological conditions Rave ‘been’ deduced for 
‘each. month and for seasons, while monthly wind-roses. have. 
been drawn for the day and night -separately., The work is 
(1) observations made on.-ships-;. (2) 
rainfall and. wind observations made on land ;:and (3) ) data- re- 
lating to tides. The materidlsimade use of-in the first part have 
‘been ‘extracted froni many. hundreds of Jog books kept’ ‘6n*Dutch 
*men-of-war during the years 1814-1890, and" were, ‘obtained 
from the: Ministry’ of Marine at the Hague for' “the ‘purpose o of” 
‘this discussion.’ -The'Wwork'is;a valuable’ contribution to both’ ‘the 
‘Physical geogigphy-and meteorology of that portion of the globe, 
‘and will be of great practical use to navigators, 
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at the* Royal Artillery Institution, Woolwich, by Mr% W; 
Wester, 
whether a patient (who ‘had severely injured his elbow) was suf- 
agering from a fracture or a dislocation, has itherto been given 
Howard Marsh. It appears, however, that Mr. Marsh 


yen ly only recommended the application of the rays to tif case, 


and that the actual photograph was taken by Mr. Webster, who 


had beep working for some time WitheMr. T. Moore. Thè 
photograph showed distinctly that thé injury was due to a dis- 
logation, and was not a fracture at all. 


was performed by Captain Salvage, an army surgeon.. Mr. 


‘Howasd Marsh described the case in‘ the British Medical 
Journala. but, says Genezal Maurice, ‘as he was simply dealing 


with it as a’stientific case, the names of Mr. Webster and Mr. 


Moore were, according to professional etiquette, necessarily 
The lecture from which we gather these facts appears 


omitted.” 
in the china id of the Royal Artillery Institution (No. 5, 
vot, xxiv., 1897). 9 : $ 


'THE.Annual Report for 1896 of the State Board of Health of 


MassachusettS has just*been issued. ‘Tlie work of the now his- 
torke sèries of experimental filters has been recorded as usual, 
and there ig hut little to add to the deductions already published 
in previous yéars regarding their respective efficiency in the puri- 
fication of water. 
has been eng 


of coke breeze, which is stated to practically remove all the iron. 


Another important matter which has been investigated is the 
‘purification of manufacturing refuse ; such factory-sewage may 
«contain ‘seyeral times as much organic matter as an equal volume 


of domestic.sewage, and is.extremely difficult to deal with ; in 


many cases the chemicals used in manufacturing processes being 
‘such as would destroy nitrificatiog if the sewage Were applied to. 
The dissemination of typhoid fever 
through the use of polluted water in ponds in the vicinity of so-' 


«an ordinary sewage filter, 


«called “ picnic groves ”—places of summer resort brought within 
P g P g 


easy reach of large. cities by the extension of electric railways—_ 
has, also been carefully inquired into, and the sanitary conditions 


«ofa large nfimber of such resorts and their water-supplies have 
wbeen investigated. Other matters dealt with in the Annual 
Report i are the’ production and use of diphtheria. antitoxin ; an. 


sexperimental i inquiry as to the diagnosis, genesis and diffusion of 


wondlaria ;examinations of sputum and other material suspected 
if containing tubercle bacilli, ic 


TAr the meeting: of: the Chemical and Metallurgical Gaay of 


“South Africa, held on October 16 last, some interesting data on 
adry’ crushing and direct cyaniding of Rand ore were given by 
Mr. Franklin White. Great ‘things. were. expectéd of this 


mnethod of treatment by some metallurgists a year or two ago, 
But, its progress has been far from rapid, largely owing, no doubt,, 


Ro ‘the’ comparatively low. percentage of gold extracted by its 
«use. According to Mr. White, however, 917 tons of, oxidised 
sore from’ Botha’s Reef, treated recently, yielded 65 ‘77 per cents 
«of.its- gold, the tailings containing 2°708 dwts..per-ton: -The 
only preparation of the ore was to: pass it througli a Gates 
scrushér, after which neafly 20 per cent, remairied on }-mesh 
pecreens. -Experiments seem to show that if the ‘material had 

een passed through. }- mesh screens, about 76- per cent. of the 
wold, would have -been extracted in one operation, - About 


To09 tons Of, pyritic ore from the Village.Main R&f. were: also. 


rexpetimentally treated-with excellent results, one-charge giving, 
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- THE first occasion upgn which Röntgen rays were applied to 
4yergical diagnosis was referred to by<General Maurice in the 
course of a few remarks made at the close of a lecture delivered 


The credit of having first used the rays to determine 


The diagnosis having 
beeh established, the operation of putting the arm in its place 


| Gothenburg, Sweden.’ 


The presence of iron in public water supplies 
aging the attention of the Board, and’experiments 
have been started which, as far as they have gone, indicate that 
this evil may be remedied by filtering water through a fine filter f 


a theofetical extraction of 89°25 per cent., as deduted from the ” 


difference in the assays before and after treatment. 
ness and simplicity of the process ate much in its favour. 
another paper ‘read at the same meeting, ‘Mr, Wilkinson esti- 
mated the present total costs of twenty-nine Rand outcrop mining 
companies as averaging only about 26s. per ton for mising, 
milling, development, &c., or about 4s. per ton less than in 
1896, when the native wages were higher. A further reduction 
in cost of 4s. o Te 55_ per ton would be accompanied by- ‘an 
ehormous increase in the profits. The life of the gold field 
is estimated at fifty years, and its average yield during Pet 
period at about 18,000,000/. per annum. A 


The cheap- , 


Ir is stated in Engineering that a company of consider- 
able importance and with ari influential board has just been 
formed in Sweden for the purpose, principally, of exploiting, 
through electric transmission, the vast untiséd power of the 
famous Trollhättan waterfalls, situated at.some distance from 
The new company is to take over Dr. 
de Laval’s waterfalls and property at Trollhittan, a carbide 


| manufactory at 'Okan, with turbines and other installations; the 


Edenäs waterfall in Upper Lulea,.and certain of De Laval’s 
patents and inventions. There are in both places considerable 
areas of land, .while the water-power at Trollhättan is estimated 
at 220,000 horse-power, and that at Edeniis at 100,000 horse- 
power, There is consequently both, power and space enough 
for industrial -installations on a.large scale. > It is intended .to 
build a tunnel at Trollhattan, which is to .receive the water 


„above the falls in question (for there are others above it, already 


partly utilised) just above the ‘f King Oscar Bridge,” through ` 
which the tunnel will lead to a power station below the ‘Hell 
Fall.” It is proposed to take some ‘20,000 tó 30,0d0 electric 
horse-power through this tunnel. Of this power the company pro- 
poses as soon as possible to make available 10,000 horse-power, 
of which half has already been let to a well-known electrical 
engineer for a period of fifteen years. , Of the 3000 horse- 
power. (effective) at.Okan, a portion is’ already being used for: ihe 
manufacture of carbides. : 


A survey of the conditions of artificial flight, and the ex- 


periments which have been made in connection with it, is con- 
tributed to the current ‘number of Science Progress by Prof. 
G. H. Bryan, F.R.S. It is pointed out that every one of the.con- 


ditions for successful flight has been fairly satisfactorily dealt with ` 
by various experimenters ; and it only remains to embody them 5 


all in a single machine. The directions in which the Solution 
of the problem should, be sought, are thus summarised by Prof. 
Bryan :+~‘‘If any experimenter can so thoroughly mastér the 
control of.a machine sailing down-hill under gravity :as to. .in- 
-@rease the, size: of ‘the machine and make it large enough to 
carry‘a light motor, and if, further, this motor can.be made of 
sufficient horse-power, combined with lightness, to. convertia 
downward into.a horizontal, or upward, motion, the, problem 
of flight will be solved. The first. flights need not, be. long— 
‘a hundred yards, rising,’ say, twenty or thirty feét above the 
‘ptound;, will be’ siifficient ; ; all else’ will be ‘Simply i a thatter ‘of 


‘improving on .f the, origina? model, and’ once success is iüssdred 


workers will not be wanting. Another promising dixéction ‘for 
‘success lies in an elaborate and exhaustive investigation | of 
balance’ ‘and stability, such as would allow of the, safe use of 
‘motor-driven machines too large ‘to ‘be controlled’ by ‘mere 
athleti¢ agility: This might partially Be “acquired by experi- 
ments with moflels, gradually increasing in size til they’ were 
“capable of carrying a‘man and a motor.. - But.if.the future.de- 
.velopmént of artificial flight is not to continte a ‘Tepetition of 


:theoretical ‘kn®wledge, there ig abundant work for .mhathema- 


‘tidians in reducing .the.conditions. of. stability: ‘of aerial! machines 
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*foa matter of pure calculation. One thing is certain, til this 
-isedoge designs of large air-ships for the whglesale transport of 
*passengers, officers and cargo are not of the slightest value ; 
their designers would do better to study mathematics, and help 
in the heavy work.of galculation still requiring to be done.” 


. FOR the purpose of testing whether change of chemical 
structure ever results in change of weight, Landolt carried out 
a tramber of experiments in the years 1890-92. Using a variety 
of reactions, he made a çareful series of weighings, both before 
and after ch&mical combination, of substances sealed in glass 
tub@s, but the results were inconclusive. In three reactions 
with silver sulphate and ferrous sulphate, producing silver and 
ferria sulphate, the apparent loss of weight was, on the average, 
more than nine times as great as the probable error of weighing, 
and a similar apparent loss was indicated as the result of six 
reactions between iodic acid and hydriodic acid. In some other 
reactions, however, the observed change of weight was some- 
times positive and sometimes negative, 
ings for another silver reaction closely related to the orie used 
by Landolt have now been made by Fernando Sanford and 
Lilian E. Ray, and are described in the Physical Review 
(October). The reaction used was the reduction of silver from 
an ammonia solution of the oxide, by means‘of grape sugar. 
The weighings show greater irregularities than those of Landolt, 
but they are still accurate enough to justify the authors’ con- 
clusion that the reaction used by them was unaccompanied by 
any such change of. weight as was observed in the similar 
reaction studied by Landolt. f 


THE September number of Terrestrial Magnetism, the pub- 

lication of which has been unavoidably delayed, contains, among 

' other contributions, a paper “‘ Ueber die Fehler bei Erdmag- 

netischen Messungen,” by H. Wild, and a translation of Prof. 

Max Eschenhagen’s paper ‘‘On Minute, Rapid, Periodic Changes 
of the Earth’s Magnetism,” already noted in NATURE. 


A copy of an inaugural address om ‘‘ Advances in Biological 
Science during the Victorian Era,” recently delivered by Mr. 
Isaac C, Thompson as president of the Liverpool Biological 
Society, has been sent to us. The address is an instructive 
review of the most prominent biological work of the past sixty 
years, and the nature of it shows that the Liverpool Biological 
Society ranks high among the scientific bodies of the city. 


Mr. ALFRED HARKERS excellent little guide to the study 
of rocks in thin slices under the microscope, published under 
the title “ Petrology for Students” by the Cambridge Univer- 
sity Press, has-reached a second edition. The book has been 
revised thitughout, and more attention has been given to 
American examples, at least among the igneous rocks. No 
better introduction to the study of petrology could be desired 
than is afforded by Mr. Harker’s volume. 


Tue Essex Field Club will publish about Christmas, as one 
ef their “Special Memoirs,” a volume on the ‘‘ Mammals, 
Reptiles and Fishes of Essex,” by Dr.,Henry Laver, one,of 
the Vice-Presidents of the Society. @Taken in conjunction with 
Christy’s §‘ Birds of Essex,” issued by the Club in $801, it will 
afford a complete guide to the v¢rtebrate fauna of te county, 
The work will be illustrated by original drawings by Major 
Bale, of Célchaster, and Mr. H. A. Cole, gf Buckhurst Hill, 


depicting some of theemore interesting species and their haunts 


in the county. à . 


THE magnetic observations made at 509 places in Asia and 
Europe during “the period 1867-1894, by Dr. H, Fritsche, 
Emeritus Iirector of the Russian Observatory at Pekin, have 
been brought together and published as a pan®phlet in which 
the whole of the MS. is reproduced in facsimile. The first 
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part of the pamphlet deals with the gormuke used in the cal- 
culation of horizontal iħtensity, and following it are tablks 
showing the magnetic elements at 509 places in Europe, 
Siberia, and China, the longitudes and latitudes of the places 
being given, and alsoe the dates of observation. Magrietic 
anomalies are discussed, and: two local anomalies—one near 
the island of Tous8ar-oe in Finland, and another near Moscows 
are described in detail, and illustrated by three maps, 


WITH reference to the note on p. 59 of our issue of November 
38, as to the storm signals used by various marime cougtries, 
which was based upon “information contained in the US. Pilot 
Chart of the Pacific Ocean for November, we have received’ a 
note from Admiral Capello pointing out that, in addition to, the 


> 


| use of flags of the Commercial Code and occasional semafhoric 


signals for the purpose of giving notice of the state of the 
weather between thesBay of BiscaySMadeira and Gibraftar, to 
passing vessels that may require it, th® drum andcoifa signals 
adopted by the late Admiral FitzRoy are regularly hoisted at 


the semaphores to notify the probable approach of stormy 


weather. 


THE additions to the Zoological Society’s Gardens during the 
past week include a Black-handed Spider Monkey (Ateles 


seoffroyz, 2) from Central America, presgnted by Mr. F, Colsell ; 


two White-naped Weasels (Pacyogale albinucha) from, South» 
Africa, presented by Mr. W. Champion; two Flat-backed 
Terrapins (Cyclemmys platynota) from Johore, Malay Peninsula, 
presented by Mr, S. S. Flower ; two Chameleons (Chameleon 
vulgaris) from North Africa, presented by Mr, Morace Dibley 3» 
two Rirtg-tailed Coatis (Wasua rufa), a Kinkajou (Cercoleptes 
caudivoloulus), a Punctated Agouti (Dasyprocta punctata), am 
Globose Curassow (Crax globicera) from British Honduras ; two 
Vervet Monkeys (Cercopithecus lalandii, & @) from South 
Africa, deposited ; two Scaup Ducks (Fuligula marila, 8:9 ); 


European, purchased. k 


Dr. C. ‘BERGEN asks us to state that in his letter on “The 
Law of Divisibility,” which appeared in NATURE of Novem 
ber 18 (p. 54), he should gave written 3(e,40.1 instead o 
B(@o-a41. 





OUR ASTRONOMICAL COLUMN. 


METEORS (GEMINIDS).—The interest awakened by the recen# 
expectation of a brilliant return of the Leonid meteors may induce 
many to make observations of other showers. It may be well 
therefore, to remember that from the gth to the 12th inst. the fairly 
good shower of the Geminids takes place. The radiant point 
is situated near Castor in R.A. 7h. and north declination 32°. 
In the years 1885 and 1892 there were remarkably good displays 


o CETI (MrrA).—In this eolumn last week reference wa 
made to the brightness of ‘‘ Mira” near its maximum. Furthe» 
observations made at the Solar Physics Observatory, Soutl 
Kensington, show that, as at previous times, the light curve o 
this star is subject to fluctuations near maximum, but the sta 
is still about the third magnitude, being considerably brighte 
than y Ceti (3°38 N.O.U.). Only visual observations of the 
spectrum have been, possible in consequence of the troubled stat. 
of the weather, which hasenot allowed of the- long exposure: 
necessary to secure the violet portion of the spectrum; th: 
visual observations show the same bands as recorded by Si 


*Norman Lockyer at Westgate in 1888 (NATURE, vol. xxxviii 


p. 61). This year the gtar will be well situated for observatio: 
for a considerable time after its brightest period, before heiny 
lost in the twilight, as itis now onthe meridian about 9.3" 
p.m. We hope®later to be able to give some additional facts a 
to the change which takes place in the invisible portion of th» 
spectrum in passing from maximum to minimum. 


THE COMPANION OF SIRIUS.—Prof. Burnham, using th 


36-inch Lic& refractor, was the last to observe the companion c 
Sirfus before its perihelion passage. The observation was"by m 


“ 
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means an easy one, the distance being measured as 4”'19 (1890 
April 22). Since that date, especially during the last two years, 
several observers have attempted to catch a glimpse of this body 
with varying resylts. Dr. See, in a communication on this sub- 

sect (Asir, Fournal, No. 418), points out that although several 

_rdbjtcts have been measured which weve thoughj at the time 
to be the companion in question, there seems to be evidence 
to show that In some cases these were spurious. There is, 

qwever, no doubt that the companion can now be seen, and 
seqewbemeasures show that it is following, with great agcuracy 
the orbit which Dr. See computed for it in his work on ‘Re- 
searches on the Evolution of the Stellar Systems ” (vol. i. p. 84}; 
The Satisfactory agreement of the observed and computed posi- 
tions shows that this orbit is of a high degree of accuracy, and 
will be serviceable for many years ito come. The following 
ephemeris, taken from Dr. See’s paper, gives the position angles 
and distances for'the next three years :— 


Pos. angle. Distance, 
e o 5 “a 
i 1897 yo ge 174°5 -= 4°59 
9820 .., a 169'0 4°72 
1899'20 syi 158'9 4°97. 
1900°20 ' ... aes 149°5 5'25 


A LIBERAL GIFT TO ASTRONOMY.—It was briefly announced 
in Jast week's NATURE that Miss Alice Bache Gould, daughter 
of the late Dr. Gould, had entrusted to the U.S. National 
Academy of Sciences a fund of 20,000 dollars; we are now 
able to state the preci@e conditions under, which the gift was 
made. „The money given by Miss Gould is ‘to be known as the 
Beamin Apthorp Gould Fund, and the net income of the fund 
is to be expended under the, direction’ of Prof. Lewis Boss of 
Albany, Dr. Seth C. Chandler of Cambrielge, and Prof. Asaph 
Hall of Washington, who are constituted by Miss Gould a board 
«of directors for@hat purpose. The income is to be devoted to 
the prosecution of researches in astronomy by assisting ¢bservers 
and investigators in such manner and sums as may be agreed 
upon by all three of the directors. i 

In a letter to the directors, Miss Gould writes :—‘‘ My object 
Wn creating the fund is two-fold; on the one hand to advance 
Khe.cause of astronomy, and on the other to honour my father’s 
‘memory and to ensure that his power to accomplish scientific 
work shal? not end with his own life... . Throughout my 
Wather’s life his patriotic feeling and scientific ambition. were 
closely associated, and I wish therefore that a‘ fund bearing his 
raame should be used primarily for the benefit of investigators in 
kis own country or of his own nat®nality. I recognise, however, 
shat sometimes the best possible service to American science is 
sin the maintenance of close communion between the scientific 
rman of Europe and of America, and that therefore, even while 
acting in the spirit of the above restriction, it may occasionally 
tbe best to apply this money to the aid of a foreign investigator 
working abroad.” ' ' 

One idea in the creation of the fund is that it may relieve the 
lirectors of the Bache fund of the Academy of some of their 
istronomical expenses, so that they may be able to devote more 
of their money to other departments. Miss Gould expresses a 
strong wish that astronomy of precision shall be distinctly pre- 
‘erred to work in astrophysics, first, because of Dr, Gould’s 
sersonal preference, and, seconda because of the existence of 
shdowments for astrophysics, The fund is distinctly intended 
‘or the advancement and not for the diffusion of scientific know- 
edge; actual expenses of investigation are to be considered 
rather than the personal support of investigators, and the 
lirectors are advised not to cover with their grants the field 
provided for by existing endowments. 


. 
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CORAL BORING AT FUNAFUTI) 





THE boring at Funafuti, according to the latest advices, had’ 


reached a depth of 643 feet. Rrof. David’s report is 
ranscribed from notes mdde during the progress of the work, 
ind gives his first impregsions of the materials brought up, 
Yown to a depth of 557 feet, which had been teached when he 
quitted the island to return to his duties at Sydney, leaving the 
work in charge of his assistant. The latest advices informed 
2“ Sum of Prof. Edgeworth David’s Preliminary Report on the 
Kesults of the noring in the Atoll of Funafuti.” Communftated by Prof. 


' &» Bonney, F.R.S., Vice-Chairman of the Coral Reef Boring Committee. 
xead at the Royal Society, November 25. . i 
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„perished, ònly their casts remaining. 


7 7 aa) <a ane 
him that the boring was arrested at 643 feet, but as it was 
hoped this was only for a time, we are daily expecting te hear, 
yet more gratifying news. His last Yetters, received during the* 
present week, give a few particulars of the materials pierced 
between 557 and 643 feet. The work, states Prof. David; often 
presented most serious difficulties, which” would probably have 
frustrated their efforts, but for the experience gained on the 
former occasion. : 

The bore-hole is situated about half a mile north-east of the 
Mission Church, and its height above sea level is about 1 foot 
above high wattr "mark at spring ides. The giameter is 
5 inches down to 68 feet; it is lined with §-inch*tubing down 
to 118 feet, and 4-inch from surface to 520 feet, so thas on 
Septeniber 6 a 4-inch core was being obtained. F 

The following is a general description of the materials: 
pierced :—For about a yard at the top there was a hard ‘oral 
breccia. This was followed down to a depth of 40 feet by 
‘*coral reef rock,” into the composition of which Heliopora 
cerulea, with spines of echinids and nullipores entered largely, 
the last predominating over the coral at from 15 to 20 feet. 
From 40 to 200 feet came more or less sandy material,’ but 
witha variable quantity of corals, These were scattered through 
the sand (calcareous* and of organic origin; foraminifera, at 
about 40 feet, making from one-half to two-thirds of the whole) 
sometimes as fragments (forming occasionally a kind of rubble), 
but sometimes in the position of growth, Between 120 and 
130 féet, and from about 190 to 200 feet, the ‘material is described 
as fairly compact coral rock, so that very probably reefs én situ, 
though of no great thickness, were pierced at these depths. The 
sand appears to be largely derived:from coral, but foraminifera 
occur, sometime#in abundance ; so too do nullipores, and here 
and there spines of echinids. Towards 150 feet signs of change 
begin to appear in the corals, and these become more con- 
spicuous as the boring approaches its greatest depth. In such 
case, if I understand rightly, some of the branching corals: 
crumble away and are represented only by casts, while others 
remain, the surrounding matrix becoming solid, cemented 
apparently by calcite.. Below’ 202 feet a decided. change takes 
place in the character of the deposit. All above this seems 
to be largely composed of material derived from corals, with 
occasional rather brief interludes of true reef; and this mass,. 
measuring, as said above, rather over 200 feet in thickness, may 
be termed the first or uppermost formation. Below this, down 
to about 373 feet, sandy material distinctly dominates, which 
sometimes is almost a calcareous mud. Still even there coral 
fragments and rubble ocoasionally appear, and now and then a 
few isolated corals. Other organisms may be detected, includ- 
ing nullipores, foraminifera, and mollusca; but until this 
material has been examined microscopically, it would be pre- 
mature to attempt any precise statement. This mass, in thickness 
about 170 feet, may be termed the second or middle mar 
‘It is not reef, though obviously produced in the vicinity of a 


reef, Below 370 feet is the third or lowestezone ; in this beds ə 


composed of broken coral become frequent, which are inter- 
calated with. masses of dead coral, though sandy bands also 
occur. The character of the material suggests that it has been 
formed in the immediate vicinity of a reef, which has occasionally 
grown out laterally, though only for a time, and has built up a 
layer of true reef, from 2 to 3 teet in thickness, upon a mass of 
detrital coral. In one place the rock is specially noted as 
“hard,” and hereabouts even the shells of gastropods have 
From 526 to 555 feet the 
bore passed through fairly compact and (in places) very dense 
and hard '‘coral limestone” and ‘‘ cavernous coral rock,” iif 
which dendroid forms were numerous. As regards the part 
b&tween 557 feet and 843 feet only brief information is to hand, 
but Prof. David states th&t it is reported to be chiefly coral 
limestone, hard and dense, with occasional soft bands of coral 
sand or @ral rubble. Thusethe third, or lowest zone, about 
270 feet in thickness, corresponds apparently with the first, 
but it seems to contain larger and more nunserowts masses of 
true reef. od = À 
Prof. David has also forwarded with his latest lettersa section 
of the boring ahd of the exterior form of the island, down to 
about 730 fathoms: the one drawn from his notebook, the other 
from Captain Field’s record of soundings. Frem this I gather 
the following particulars :—The bere-hole is, roughly speaking, 
rather over 100 yards from the margin of the ocean, and about 
165 yards fro that of the lagoon; it is about 240 yards 
from the spot where a sounding of 10 fathoms was obtained, 
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nearly 400 yards from- a, 36-fathom sounding, and rather ‘nore 
thah aguarter of a mile from one of 130 fathoms. After this 
the: submarine slope, for a @onsiderable deptlf, is not quite so 


e + steep, He also states that, at Funafuti, the vigorous growing 


portion of the, reef appeared to be limited to within about 40 


we feet’ of the surface, , 


. It Would be premature, as Prof. David remarks, to express an 
opinion’ as to the theoretical bearing of these results until the 
core has been thoroughly.studied. .But two things seem clear, 
(1) that true reef has been pierced at depths down to more than 
600 feet, and (2) that throughout the whole®of*the: time repre- 
sented by the mass which.has been tested, coral must have 
grow@ in great abundance in some part or other of the locality 
now represented by Funafuti ;- for. the atoll, it must be remem- 
bered, is surrounded by water about 2000 fathoms deep, which 
would completely isolate it from any other coraliferous locality. 
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THE VITALITY OF REFRIGERATED SEEDS: | 


A CONSIDERABLE difference of opinion still exists 

-à amongst biologists as to the condition of the protoplasts 
of resting seeds, spores, &c., in which all 'ordinary signs of life 
may be unrecognisable for a considerable period. 

According to one view, the essential elements of the cell, 
during the period of inertness, are still undergoing feeble but 
imperceptible alteration, accompanied by gaseous exchange with 
the surrounding atmosphere ; and, even when ordinary respira- 
tion is in abeyance, it is assumed there arẹ small internal 
changes going.on, due.to the interaction of certain constituents 


of the protoplasm, reactions which may be ind&pendent of the | 


outside gaseous medium, and which are often referred to under 
the somewhat vague term of ‘intramolecular respiration.” ` 

On the other hand, it is sometimes maintained that all 
metabolism is completely arrested in protoplasm-when in the 
dormant state, and that it then loses, for ‘the time being, all 

` power of internal adjustment to external conditions. 

According to one view, therefore, the machinery of the dor- 
mant protoplasts is merely ‘slowed down” to an indefinite 
extent, whilst, according to the other it is completely brought to 
rest’ for a time, to be once more set going when extérnal 
conditions are favourable. 

It appears to us that the advocates of the ‘‘slowing-down” 
hypothesis have scarcely given sufficient attention to the experi- 
mental evidence available, and that they have been somewhat 
biassed by a supposed analogy between the dormant state of 
seeds and. the hibernating state in animals, and have also, 
perhaps, been unconsciously influenced by Mr. Herbert 
Spencer’s. well-known definition .of life, which’ implies. a 
constant internal adjustment in the living protoplasm. © - 

.Jhe experiments of the late G. J. Romanes, which were 


described in a short paper laid before the Society in .1893.(2oy.. 


e Soc. Proc., vol. lwi. p. 335), are full of interest in their 
bearing on. this. question. Seeds .of various plants were sub- 
mitted in glass tubes to high vacua of 1/1000000 of anatmosphere 
for a.period of fifteen months. In some cases, after the seeds 
had been zw vacuo for three months, they were transferred. to 
other tubes charged :respectively, with ‘oxygen, . hydrogen, 
nitrogen, carbon monoxide, carbon dioxide, hydrogen sulphide, 
aqueous vapour, and the vapour of ether and chloroform, The 
results. proved that neither, a -high .vacuum, nor..subsequent 
exposure for twelve months to.any of theabove-gases:or vapours; 
exercised. much, if:any,.effect on'.the. subsequent: germinative 
Power of the seeds employed. ..’. «eet AS . 

These experiments. of Romanes are ‘certainly, of. the-- highest 
importance, since the seeds were submittéd for a long period fo 
conditions which must certainly. hafe. excluded anything like 
respiratior by ordinary gaseous exchange, but the-conditions did 


not preclude. with the same certaimty the possibility ofchemical 


interactions of some kind or other within the protoplasm, those 
ill-understoéd ghanges, in fact, which have been referred to 
“intermolecular respirgtion.” It is true that fh some of the ex- 
periments, notably those in which the vapours of chloroform and 


ether, were employed; the probability of any sfich internal re- 


- actions is rendered somewhat. remote ; but. still,.in most cases, 
the .experimentseadmit of the possibility of feeble .metabolic 


e activity continuing in the cyteplasm.- -. 


“1 { Note on the Influence of very Pow Temperatures ag the Germinative 
Power of: Seeds.” By Horace T. Brown, F.R S, and F. Escombe, 
(Read before the Royal Society, November 18.) ? d 
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‘temperature for the ‘same: period of-time: (Roy, Last. Proc:, 
eas | ‘ th 








, described at ‘intervals! in :the Geneva: “ Archives,” 2 ` 








- . 

_ It occurred to us, some months ago, that more'evidence would , 
probably be forthcoming son these points if we could submit“, 
seeds to a temperature below that at which ordinary chemicale. 
reactions take place, thus eliminating any possibility of jnter- 
actions between the constituents of the protopfasin. ef 

Owing to the kindness of Prof. Dewar, who has beeh good e= 
enough to place the resources of his laboratory at our disposal, 
and to undertake this’part of the work for us, we have been able 
to ascertain how far the subsequent germinative power of a con; ° 
siderablg variety of seeds is affected by prolonged .exp0sidiieasQen» 
the. very low temperatures produced by the slow evaporation of 
liguid air, : sog 

fThe seeds, enclosed gn thin glass.tubes, ware slowly coeled, 
and immersed in.a vacuuns-jacketed flask containing ab@ut two 
litrés of the liquid air,. which was kept replenished so as tò 
‘submit the seeds:for 110 consecutive hours to a temperature of 
from — 183° C. to —192°C. About ten litres of liquid air were 
required for the experiment. 

The seeds had been previously ajr-dried only, so con{ained 
from about 10 to 12 per cent.” of natal moisture. After the 
above treatment they were slowly and “carefully thaavettRa pro-' 
cess which occupied about fifty- hours, and their germinative 
power was then compared with control experiments made on 
‘other portions of the seed which had not been treated in any 
way. - s 7 t eF 
-© The seeds experimented on were as followsi—. . á 


Hordeum distichon. 

Avena sativa. i 
_ Cucurbita Pepo, 

Cyclanthera explodens. 


Trigonella fenium-grecun. 

è Lupypiens balsamina, 
Hehanthus annuus. 

> Beracleum villosum. ® e 

`., , Lotus: Tetragonolobus. - „Convolvulus tricolor, ° 

; Pisum elatius. e Funkia steboldmana, . 


These include representatives: of ‘the ‘following » natural 
orders :—Gramineze,.Cucurbitacese, Leguminosem;: Geraniacez, 
Composite, Umbelliferse,.Convolvulacez, and Liliaceæ. tens 

Some of the seeds are endospermous, others non-endosper- 
mous, and the reserve material .consists‘in some cases of ‘starch, . 
and, in others-of oil or of mucilage,. -~ a eae ae 

Their germinative ‘power, ‘after being submitted to the low: 
temperature, showed no appreciable difference from that of the 
controls, and the resulting plants, which were in most cases 
grown to full maturity, were equally healthy in the two cases. 

In 1892 Prof:. Dewar and Prof. McKendrick found that a 
temperature of ~.182° C.{continued for one. hour is insufficient to 
sterilise putrescént substances such as blood, ‘milk, flesh, &c., 
and. that seeds would -germiifate after the action of a similar 


1892, vol. xiii. p. 699). < ; é $ 
. When we commenced our experiments we :were unaware that 


att 


. any-other: observations of a similar nature had-been.made, but 


whilst they were in. progress-our.attention was.drawn-to anim- 
portant memoir by C. de Candolle,? in which the datent life -of 
seeds'is discussed in the light ofa number of low temperature 
experiments made principally by -himself and. R.. Pictet, and 
In the 
earlier expériments of C. de Candolle and Pictet, made in 1879; 


, temperatures of — 39° C. to. — 80° C. were employed, and.these 


only from two-to six hours, whilst Wartmann in 1881 exposed 


! seeds for two hours’to — 110°€.. without effect. In 1884 Pictet 
° 


found that'an exposure of. various kinds of Bacteriaceze for three 


| days to — 70°C., and afterwards: -for-.a further period of. thirty. 


six hours to:-—+120°, did not destroy their vitality, and in the 
same year Pictet.and C. de Candolle exposed seeds to — -100° 
C. for-four days. with the same result. FPictet,-in 1893, further 


' extended his observations to various. microbes, and also to a 


large number of seegls, and claims to have cooled them down 


| without effect to nearly — 260°C., but he gives no details ofthe 


experiments, nor any indication of the length of time during 
which the cooling lasted. His conclusions, however, are that, 
*since all chemical action is:annihilated at — 100° C., life must 
be a manifestation of natural laws of the same type as gravitation: 
and weight. ° ' poste ; vee i 

In his memoir of 1895 (%øc. cit.) C. de Candolle discusses:very 
fully whether we® must regard-the life of the`resting seed as com. 

a oe 


- 1 Archives des Sci Phys. et Nat., Geneva, 1895, vol. xxxiii, p. 497- 
< 2 E Wartmann, 1860, Archives des Sci. Phys. et Nat., 1860, p. 277°; C, 
de Candolle and Pictét, 1879, 7z., vol. ii. p. 354 : .z6id., vol. ii. p. 629; E, 
Wartmann, 188x, żid., yol. v. p.1340 ; R. Pictet, 1884, bid., ‘vol, xi. p, 320° 
R. Bictet and C. de Candolle, zéid., p. 325 ; Re- Pictet, t893, tbid., vola xxx: 
P. 293; C. de Candolle, 1893, zd#d., vol. xxxiii. p, 497. © Lto co Pon 
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. 
pletely arrested for a time or merely temporarily slackened 
+ ralentie), and he gives the results ofesome new experiments on 
‘seeds maintained at from — 37° C. to — 53°C. in the “ sttow- 
box “of a refrigerating-machine for a period of 118 days. Most 
of, the seeds resisted this treatment successfully, and the author 
Pedneludes that after a sufficient interval of time has elapsed the 
protoplasm of the ripe seed passes into a state of complete 
inertness in which it is incapable either of respiration or assimi- 
lation, and that whilst in this condition it can support, without 
redgumrent to its subsequent revival, rapid and considerabée lower- 
ing of temperature, : 

De Candolle then points out that jf it really be a fact that tbe 
suspended life of a resting seed is in any way dependent on 
respiration we might expect this to-b&@ shown by submitting seeds 
fo a barometric vacuum for some time. He does not appear to 
have followed out this suggestion, and is apparently unaware of’ 
the direct experiments on this point carried out by Romanes two 
years previously ; “he argues, however, that if ordinary respira- 
tion ig a factor of any imyfrtance, this may be determined by 
immersing the seeds in mercury for such a length of time as to 
ensureThe éomplete cor&umption of the small amount of oxygen 
contained within their tissues. It was found that when seeds 
of wheat, and of Lepidium sativum were thus treated, for periods 
varying from one to three months, their power of germination 
was not sensibly affected. ' 

eAlthough these dast described experiments of C, de Candolle 
go far to show that any considerable amount of respiration is 
unnecessary for the maintenance of potential life in the proto- 
plasm of resting seeds®they are not incdnsistent with the view 
that sgme minute amount of gaseous exchange may be going on 
dufigg the whole course of the experiment at the expense of the 
oxygen contgined in the seeds at the time of immersion in the 
mercury. ‘The results would have been far more conclusive on 
this point if it had been shown that the gaseous oxygen originally 
contained in te seed tissue had been completely used up in an 
early stage of the experiment. The experiments of Romanes, 
however, conducted with high vacua and atmospheres of various 
gases, leave no room for doubt on this question, and we must , 
consequently abandon all idea of the dormant state of resting 
seeds having any necessary dependence whatever on ordinary 
respiratory processes. Neither set of experiments, however, 
excludes the possibility of molecular interchanges in the proto- 
plasm itself, such molecular transpositions in fact as those which 
can often be induced in living cells placed under anaérobic con- 
ditions, and which are all exothermic in character, and generally, 
but not necessarily, attended with the liberation of more or less 
CO, The great value of the low temperature experiments we 
have described lies in the fact that such processes of autoxida- 
tion, and in fact any conceivable internal chemical change in the 
protoplasts, aré rendered impossible at temperatures of — 180° C. 
to — 190° C., and that we must consequently regard the proto- 
plasm in resting seeds as existing in an absolutely inert state, 
devoid of ary trace of metabolic activity, and yet conserving the 
potentiality of life. Such a state has been admirably compared 
by C. de Candolle with that of an explosive mixture, whose 
components can only react under determinate conditions of 
temperature ; as long as these conditions remain unfulfilled the 
substances can rémain in contact with each other for an indefinite 
period without combining. : 

e It appedrs to.us that the oc@urrence of.a state of complete 
chemical inertness in protoplasm, without a necessary de- 
struction of its potential activity, must necessitate some modi- 
fication in the current ideas of the nature of life, for this inert 
state can scarcely be included in. Mr. Herbert Spencer's well- 
known definition, which implies a continuous adjustment of 
internal to external relations. The definition doubtless holds 
good for the ordinary Azvetze state of protaplasm, but it is not 
‘sufficiently comprehensive to inclede protoplasm in the static 
condition in which it undoubtedly exists in resting seeds and 
Spores. . The definition becomes-in fact one of. “ vital activity.’ 


rather than of life. = - p 


1 The following passage from the “ Firŝt Principles” (Section 25) 
clearly shows that the author in constructing his definition had not 
anticipated the’ possibility. ef a ving 'organism attaining-a state of 
absolutely stable equilibrium, * All vital actions, constdered not separately 
put ia their exsemdle, have for their final purpase the balancing of certain 
outer processes by certain inner processes. There are uncedsing external 
forces tending to bring the matter of which organic bodies consist into that 
state of stable equilibrium displayed by inorganic bodies ; there are internal 
forces by whiĉh this tendency is constantly antagonised, argl the perpetual 
changes which constitute life may be regarded as incidental tg the 
maintenance of the antagonism.” 
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As it is inconceivable that the maintenance of‘ potential ` 


vitality” in seeds during the exposure of more than 106 
hours to'a temperature of — 180° to — 190° C. can-be in any 
way conditioned by, or correlated with, even the feeblest 
continuance ‘of metabolic activity, it beconf&s difficult .to see 


why there should .be any time-limit to the perfect stabijity of ` 


protoplasm when once it has attained the ‘resting state, provided 
the low temperature is maintained; in other words an im- 
mortality of the individual protoplasts is conceivable, of quije a 
different kind from that potentiality for unending life which is 
manifested by fhe*fission of unicellylar organisms, and with 
which Weismann has rendered us familiar. ° 

In what manner and to what extent “resting” protoglasm 
differs from ordinary protoplasm we do not at present know, 
but there are indications, notably those afforded by the resting 
state of desiccated Rotifera, and also by some recent &xperi- 
ments of Van Eyck on discontinuous germination (‘‘ Ann. 
Agron,” vol. xxi. (1895), p. 236), that ordinary protoplasts 
may, by suitable treatment, be brought to the , “‘ resting” 
condition, 

In 1871, Lord Kelvin, in his Presidential Address to the 
British Association, threw out the suggestion that the origin of 
life as we know, it may have been extra-terrestrial, and due 
‘to the ‘‘moss-grown fragments from the ruins of another 
world,” which reached the earth as meteorites.!‘ That such 
fragments might circulate in the intense cold of space for a 
perfectly indefinite period without prejudice to their freight of 
seeds or spores, is almost certain from the facts we know about 
the maintenance of life by ‘‘ resting ” protoplasm ; the difficulties 
in the way of accepting such a hypothesis certainly do not lie in 
this direction. ° ; : 

We must express our thanks to Mr. Thiselton-Dyer and to 
Dr. D. H. Scott, for the facilities they have given us in carrying 
out these experiments in the Jodrell Laboratory. 


Addendum. 


After the completion of the above Note, our attention was 
called to a recent investigation by M. R. Chodat, on the in- 
fluence. of low temperatures on Mucor mucedo (‘* Bulletin de 
PHerbier Boisier,” vol. iv. (1896), p. 894). He found that 
a lowering of temperature for several hours to - 70° to ~ 110° 
C. failed to kill young spores of the mucor, and he adduces 
certain evidence, which is not, however, wholly convincing, 
that even the mycelium itself, when cultivated on Agar Agar, 
and whilst in active growth, is able to resist the action of these 
low temperatures. The author sums up his opinion as to the 
bearing of his experiments on the nature of life in the following 
words :—*‘ La respiration elle-même est évidemment complète- 
ment arrêtée à cette température où les corps chimiques ‘ne 
réagissent plus les uns sur les autres. Si Pon considère que la 
vie consiste principalement en un échange continuel de substamce, 
soit: par la nutrition intracellulaire, soit par la respiration, alors 
il faut convenir qu’à ces temperatures basse#la vie n’existe plus.’ 
C’est une fatale erreur qu’on.rencontre dans presque tous les 
traités que ‘la respiration est une condition nécessaire de la vie, 
alors qu'elle mest qu’une des conditions de sa manifestation. 

vie est conditionée par certaines structures. Lès forces qui 
des mettent en jeu peuvent être des forces toutes physiques, 
Elles: sont simplement les sources d’énergie qui pourront mettre 
la machine en mouvement.” 





THE LAW OF CONDENSATION OF STEAM 


AT the meeting gf the Institution of Civil Engineers on 

Tuesday, Novembey 30, an important paper was read on 
“The Law of Condensation of Steam,” by’ Prof. Hugh L. 
Callenday, F.R.S., and John T. Nicolson. os : 

In the discussion of steam®engine trials it had generally been 
assumed that the rate of condensation of steam on 2 surface was 
practically infinige, so that any surface in direc® contact with the 
steam .was immediately heated to theesaturation temperature 
corresponding yith the pressure of the steam. It had also been 
supposed, that the amount of cond@nsation undet any given 
conditions was limited, either by the resistance of the film of 
condensed water to the passage of heat, or by the capacity. of the 


A à A f 
“1 We find that Prof. Dewar éalled attention in one of his Royal Institu- 
tion lectures in 1892 to the bearing oP his low temperature experiments with 
spores, &c., on this suggestion of Lord Kelvin’s (see Roy. Just. Proc., 1892, 
vol. xiii. p. 699. $ 


1 
4 





o 1. 


e sible for the given steam cycle. 
a surfaces was known, this limiting: value of the cgndensation in | Cartlidge—atgpresent head-master of the Hanley School of Art 
any case might be easily deduced from the indicator diagram. | —has been appointed to the vacant inspectorship. 5 
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cases condensation was diminished by films of oil or grease, or 
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* metal òr of the ciréulating water’ to carry off the heat. If many | If the surfaces’ were dry ‘during part,of the stroke, the con- 


densation was Jess than the limit, and: it was necessary to knoyy. 


“by accumulations of hair, er by other incrusfations or deposits, | the mean temperature of the clearance surfaces in addition 


but these were not considered in the paper. 

The ‘authors feund, on the contrary, as the result of their 
experiments on a steath-engine running under normal conditions, 
that-® practically clean and dry metal surface was not immedi- 


Upon these views of the nature of condensation and legkage, 
the missing quantity of steam W in pounds per hour might be 
expressed by an equatiow of the general type, W = S (te? — p ® 
+ L(g — f"),—where ‘the first term represented condensation 


ately heated to the temperature of the saturated steam in contact | and the second tera: leakage, S being the equivalent clearance 
with it, that the rate of condensation of steam was not infinite, | surface in square feet, and 7’ — £ the mean difference of 


bue finite and measurable, and that the amount ‘of condénsation 
in any given case was limited chiefly by thie fimite rate of con- 
densation, Ang could be Gilculated in terms of it. 


tempemture, in degrees Fahrenheit, between the walls andetbée: 
steafn during admission reduced to one-half cut-off. L, the 
rate of leakage per pound difference of pressure p’ —f", might 


Tye cyclical variations of temperature in-the metallic walls of | Se taken to vary approximately as the produat of the diameter 
the cylinder, with each stroke of the engine, were measured by | and the square root of theenormal piston-speed, for engines of 


means of thermo-couples inserted at various distances from the 
innere surface. 
heat absorbed and given out by the metal, and to infer the 
, quantity of steam condensed and re-evaporated at different points 


of the stroke. The temperature-cycles of the steam were simul- piston-speed. 


taneously measured iby a very sensitive platinum thermometer. 
The observations showed that the temperature of the steam in 
different parts of the cylinder differed in a systematic way from 
the saturation temperature as deduced from indicator diagrams. 
In order to deduce the condensation from the“observed tem- 


different sizes, It would appear from this formula that tHe 


It was possible thus to deduce the amount of | effect of leakage on the performance was relatively more im- 


portant in small engines and at high pressures, and that the loss 
due to condensation was most effectively reduced by increase of 

As an indirect verification of Daw of condensation, the 
temperature of the clearance surface $i cases in „whith water 
was present in the cylinder was measured, and was found to 
agree with that of the mean of the steam cycle. The amount 
of condensation was also correctly calculated in several cases of 


perature-cycles, it was necessary to determine the conductivity | published tests in which sufficient data were available. The 


and specific heat of cast iron. A series of experiments were 
made upon a four-inch bar of cast iron, and the-result found for 


rate of condensation deduced was also dirgctly verified by gn 
entirely different method. . The experiments gave approximately 


the conductivity was nearly 30 per cent. smaller than that | the same rate of condensation, and appeared to show that the 


generally assumed. 

At the lowest speed of the experiments, namely, forty-five 
revolutions per minute, the temperature of the surface of the 
metal at the end of the admission period was found to be never 
raised higher than within 20° F, of the temperature of the steam, 
and the rate of condensation at any moment was simply pro- 
portional to the difference between the temperature. of the steam 
and the surface. The numerical valué found for the rate of con- 
densation was 0°74 B.T.U. ‘per second per square foot of surface 


` per degree Fahrenheit of difference between the temperature of | 


the steam and the surface. This was equivalent to the condensa- 
tion of 27 pounds of steam per square foot per hour at 300° F., 
for a difference of temperature of 10° F. Assuming this law, 
the total amount of condensation at any point of the stroke 
‘could be inferred by measuring the ‘ Condensation Areas” on 
the temperature-cycle diagram, z.e. the areas included between 
‘the curves representing the temperatures of the steam and of the 
metal surface. .,.; 

To compare. the results thus found with the missing steam 
‘deduced from the indicator diagrams and the feed measurements, 
‘the leakage of the valve and.piston was determined as nearly as 
possible under the conditions of running. It was found to be pro- 
portional- to the difference of pressure and nearly independent of 
the®speed through a considerable range: The usual test for 

olzakage with the valve stationary was found to be of little or no 
value. 
that a valve in motion, however well fitted, was subject to 
leakage of a definite type. The leakage took place chiefly in 
the form of water, by condensation and re-evaporation on the 
moving surfaces, and was directly proportional to the perimeter 
of the ports and inversely to the width of the bearing .surfaces? 
The amount of condensation observed during the admission 
period in a single-acting non-condensing cylinder 10°5 inches in 
diameter with a stroke of 12 inches, was only 20 per cent. of 
the feed at a speed of 100 revolutions per minute.. The small-. 
ness of this result was probably due to the early compression 
and the dryness of the steam supply. It was found that re- 
evaporation was completed very-quicklyp and that the walls 
. were dry for the greater part of the cycle. It was inferred 
from the form of the temperature curves and ffm _ other 
evidence that the rate of re-evaporgtion was the sare gs that of 
condensation. l 

From the form of the law of condensation it was possible to 
make an important theoretical deduction with megard to cases in 
which re-evaporation was incomplete, and the walls remained 
wet throughgut the whole.cycle. Under these econditions the 
mean temperature of the walls should. be the same as the time 
average of the temperature of the steam to which they were 
exposed, and the cyclical condensation was the maximum pos- 

If the extent of the clearance 
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From a comparison of leakage tests, it was inferred c 


water-drops condensed*on the metallic surface, owing probably 
to their rapid action, did riot appreciably ‘diminish the rate. 
Assuming it possible to estimate the condensation occurripg in 
any given case by the method indicated, from a -knowledge of 
the indicator diagram®nd of the temperature and area of the 
clearance surfaces, it then became possible to determine the 
amount of leakage under the actual conditions of running. 
e ‘ A 





UNIVERSITY AND EDUCATIONAL . 
: INTELLIGENCE.. 


CAMBRIDGE. —The Institution of Civil Engineers has resolved 
to exempt Bachelors of Arts: who obtain honours in „the 
Mechanical Sciences Tripos from the examination pregcribed for 
the Associate Membership of the Institution. 

The Managers of the John Lucas Walker Studentship have 
elected Mr. J. W. W. Stephens, of Caius College, to the 
studentship in Pathology, and Dr. Hamilton K. Wright, of 


„ McGill University, Montreal, to an Exhibition of the value of 


The proposal to authorise the Examiners fori the Natural 
Sciences Tripos Part II. to inspect the laboratory note-books of 
candidates for honours was carried in the Senate by forty-seven 
votes to eighteen. x 

Dr.. H. A. Giles has been elected to the Professorship of 
hinese. Dr. W. H. R. Rivers, of St. John’s College, has 
been appointed’ University Lecturer in Physiological and Ex- 
perimental Psychology.. Mr. W; L. H. Duckworth, Fellow of 
Jesus College, has been recognised ‘as a Lecturer in Anthro- 
pology: ' f . 3 x 

The Walsingham Medals for research in Biology, including 
Physiology, have been 'awardêd to-Mr. V. H. Blackman, -of 
St. John’s College, and Mr. W. M. Fletcher, of Trinity College. 
The electors report that the essays of four other candidates 
were of a high order ọf merit. ' : A 

The election to the Isaac Newton Studentship.in Astronomical 
Physics will be held in the Lent Term 1898. Candidates must 
be Bachelors of ‘Arts of less than twenty-five years of age on 
January 1. The studentship is of the value of 200/ a year for 
three years. Applications art to be sent to the Vice-Chancellor. 


«| between January 14 and 24. 


e The University delegates to the International Congress of 
Hygiene at Madrid, next April, are Dr. Kanthack, Dr. D. 
MacAlister, and Dr. Anningson. ý 





THE death is announced of. Dr. Brownless, Chancellor o: 
Melbourne University. ` 7 


Dr. H. H. Horrert has been promoted to a senior inspec” 
torship under the Science and Art Department, and Mr. S. J. 
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THE London Technieal Education Board will proceed in July 
+ ext to award three junior scholarshifs in practical gardening, 


‘which will be tenable at the new School of Practical Gardening | benefactors which America has been'able to show, may well . © 


which, has recenfly been opened at the gardens of the Royal 
Botanic, Society in Regent’s Park. This. school has been 
established with the view of providitlg a complete course of 
instruction for lads who desire to become gardeners. The 
„Scheme of work, which has been drawn up bf the Royal Botanic 
Society, combines thorough practical instruction in all the 
«sapaeations of gardening with theoretical instruction in®batany 
and the nature of soils and manures, ` The course is arranged so 
as to extend ever three years. ° e 


Tiimdist of enttance scholarships and® exhibitions awarded at 
Rembroke, Gonville and Caius, King’s, Jesus, Christ’s, and 
Emmanuel Colleges, Cambridge, affords an indication of the 
comparative encouragement given to classics and science at the 
University. It appears from the list that the scholarships for 
classics have the value of z360% Mathematics comes second 
with scholarships amoung to the value of 640Z, and the 
natural ,sgiences take the last place with scholarships having a 
total value ôf 390/. Considering that the Science Tripos is the 
largest, or nearly the largest, this seems a discouraging division 
of the scholarship fund, It is only fair to add that at Trinity 
and St. John’s Colleges the authorities are far more liberal to 
science, the value of scholarships awarded for natural sciences 
atthe former College being 330/., and At the latter, 2054 


TH Times of Monday contains a detailed report of a con- 
ference held on Saturday last at the fooms of the Society of 
Arts, Adelphi, to consider the gxpediency of further development 
in the Zonstitution of the Royal Holloway College in the light 
of the founder’s expressed desire that powers should ultimately 
sbe sought endbling the college to confer d@grees on its students. 
Mr. Bryce, M.P., one of the governors of the college, presided, | 
and there was #large and influential gathering of educationists. 
“Papers were read by Mr. R.,D. Roberts in favour of an ap- 
plication from Holloway College for a.separate charter to enable 
it to confer degrees upon its students ; by Mr. Strachan Davidson, 
of Balliol College, Oxford, in support of the establishment of a 
women’s university, of Which’ Holloway College should form a 
aart; and by Mrs, Bryant in advocacy of the proposal that 
"Iolfoway College should bécome an integral member of the 
uew teachifig University of London. A number of letters from 
wrominent educationists were Tead, expressing their views on the 
ubject. A discussion followed, in which Mrs. Henry Fawcett, 
wliss Emily Davies, Mrs. Sidgwick, of Newnham, Miss M. 
yurney, Sir Joshua Fitch, Mr. E? Sidgwick, and others took 
art. There was a: practical consensus of opinion against the 
vroposal that Holloway College should give degrees; a great 
aajority of the speakers were opposed to the Creation of a 
2parate University for women, and many of them were in favour 
f connection with the new London University. 


THE new Academic Hall of Edinburgh University, opened on 
aturday last, is another testimony to the close and friendly can- 
ection which has always existed between the University and 
ae city. In 1888, Mr. William M‘Ewan, M.P. for the Central 
Nivision of Edinburgh, offered a sum of 40,000/, with which to 
mild the Academic Hall, which had formed a part of the 
‘tiginal plans of the new University buildings, which had 
ready cost 250,000/, to complete. This offer Mr.~M‘Ewan after- 
ards, on its being made clear that the amount was inadequate 

the hall was to be proportionate to the buildings already’ 

ected, agreed to increase to 62,0007., which was the:original , 

timate of the cost of the hall. As the scheme grew under the, 
ands of the architect, artificers,. decorators, and ‘organ builders; 

e liberality of Mr. M‘Ewan kept pace, and the hall, as it now 

inds completed, has cost him’,115,000/..,,“Che gift is a noble 
ue, and it provides a noble example of the interest which the 

‘zens of Edinburgh ‘take in the welfare of the University. In, 
cepting the deed of conveyance, on behalf of the University, 
w. Balfour said : ‘‘I confess that I have ‘seen with feelings of 

zret, sometimes almost amounting to sh&me, the extreme diffi- 

Kty which there has been not merely in connection with Edin- 

rgh, but in’ connection With other great seats of learning, to 

gain from the liberality of a not illiberal public sufficient means 

‘make our great British Universities all that British Universities 

wuld be. I fear that in this respect we can but ill stand 

nparison wih our cousins of the United States. There, if my 
ormation'is not incorrect, they have never failed to find men 

h? fhe means and with the will to keep the institutions of 
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higher education in their country abreast with the ever-ggowħg 
necessities of such institutions; awl the number of generous 


cause some feeling of shame, I think, in us om this side of the 
Atlantic, speaking the same language, p@ssessing the same cul- 
ture, aiming at the same objects, but who have not always fown 
in pursuit of those objects the same uninterested generosity. 
The relations between Edinburgh and the University, always 
close, almost always friendly, have not been -diminished + 
by changes in ¢he status of the University. In connec- 
tion with this very hall, or rathe® with, thee Surroundings 
and accessories to, the hall, the city of Edinburgh, has 
shown itself possessed of the same generous public spirit, 
the same desire to do everything in its power to promote the 
interests of this great seat of learning which it has shown through- 
out all the centuries since this University was first founded.” 
Mr. M‘Ewan’s liberality and Mr, Balfour’s remarks upon the rela- 
tions between the city of Edinburgh and the University should 
furnish food for reflection to the citizens of. London. 


THE Technecal Education Gazette publishes a few particulars 
with regard to the entries in the various classes at the nine 
polytechnics which are in receipt of ‘aid from’ the Technical 
Education Board of the London County Council. The most 
significant fact in connection with the polytechnics is that} not- 
withstanding the opening of four new large polytechnics during 
the four years that the- Board has been at) work, no diminution ' 
has been caused in the number of students attending the -older 
institutions, but on the contrary, every one of the nine institu- ` 
tions shows an increase in the number of class entries for the ' 
present session. * Thus the remarkable result has been brought | 
about that, although these four new institutions show this 
session a total of over 8000 class entries, representing a total 
number of nearly 5000 individual students, yet the enrolment 
of these new students has not only not decreased the member- 
ship‘of the other older institutions but has actually stimulated 
their growth. It may be estimated that there are now in attend- 
ance at the evening classes of the nine polytechnics about 18,000 
individual students, the great majority of whom are engaged 
in systematic courses of evening instruction under the direction 
of the principal of the institution where they are studying. If 
we take the class entries in detail according to the various 
branches of study, we find that the classes in the building trades 
show in almost every case an increase in the number of 
students. In the engineering trades there is likewise a very 
general increase in the attendance at the classes, The great 
demand that exists for evening instruction in electrical engineer- 
‘ting is shown by the fact that in both the two polytechnics in the 
south-west district of. London, the Battersea Polytechnic. and 
the South-west London Polytechnic at: Chelsea, the number of 
students has increased during the: past year with remarkalje 
rapidity. Another satisfactory instance of increase is shown in ; 
the classes in typography and letterpress pringng. Perhaps the -* 
most remarkable fact of all is that the original polytechnic at., 
Regent Street, which draws its students from all parts of the p 
metropolis, and which. might therefore have been" expected to 
suffer from the growth of yew institutions, continues wot only toy 
maintain. its numbers but even shows a further iricrease on lasty 
y&ar. Last year the number of individual students attending on , 
November 1 was 5583; this year there were in attendance on;. 
November 1 as many as 5848, representing an increase of about 
5.per cent. A'very rapid development has taken place in the. 
classes at the South-west London Polytechnic. So numerous, 
are the:entries this session for both the day and the evening’ 
departments, that the resources of the building are taxed to the 
utifiost, :and very seriou$ inconvenience is being caused in somer 
of the departments by the want of sufficient accommodation, 4.) 
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- THe comparison serves to connect the standard jstrüménts at 
Kew Observatory with the.standard French insteuments at Parc 


® Saint-Maur, the latter, as M. Moureaux has had the goodness to 


e of Lepidostucbus, and the speres are also characteristic. 


inform the author, being in excellent agreement with his travelling 
instruments. Parc Sairt-Maur may be regarded as the base 
station for M. Mòureaux’s great survey of France and Algeria. M. 
Moureaux’s observations occupied the afternoon of July 26, and 
the forenoons of July 27, 28 and 29. On the. afternoons of the 
last three days; observations were made with the Kew standard 
instruments by Mr. T.-W. Baker, chief assiştaat at the Ob- 
servatory. @ observatidhs, being made at different hours 
of the glay, had to be connected through the intermediary of the 
curves from the self-recording magnetic instruments. 

The means of the declination and inclination readings from 
the Kew instruments exceeded the means from M. Moureaux’s 
instruments by o5 and 2’‘o respectively, but the mean 
horizontal force reading from the Kew instrument was lower 
than M. Moureaux’s by ‘00012 C.G.S. unit. .In calculating the 
last-mentioned element, M. Moureaux made use of new values 
of the constants of the French instruments, to be put into 
general use after January 1, 1898. 

The comparison is ‘utilised to, extend a table (‘‘ Brit, Assoc., 
Report for 1896,” p. 97) in which Prof. Rücker and Mr. W. 
Watson: embodied the. results of ‘their comparison of the 
standard instruments at various English and Irish observatories, 
made by means of travelling instruments in 1895. 

The results may be summarised as follows :— _ 





Departures from i Feoneiaey mean instrument of the 
A * five Observatories | 
Observatory 

Declination Hor g oree i 108 Inclination 

Kew ... oua +02 S = “+ o"2 

Pare Saint-Maur, - 03 +I - 18 

Falmouth . i +10 +17 dt +97 
Stonyhurst A -0'9 + 5 -20 ’ 

Valencia A +02 ~ 30 + 2/0 








af On Spencerites, anew Genus of Lycopodiaceous Cones from 


the Coal-measures, founded on the Lepedodendron Spenceri of 


Williamson.” ‘By D. H. Scott, F.R.S. 

The fossils which form the ‘subject of the present paper are 
Cryptogamic strobili, showing evident Lycopodiaceous affinities, 
but differing in important points from other fructifications of.that 
family, so that it appears necessary to establish a new genus for 
their réception. 


‘Bwo species are described, one of which. (Spencerites insignis). 


is already known to us from the investigations of Williamson, 
° who named it first Bepedostrobus insignis, and, afterwards Zepi- 
dodendron Speùceri, while the other (Spencerites MAE) is 
new. - 

In one of his latest publications, Williamson pointed out that 
it might uŅWimately be necessary to make. his Zegidodendron 
Spenceri the type of a new genus. : 
is-now carried out, on the basis of a renewed investigation of.thè 
structure of this fossil. 


and their structure admirably preserved, 

The anatomy of the axis:is of a simple Lycopodiaceous type; 
but differs in details (such as the course of, the leaf-trace. bundles) 
from that of the axis ‘of Lepzdostrodzis. * 
sterile bracts, similar to the sporophfils' of-the cone. itself; the 
latter are*arranged spirally, or in some cases in » Iternating 
verticils, e 

The individual sporophylls are of peltate form, consisting ofa 
short cylindricat pedicel, expanding into a. relatively large 
lamina. The sporangia are approximately Spherical bodies ; 
unlike those of Lepidostrobus,, they are quite free from the 
pedicel, and are attachedeby a narrow base to the upper surface 
of the lamina, where it begins to expand. - 

The details ofthe sporangial wall are quite different from those 
In size 
they are intermediate between fhe microspores and macrospores 
of Lepidostrobus. They are of tetrahedral: orm, becoming 
spheroidal when mature, and each spore has a hollow, annular 
wing running round its equator. The wing is no doubt formed, 
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| similagly“nserted; but the spores are quite different. 





The separation thus suggested . 
|!“ Materials for the Study of Yariation, 


Spencerites insignis is a pedunculate. strobilus ; 3 the. vegetative. 
organs:are not as yet identified. The specimens are calcified Ja 


`: The' peduncle bears . 


_— 
. 


by a dilation of the cuticle, and not, as Williamson supposed, 
from the abortive sister-cells, : 
Spencerites majusculus, the new species, is much larger than 
the former, the axis of the cone being twice, qs thick. .The 
anatomy is similar, but the sporophylis, and consequently the, 
leaf- traces, are enore nunferous. - The sporophylls, which are’ %a 
arranged in alternating verticils, are relatively short; re of 
peculiar form ; the l&mina is very thick, and of great tangential 
width. The sporangia are like those of the former species, and. * 
They «xe, a 
smaller than those of S. zzsignis, and have the form of quad-, 
rawts of a sphere, with narrcgy wings along. their three angles. 
. The genus is separated@from Lepidostrobus, mminly on açcdtnt 
of the very different modé of insertion of the sporangia, a 
character which is accompanied by differences in the form of the’ 
sporophylls and sporangia, the structure of the sporangial wall 
and of the spores, and the whole habit of the strobilus. . 
Spencerites, and especially S. insignis, bears a considerable 
resemblance to the Sig¢MartostrobuSQrepint, of Zeiller but 
cannot be uhited with the genus Sigz//arzgstrodus, for the insertion 
of the sporangia in the latter, as shown in the Ségz/éariostrobus 
ciliatus, of Kidston, is totally different. The author is much 
indebted both to M. Zeiller ahd Mr. Kidston, for the ‘loan of 
their specimens for examination. 


Zoological Society, November 30.—-Mr. E: T. Newton, 
F.R.S., in the chair.—Mr. Oldfield Thomas exhibited specimerfS 
of a remarkable partially white Antelope of the genus Cervi- 
capra, which had beers obtained by Mg F. V. Kirby inthe 
mountains of the Lydenburg district of the Transvaal, and read 
an account of them contributed By Mr. Kirby himselfe Nr. 
Oldfield Thomas also exhibited 'a skin of a new Skunk of the 
genus Spilogale from Sinaloa, Mexico, proposed te be termed 
Spilogale pygmaa. It was interesting as being of barely half the 
size of any previously known species, and also differed from all 
its congeners in the median dorsal stripes being uninterrupted 
posteriorly,.and in having white hands and feet.—Mr. Thomas 
likewise exhibited a Badger from Lower California, proposed 
‘to be termed Taxidea taxus infusca, which differed from the 
described forms of T. ¢axzs in‘its dark coloration and broad 
nuchal stripe.—Mr. Sclater exhibited the head of a Capra from 
Arabia, which had been recently described as Capra mengisi. 
Mr. Sclater was inclined to believe that the specimenewas refer- 
-able to Capra sinaitica, in which opinion Mr. O. Thomas agreed 
with him.—Mr. R; E. Holding exhibited a pair of curiously 
deformed horns of the ‘Fallow Deer, and made remarks on the 
associations between organic désease and defective horn-growth. 
+—On behalf of Mr. R. Lydekkér was exhibited a'skin and 
-antlers of a small: form of the Mule Deer from Lower California, 
for which, he suggested the namé Mazama hemionus peninsule: 
‘It differed from M. 2, californicus in its small size, black dorsal 
‘line, and in the réduction of: white on the tail—Mr. G. A. 
Boulenger, F.R.S., ‘exhibited some specimens of a South- 
‚American Siluroid: Fish (Vandellia cirrhosa), and made remarks 
upon its curiédus habits. —A communication from Mr. H. H. 
Brindley, on regeneration ofthe legs in Blatt:de, was read, It 
consisted of an: account of the statistical and ‘experimental 
evidence of the ‘reproduction of lost or injured legs in the 
Blattide, obtained since the publication of Mr. W. Bateson’s book,, 
” in- 1894, and of some 
‘points in the: post-embryonic development -of -the Cockroach 
(Pertplaneta orientalis}, —Mr. G. 'A. Boulenger, F.R.S., read a 
‘paper on'a gigantic Sea-perch, Stereolepis gigas. This fish was 
‘described both externally and internally, and the author pointed! 
Out’ that; Megaperca ischinagi, Hilgendorf, - was” specifically 
‘identical-with it. Mr. G. A. -Boulenger also: described a new 
Tortoise ofithe African genus Sternotherus, a-specimen of whict 
‘had lately been‘rectived at;,and was still living: in, the Socigty’: 
Gardens. It was proposed to name it Sternotherus oxyrhinus.~ 
A communication from Mr. W. E. Collinge, on the structur: 
‘and affinities of: some further new species of slugs from Borneo 
‘was ‘read; + Three new’:species, namely, Parmarion fultonr 
‘P. flavescens, and Mictoparmarion ~constrictus, were describect 
and the author intimated that"Simroth’s gents A/ecroparmario. 
would, on examination of more material, pony be found t 
‘be of only sectional value. . 

: EDINBURGH. , 

Mathematical ‘Society, November 12. —Mr. J. B. Clart 
Vice-President, in the chair.—Prof. George A. Gibson eonti 
buted a paper on the “Treatment of Arithmetical Progre 
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:sions by’. Archimedese’ and communicated a paper by M. 
+ @lémeray, entitled ‘‘ Quatrième Algorithme Naturel.” The 
* following were elected office-bearers for the current session :— 
President, Mr, | B. Clark; Vice-President, Dr. Alexander 
a Morgan ; Hon. Secretary, Mr. J. W. Butters; Hon. Treasurer, 
-O Mr. D. Tweedie; Editors of Proceedings, Mr. W. J. Mac- 
donald, Dr. Knott, Mr. Charles Tweedie; Committee, Messrs. 

«ae © Duthie, R. F. Muirhead, and J. D. H. Dickson. 


4 ae . MANCHESTER. -0 
' Literary and Philosophical Society, November °30.— 
Mr. J. Cosmo Melvill, President, in the chair.—Mr. H. W. 
Fréston (Prestwich) and Mr. C. èg, Gtromeyer (Manchester) 
were élected ordinary members of the Society.—The President 
‘announced that the Council had awarded the Wilde Gold Medal 
of the Society for 1898 to Sir Joseph Dalton Hooker, C.B., 
K.G.S.1., F.R.S., in recognition of his eminent services to all 
branches of botanical science; and had awarded the Dalton 
Medal of the Society (strygk in 1864) for 1898 to Dr. Edward 
Schunck, F.R.S., for hf remarkable series of researches on the 
natural colouring mattés ; also. that the premium for 1898 of 
fifteen guineas had been awarded to Mr. John Butterworth, of 
Shaw, for his paper, printed in the Manchester Memoirs, on 
some further investigations of fossil, seeds of the genus Lagexo- 
stoma (Williamson).—Prof. H. Lamb read a: paper entitled 
@ On waves in a medium having a periodic discontinuity of 
structure.” .The main object ‘of the paper is to examine the 
selective total reflection which takes place at the boundary of 
a medium of this ch@racter. In thetxamples chosen for dis- 
cussion the medium is reprgsented by a string supposed to be 
categble of longitudinal vibrations, and the periodic interruption 
of properties may consist in a series of attached masses, or of at- 
_ tached particles, which are, moreover, ued towards fixed posi- 
tions by springs, or to particles connected with the string by loose 
springs. Th@ same analysis applies to media constituted in 
many other ways, and it is further shown how the methods may 
be adapted to cases where dynamical systems of a much more 
_ general character are interpolated at regular intervals. There 
are some instructive contrasts between the results obtained in 
the special cases above enumerated ; in particular, in the last- 
mentioned case (that of particles attached by loose springs) it 
appears that relatively short waves may be transmitted freely 
unless thë wave-length happens to fall within certain narrowly 
defined intervals. We have here, perhaps, an illustration of 
“the theory of refraction sketched by Sir George Stokes in the 
“Wilde Lecture ; but some caution is, of course, necessary in 
drawing inferences as to theorfes of radiation and absorption, 
from the study: of a one-dimensional model. 


PARIS. 


Academy of Sciences, November 29.—M. A. Chatin in 
the chair. —New method of preparing carbides by the action of 
calcium cafbide upon oxides, by M. Henri Moissan. Calcium 
carbide reacts with many metallic oxides at the temperature of 
the electric furnace, giving the carbide of the metal and lime, 
the latter being again partially converted into carbide by the 
carbon of the crucible. The carbides of aluminium, manganese, 
chromium, molybdenum, tungsten, titanium, and silicon were 

* obtained by this method. The oxides of lead, bismuth‘ and tin 
gave the pure metals on’ sinfilar treatment.—Experimental 
typhoid: infection, produced by-the introduction of a virulent 
culture into a Thiry cavity, by MM. R. Lépine and B. Lyonnet. 
—M, Ditte was elected a Member in the Section of Chemistry,, 
in the place of the late M. Schiitzenberger.—Report on a 
memoir of M. Le Roy, entitled “On the integration of the 
equations of heat.”—Observations of the new planet Villiger 
(1897, November 19) made at the Observatory of Algiers, by 

«MM. Rambaud and Sy.—On twé occultations of the Pleiads: 
iby the moon, by M. Lagrula.’ The observations are utilised’ 
for the determination of the semi-diameter and parallax ef 
the ‘moon at its mean distance, -Employment of the’ method/ 
“Of idast. squares’ to. reveal the présence of systematic.ertdrs, by’ 
M. Jean Mascart. The determination of the vertical by means 
of the meridian circle is subject to errors much Jarger than would 
follow from the possible error of each microscope reading.» 

tWith a view to see how far these fluctuations were due -to 
alterations of temperature, a series of fifty determinations was. 


made, giving fifty equations of condition for each mi¢roscope fore 


three unknowns, the deviations being assumed af ‘a’ quadratic 
fuiétion of the temperature. The results showed, however, 
; iara Si 7 2 
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that the- fluctuations due to temperature changes are extreyely 
small, and that the comparatively Jarge errors observed Must be 
due to other causes:-—Observations of ‘the sun made at the 


Observatory of Lyons, with the Brunner equatorial, * 
during the third quarter of 1897, by M. “J. Guil 
laume.-—-Influence of altitude and of heat upgn- the 
decomposition of oxalic acid by sunlight, by M.,-J. 


Vallot and Mme. Gabrielle Vallot. It has been found 
that, although oxalic acid is practically undecomposed by, heat 
alone, the velgcity of the reaction with actinic light is very 
greatly accelerated bya rise of temperature. Thus two solu- 
tions of oxalic acid exposed to sunlight under similar conditions, 
except that one was maintained 12° higher than the other® gave 
decompositions of 10 and 50 per cent. respectively. The rate 
of decomposition also increased rapidly with the altitude.—On 
the fundamental theorem of projective geometry, by M. H. G. 
Zeuthen.—On the equation to periods, by M. X. Stouff.—On 
the Bessel functions S*(#) and O”(x), by M. L, Crelier.—On 
the statical and dynamical explosive potentials, by M. R. 
Swyngedauw. A reply to some criticisms of M. Jaumann.—A 
simple method of proving the change of period of sodium light 
in a magnetic field, by M. A. Cotton. A flame feebly tinged 
with sodium is observed through another flame also containing 
sodium. The edges of the second flame appear to be black, 
owing to its gaseous envelope being absorbent. Any small 
changein the period of vibration of the more distant flame, pro- 
duced by the action of the magnetic field, suppresses the absorp- 
tion, and causes the black border of the interposed flame to dis- 
appear. In this way it is easily shown that a change of period 


of light emitted parallel to'the lines of force, completely ex- ` 


tinguishes the dark border, whilst with observations made per- 
pendicularly to the lines of force, the border grows lighter on 
completing the circuit round the magnet, but does not com- 
pletely disappear.—Osmotic researches on very dilute solutions 
of cane sugar, by M. Ponsot. The author was successful in 
making membranes impermeable to sugar. With these measure- 
ments of osmotic pressure were made of sugar solutions con- 
taining only 1°235 and 06175 grams per litre. The mean of 
the observed pressures was exactly equal to that calculated by 
the Van t? Hoff formula, on the assumption that no dissociation 
of the sugar took place, or the coefficient ¢= 1.—On the 
alcoholic isocyanurates and the constitutional formula of cyan- 
uric acid, by M. Paul Lemoult. The heats of combustion of 
methyl and ethyl isocyanurates were determined, and the 
conclusion drawn that isocyanuric acid has a ring-shaped con- 
stitution, a symmetrical tricarbimide,—Quinones and hydro- 
quinones, by M. Amand Valeur. Determinations of the 
heats of combustion of toluquinone, thymoquinone, hydro- 
quinone, hydrotoluquinone, and hydrothymoquinone. — On 
the transformation of sorbite into sorbose by the AZycoderma 
vini, by M. A. Matrot. The best experimental conditions for 
the production of sorbose from sorbite by means of the yeast 
Mycoderma vini are worked out in detail.—eOn ‘the germinative 
plates of the Coleoptera, by M. A. Leécaillon. For certain 
Coleoptera it is shown that the blastula stage does not appear in 


' development, the gastrula stage following immediately upon 


segmentation, and showing no typical invagination.—On_ the 
eouget, a human parasite, by M. Brucker. This parasite, which 
appears as a parasite to man in August and September, is shown 
to be probably the larva of 7rombidium symnopterortum,—On 
the culture of the nostoch in presence of glucose, by M. Raoul 
Bouilhac.—On the characteristics of nerve and muscle stimula- 
tion, by M. G. Weiss. A reply ta the criticisms of M. Dubois. 
The author claims that the experiments cited by M. Dubois 

re in reality confirmatory of his views.—Analysis of vocal 
sounds by the phonograph, by MM. Marichelle and Hémardin- 
quer. I@spiteʻof the various influences which act upon the form 
of the period, such as musical pitch, intonation, intensity, and 
individu®l conformation of the sounding organ, each’vowel is 


` distinguished“by:certain invariable characters, constituting’ it a 


real individual.—On the absorption of organic matefials-by xoots, 


“by M. Jules Lavfrent. ' Experiments werg made with maize upon 


solutions of glucose and invert sugar, and in every case a-certain 


„quantity of thé sugat was absorbed by the roots, the amount of 


which appeared to be proportional to the dry weight of the plant. 
The sugars-are utilised by the plant, and in gfeat-part excreted 
as carbon dioxide.—The favourable, times in thee treatment of 


black rot, by-M. A. Prunet, ;.A‘treatment with copper'salts.ap-. 
- plied immediafely after one invasion of the disease, -acts bene- 


‘ficially against a future invasion, thé thaximum effect “being ‘pro- 
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duced by treating the vine from five to eight days after the fist: 


- gppearfince of the spots.:—QOp the rational congtruction of mills 


with metallic rollers, by M. J. Schweitzer.—On the analysis of 
silicates, by M. A, Leclére.: The conditions are prescribed 
under which silicates may be safely opened up in a platinum 
crucible by means of lead oxide, the chief points being the purity 
of the oxide, and the complete exclusion of reducing gases by the 
use of a muffle.~-On some peculiar circumstances which appear 
to have accompanied the fall of a meteorite on April 9, 1891, at- 
Indarck in Transcaucasia, by M. Stanislas Meunier.—On the, 
contaminationof the springs of Sauve (Gard), by M. E. A. 
Martel. ‘The contamination of the watér supply of Sauve by 
sewaBe was proved directly by means of fluorescin. The frequent 
epidemics which have decimated this town are thus explained.— 
On-two radiographs of the thorax, by M. F. Garrigou. 
I à 





t- *- DIARY OF SOCIETIES. 

at em THURSDAY, DECEMBER 9. 

R'oyaL SocIETY, at 4.30.—On the Densities of Carbonic Oxide, Car- 
bonic Anhydride, and Nitrous Oxide: Lord Rayleigh, F.R.S.— 
On the Application of Harmonic Analysis to thé Dynamical Theo 

, of the Tides. Part-II. On the General Integration of Laplàce’s 
Dynamical Equations: S. S. Hough.—A Note on some Farther 
Determinations of the Dielectric Constants of Organic Bodies and 
Electrolytes at Very Low Temperatures: Prof. Dewar, F.R S., and 

‘ Prof. Fleming, F.R.S.—On Methods of making Magnets independent 
of Changes of Temperature, and some Experiments upon Negative 

Temperature Co-efficients in Magnets: E R. Ashworth.—The Electric 

Conductivity of Nitric Acid : V. H. Veley, F.R.S., and J. J. Manley. 

—On the Calculation of the Co-efficient of Mutual Induction of a 

Circle and a Coaxial Helix, and of the Electromagnetic Force between a 

Helix and a Coaxial Circular Cylindrical Sheet: Prof. |J. V. Jones, 

F,R.S.—On the Refractivities of Air, Nitrogen, Argoft, Hydrogen, an 

- Helium: Prof. W. Ramsay, F.R.S., and M. W., Travers. ` 

MATHEMATICAL Society, at 8.—The Construction of the Sfraight Line 
joining Two Given Points: Prof. W. Burnside, F.R.S.—A Theorem con- 
cerning’ the Special Systemsof Point Groups on a Particular Type of Base ` 
Curve :|Miss F. Hardcastle.—A- General Type of Vortex Motion; R. 
Hargreaves.—Note on a Property of Pfaffians : H. F. Baker, i 

INSTITUTION OF ELECTRICAL ENGINEERS, at 8.—Annual General Meeting 

4 FRIDAY, DECEMBER 10. 

‘ PrysicaL SOCIETY, at 5.—An Exhibition of an Apparatus for Self- 
acting Temperature Compensation of a Standard Cell: Albert Campbell. 
—On Lord Kelvin’s Absolute Method of Graduating Thermometers: 
Rose Innes. ‘ 

ROYAL ASTRONOMICAL SOCIETY, at 8.—Occultation of Ceres by the Moon 
on 1897 November 13, ‘observed at the Hamburg Observatory: G. 
Riimker.—A Determination of the Latitude Variation and of the Con- 
stant of Aberration from Observations made at the Royal Obseivatory, 
Cape of Good Hope, 1892-94: W. H. Finlay.—The Binary Star % sor4: 
R. T. A, Innes.—Mean Areas and Heliographic Latitudes of Sun-spots 
in the, Year. 1895. deduced from Photographs taken at the Royal Ob- 
servatory, Greenwich, at Dehra Dûn (India) and in Mauritius. 

MALACOLOGICAL Society, at 8—A Description of a Supposed New 
Species of Monodonta (Austrocochlea) from Tablas Island: G. B. 
Sowerby.—On a New Species of Amfphidromus from the Malay Archi- 
pelago (Alor Island): Hugh Fulton.—On a New Species and Probable 
New 'Sub-Genus of. Exdodonta from Ceylon, ‘collected by O. Collett : 
Lgeut.-Colonel H. H. Godwin-Austen, F.R.S.—Notes on a Second Col- 
lection of Marine Shells from the Andaman Islands, with Descriptions of 


e New Forms: J. Cosmo Melvill and E. R. Sykes.—On a Small Collection. 


of Marine Shells from New Zealand and Macquarie Island, with Descrip- 
‘tions of New Species: E, A. Smith. 
t SATURDAY, DECEMBER It. 
Essex Fiery Cruus (at Chingford), at 6.30.—Notes on the Conference of 
Delegates of Corresponding Societies of the British Association at 
Toronto: Plof. Meldola, F.R.S.—Tw6 Essex Minerals: T. S. Dymond 


and F. W. Maryon. 
$ SUNDAY, DECEMBER 12. , i 
Sunpay Lecrure SOCIETY, at 4.—Colour: Dr. C. W. Kimmins. 
: MONDAY, DECEMBER 13. 
SOCIETY or Arts, at 8.—Gutta-Percha: Dr. Eugene F. A. Obach. 
IMPERIAL INSTITUTE, at 8.30.—Canada’s Metals: Prof. W. C. Roberts- 


Austen, C.B., BRS. ` - 

. $ TUESDAY, DECEMBER 14. ' 

ZOOLOGICAL SOCIETY, at 8.30.—On the ea renties paradoxa from the 
Amazon: Dr, E. A. Goeldii—On a Small Collection of Lepidoptera made 
by Mr. F. Gillett in Somaliland: Dr. A. G. Butler.—On the Mammfls 
obtained by Mr. A. Whyte in N. Nyesaland, and presented to the 
British Museum by Sir H. H. Johnston, K.C.B.; being a @ifth Contri- + 
bution to the Mammalogy of Nyasaland : Oldfield Thomas.—On a New 
Genus and Species of Acaridea: ReveQ. Pickard Cambridge F.R.S. . 

INSTITUTION OF CIVIL ENGINEERS, at 8.—The Great Land-Slides on the 
Canadian Racific Railway in British Columbia : Robt, B. Stanton. 

Rovat STATISTI®AL Society, at 5.30 i z 

Rova PHOTOGRAPHIC Society (Sonety of Arts, J8hn Street, Adelphi), 

* at 8.—Colour Photography : Prof. Gabriel Lippmann. : 

ee à WEDNESDAY, DECEMBER 15. è A 

SOCIETY OF ARTS, at 8.—The Purification of Sewage by Bacteria: Dr. 
‘Samuel Rideal. : | 

GEOLOGICAL Socrmry, at 8.—On the Pyromerides of Boulay Bay, Jersey : 
Jorr Parkinson,—The Exploraşon of the Ty Newydd Cave, Ffynnon 

euno, Norfh Wales: Rev. G C., H. Pollen. À 

RoyaL METEOROLOGICAL SOCIETYpat 7.30.—Daily Values of Non-Instru- 

mental Meteorological Phenomena in ndon, 1763-8806: R.-C. Moss-' 
., man.—The Rainfall of, Seathwaite, Borrowdale, Cumberland : William 


Marriott. 
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í ‘ 
CHEMICAL Society (Extra Meeting), at 8.30,- Kekulé Memorial Lecture: 
Prof. F. R. Japp, E.R.S. haba: 
Rovat Micréscoricat Society, at 8.—A New Form of Photomicr8, 
graphic Camera and Condensing System: E. B. Stringer. ‘ 


f 
THURSDAY, DECEMBER 16.% e s 

RovaL SOCIETY, at 4.30. 29 a ode 

LINNEAN Socieyy. at 8.—Oh the Affinities of the Madreporarian Genus: 
Alveopora : H. M Bernard.—On West Indian Characeæ collected by T. 
B. Blow: H. and Jẹ Groves. ‘ , , 

CHEMICAL Sociery, at 8.—Stereo-Chemistry of Unsaturated Compounds. 
Part I. Esterification of Substituted Acrylic Acids : Des . J. Sudborough 
and Igrenzo Lloyd.—Faermation and Hydrolysis of Esters: Dr. J. 
Su@borough’ and M. Feilmann.—A New Method of Determinin; 
Freezing Points of very Dilute Solutions : Dr. M. Wilderman. $ 
» FRIDAY, DECEMBER 17, > Še 

INSTITUTION OF ELEcTRI@\L ENGINEERS (Chemical*Society’s Rooms), at 
8.—Accumulator Traction on*Rails and Ordinary Roads: L. Epstein. 

INSTITUTION oF CIVIL ENGINEERS, at 8.-The Elastic Properties of Steel 
Wire: Archer D. Keigwin.—The Elasticity of Portland Cement: W. L. 
Brown, ` 7 4 . x 

d a0 e 


BOOKS, PAMPHLETS, and agRIALS RECEIYED. 


Booxs.—By Roadside and River: H. M. Briggs (Stock).—Catalogue of 
the Books in the Library of the Indian Museuf, Supplement ¢ 4€alcutta),-—~ 
Memoirs of the Geological Survey, Scotland: The Geology of Cowal: W. 
Gunn, C. T. Clough, and J. B. Hilt (Edinburgh, Neill).—Stirpiculture : 
Dr. M. L. Holbrook (Fowler).—Studies in Psychical Research: F. Pod- 
more (Paul).~~Student’s Guide to Submarine Cable Testing: H. K. C. 
Fisher and J. C. H. Darby (Electrician Company).—The Book of the 
Dead : Dr. E. A. W. Budge, 3 Vols. (Paul).—-The Rod in India: H. S. 
Thomas, 3rd edition (Thacker).— Wild Life in Souther Seas; L. Becke (W@n- 
win).—Famous Problems of Elementary Geometry : Profs. Beman and Smith 
(Boston, Ginn).—A Text-Book of Special Pathological Anatomy ; Prof. E. 
Ziegler, translated and edital by Drs. D. Macglister and H, W. Cattell, 
Sections ix.-xv. (Macmillan).—The Lepidoptera of the British Islands: ©. 
G. Barrett, Vol. 4 (Reeve).—Philip’s Revolving Planisphere and Perpetual 
Calendar (Philip). Le Végétaux et les Milieux Cosmiques. J. ogtfhtin 
(Paris, Alcan). x * 

PAMPHLETS,—Radiography in Marine Zoology: Dr. RN. Wolfenden 
Rebman).—Untersuchung tiber ‘die Bahn des Cometen 1822 IV.: Dr. A. 

tichtenoth (Leipzig, kngelmann). 

Serrats.—Contemporary Review, December (Isbistere—Bulletin of the 

f American*Mathematical Society, November (New York, Macmillan) 
Knowledge, December (Holborn).-—National Review, December (Arnold).~- 
Proceedings of the Liverpool Geological Society, Session Thirty-eight (Liver- 

00l).—Geological Magazine, December (Dulau).—Fortnightly Review, 

ecember (Chapman).-~An Illustrated Manual of British Birds: H. 
Saunders, ‘end edition, Part 2 (Gurney).—Physical Review, October 
(Macmillan).—Archives of the Roentgen Ray, November (Rebman).—Zeit- 
schrift fit Physikalische Chemie, xxiv. Band, on Leipzig, Engelmann). 
L’Anthropologie, Tome viii. No. 5 (Paris, Masson).—Gazzetta_ Chimica 
Italiana, 1897, fasc. v. (Roma).—Revue.de l'Université de Bruxelles 

December (Bruxelles), i 
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MENDELEEFF'S PRINCIPLES OF 
f CHEMISTRY. e 
«lhe Principles of Chemistry. By D. Mandeléeff. Trans- 
lated from the Russian (sixth edition) by George. 
_ Kamensky, A.R.S.M.' Edited by- T. A. Lawson,®B,Sc., 
“Ph.D. Twovols. Pp. xviii + 621 and 518. (London : 
L8ngmans, Green, and Co., 1 597-4 


An English translation of the earlier (fifth) edition f 


of this remarkable book was prepared by Mr. 
Kantensky, and edited by Mr. A: J. Greenaway, in 1891. 
It is therefore familiar tg the English chemical world ; 
and fhat a second edittén of the English version should 
be calleďł for in a cofnparatively short time, is a proof 
that the views of the author have a fascination which, 
secures for the book a wide circle of readers. The 
author speaks of it modestly “as-an elementary text- 
beok of chemist#y ”.; but it is probable that the previous 
edition has been exhausted: less by a demand on the 
part of beginners inethe subject, far whom, to say truly 
it, is little adapted, than aş a consequence of the interest 
whieh has been excited among advanced students and 
professed chemists by the expositjon of the doctrine 
embodied in, the so-called “ Periodic Law,” which is the 
principal feafure of the work. Enough has already been 
said in. the” “pages of NATURE (see vol. xlv. p. 529) con- 
cerning the ‘characteristics of the book ilself—the extra- 
ordinary development of the foot-notes, which often 
expand to-such dimensions as almost to drive the text 
out of the: page, and which in many cases contain far 
more interesting matter; the strange inequality.in the 
materials „collected, many processes, especially those 
connected with manufactures, being quite ‘antiquated ; 
and others which need note recalled. The confusion 
of proper names, owing to errors of spelling, is not so. 
conspicuous as in the former editions, though one ludicrous 
substitution occurs in the chapter on spectrum analysis, 
where Huggins is three times over transformed into 
Huyghens ! Such defects, however, do very little to 
impair the real value of the book, or obscure the genius 
of the author. _ Turning ‘from the attitude of the literary 
critic to that of the scientific inquirer, it is much more 


a profitable to see what such a chemist as Mendeléeff has 


to say about special questioys of fundamental or primary 
importance. 

In chemistry the word element is in constant use in 
the sense originally taught by Boyle, that is, signifying 
something which has up to the present remained un- 
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inay eactually be accomplished. Mendeléeff Sems to 
believe in the permanence of the terrestrial elements, for 
not only in the to foot-notes on®p. 20, vol. i., but in a long 
digression upon the subject of Prout’s hypothesis (p. 
439-441, vol. ii.), he emphatically wjecks the idea that 
the atomic weights of other elements have any definite 
numerical relation to that of hydrogen, and he points out 
that attempts at transmutation of one element into 
another have deen hitherto fruitless, “Alt such’ ideas 
and hopes,” he says, “ must now, thanks maré especially 
to Stas, be placed in a region void of any experimental 
support whatever, and therefore not subject to the dis- 
cipline of the positive data of science.” Now and again, 
even at the present day, there is a recrudescence of 
alchemistic pretensions, but it may be noticed that the 
discovery for which a claim is put forward always relates 
to the transmutation of a base metal into silver or silver 
into gold. If any one suggested that he had succeeded, 
for example, in extracting lead from thallium, he would 
be laughed at for his pains, but if he boldly asserts that 
by a long and secret process he has succeeded in making 
gold out of silver, he generally finds a few people at least 
ready to take him seriously. 

Chemical affinity is another expression still freely used 
though with® widely different meanings by different 
chemists; and here again a ‘definite expression of the 
author’s views is fortunately: to be found in the pages of 
his book. He says (p. 27) : 


“For a long time, and especially during the first half 
ofthis century, chemical attraction and chemical forces 
were identified with electrical forces. There is certainly 
an intimate relation between them, for electricity is 
evolved in chemical reactions, and has also a powerful 
influence on chemical processes—for instance, com- 
pounds are decomposed by the action of an electric 
current. And the exactly similar relation which exists 
between chemical phenomena and the phenomena of 
heat (heat being developed by chemical phenomena, and 
heat: being able to decompose compounds) only proves 
the unity of the forces of nature, the capability of one 
force to produce and to be transformed into others. For 
this reason: the identification’ of chemical force gvith 
electricity will not bear experimental Pronn o 


. 
He then goes on in a characteristi¢ foot-note to refer 


to the facts of substitution or ‘“metalepsy,” in which 


hydrogen, a “positive ? element, may be exchanged for , 


chlorine, a “negative” element, without altering the chief 
chemical ‘characters of the compounds in which the 
exchange occurs. On a later page, also in a foot-note 
the author gives an account of the electro-chemical 
theories of Davy and Berzelius, and their relation to 
successive hypotheses of the constitution of salts ; ahd 


decompounded. At the present day the majority of /*here again he seems to reject all modifications of Ber- 
„ Chemists have probably settled down to the belief that 
our seventy or eighty “elements” represent limiting 


material, and that, so far as terrestrial affairs are con-” 


cerned, so they will always remain. Others—probably 
however, a minority—conceive that relations among their 
atomic weights hint, that they may be compounded of 
finer matter united in’ various ways, and though they 
may not expect to rupture the bond which unites the 
subatomic constituents together by any laboratory 
-process, ‘yet they see in the spectral phenemena of tlfe 
Stars evidence that under other conditions this rupture 
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zelius’ polar doctrin® It must be admitted, however, 
that the book is not strong in this direction. After muth 
research we have not Succeeded in finding a' definite 
statement of such important facts as gre embodied in 
Faraday’s lates of electrolysis, the;nearest approach to it 


-being found on, p. 581, but followed by an apologetic 


foot-note in which it is stated*that the plah and dimen- 
sions of the book prevent the authos from. “entering 
upon this province of knoavledge.” This is ‘to be ré- 
gretted, cqpsidering the "importance to the chemica 
‘student of a good sacquaintance with the facts, methods® 


'H 
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isha hypotheses of the now rgely- reopen province 
of, electro- -chemistry. 
s “Tite preface of the mew edition contains a special 
reference to the author’s views concerning solutions— 
a subject for Which he expresses great personal predi- 
lection, and to the “experimental investigation of which 
he has devoted some time and labour. A-paper by 
Mendeléeff -relating to solutions of alcohol in water was 
communicated to the Chemical Society,of London in 
1887. Henow states that we have not yet “the right to 
congider even the most elementary questions respecting 
solutions as solved.” “My own view is that a solution 
is a homogeneous liquid system of unstable dissociating 
compounds of. the solvent with the substance dissolved.” 
In a foot-note, beginning p. 64, he explains the gas theory 
as applied to dilute solutions, and expresses the view 
that the physical and chemical aspects of the question, 
referring respectively to dilute and strong solutions, must 
be reconciled. The passage is too long for quotation ; 
but supporters of the so-called hydrate theory may still 
count the great Russian chemist as. on their side, at any 
rate so far as strong solutions are concerned. 

There are, of course, many other subjects which the 
reader of the book will pursue with much interest, in 


view of the eminence ‘of the author and he originality | 


with which they are treated ; but none of these will equal 
in attractiveness the subject of the grouping of the ele- 
ments and the development of the periodic law. It is 
interesting to remember that, as the author tells us in 
the preface (p. xii), it was while engaged in writing the 
first edition of the book.in 1869 that -he first perceived 
the scheme and the application of the periodic law in 
its entirety. But it is only at the opening of the second 
volume that we come to the exposition of the principles 
which guided him in the grouping of the elements. This 
is accompanied by a foot-note which contains a historical 
résumé of the course of events which led ultimately to 
the recognition of these important principles by all 
chemists. And here we find a passage (zo¢e 13, p. 26) 
which sets forth clearly the depth and solidity of Men- 
deléeff’s conception of the periodic “laiv,” and the 
superiority of his claim to be regarded as the discoverer 
of the relation of properties to atomic weight athong the 
elements. Having become convinced that the atomic 


a weights and properties of the elements were mutually 


related in a certain manner, the Russian chemist did not 
hesitate to alter accepted atomic weights when required 
to fall in with the, scheme, and to predict the properties 
of then undiscovered elements; while “neither De 
Chancourtois, to whom the French ascribe the discovery 
of. the periodic law, nor Newlands, who is put forward 
- by-the English, nor L. Meyer, who isenow cited by mang 
_as its founder, ventured to” do amwything of the gort- 

As suck fortunate and valuable consequences have 
happily. followed the study of the atomic weifhts by* 
Mendeleéeff, it ig perhaps hypercritical to complain of his 
use of the term “law” in the vulgar ambiguous sense. 

What after all is a “law of nature”? Is it nota com- 
pendium of summary 8f a series of observed agree- 
ments? and the statement so often used by Mendeléeff, 
» that “the Jaws of.nature admit of no exception,” by 
* no means. proves that exceptions to any and every 


” recognised law of nature may not hereafter be discovered. 
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As such a statement now stands, it merely implies: that 
in most cases the induction is æt present incomplete, 
The question now comes, whether the periodic law 
itself is a “law of nature”? This is g question «which 
must be troubling, very much the discoverer of .the Jays 
at the present time, how that the individuality of argon 
and, though less certainly, that of helium have’ been. 
established. The subject is dealt with in Appendix iit. 
at jhe end of the second :volume, written by Prof. 
Mendeléeff in February 1895, and here he clings to the 
fdea that argon is agpolymeride of nitrogen, or Na” 
This hypothesis, hoWever, cannot be maintained. All 
that is known of argon Shows that itis a gas having a 
density lower than 20(H=1), and hence that its molgcular 
weight is less than 40, while'that of N, would be 42. 
Argon and helium can at pres&Mtjbe regarded only as a 
kind of chemical monsters brougiet unexpected: and un- 
welcome, like the cuckoo, into the previously happy 
family of the elements where no place: is provided for 
them. What, then, becomes of the “ law of nature” iM 
these two substances are admitted to ‘be exceptionseto 
the law as it now stands? and yet that they are exceptions 





‘is. the conclusion which seems inevitable. W. A. T. 
® Ee 
THE NATURAL, HISTORY OF THE ANCIENT 


WORLD. 
Les Choses Naturelles dans Homère. Par leDr. A. Kums. 
Pp. 154. (Antwerp: Buschmann. Paris: Alcan, 1897.) 
Gleanings from the Natural History of the Ancients. 
By the Rev. M. G. Watkins, M.A. Pp. xiii + 258. 
(London: Elliot Stock, 1896.). 


The Works of Xenophon. Translated by H. G. Dakyns. 


M.A. Vol. iii. part ii. Pp. Ixx + 130. (London : Mac- 
millan and Co., Ltd., 1897.) 


Aristotle on Youth and Old Age, Life. and Death ana 
Respiration, Translated, with Introduction and Notes, 
by W. Ogle, M.A; M.De Pp. 135. (London: Long- 
mans and Co., 1897.) i 

HE consideration’ of the animal world is usually 
approached from one or other of three points om 
view. We may be ‘interested in the structure—the 
morphology and physiology—of.animals, aad in their 
place in nature: this is the biological interest. -Or we 
may be especially interested in their habits and doings, 
and every one has -at‘least observed something of the 
characters and ways of more than one species of animal. 
Or we may regard animals as objects of the chase or 
material for human food. The first of these interests is 
purely scientific ; it must exclude hearsay and fancy ; it 
must be based on “thé most careful observation and ex- 
amination with the aid of all the appliances that con- 
temporary art and manufacture can furnish ; and it must 
admit nothing that is Whverifiable or supported by doubtful 
authority. On the other* hand, the study of the habits: 
and characters of animals can seldom confine itself to 
Snes so rigidly laid down as these ; not only is it extremely 
difficult for the most scientific investigators to interpret 
or even to record the actions of the lower creatures with- 
out a ‘certain, eften unconscious, “anthropomorphism or 
reading-in of motives into them; but we are also tone 
fronted by.a mass of current beliefs and superstitions, 
sand imperfectly authenticated tales which, in view of their 
frequent repetition and the widespread evidence accoyded 
e 
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to them, it’ is- impossible to dismiss | unconsidered, im- 
probable though they may seem at first. Such. legends 
can never be wholly banished from view until we have 
accounted for their coming into being at all; and fhe 


“lyaturalist is thus frequently led into the domaia of folk- 


lore and the study of primitive religious ideas, which from 
„totemistic stages onwards have always in some way or 
“other touched upon the connection of the human and 
animal worlds. The attitude of the huntsman is défferent 
from both those just considered : he makes a very minute 
study Qf some of the habits of afewsanimals, mainly with 
a view to making himself mastet of them in a manner 
gratifying to the sporting instinct. 

- Inthe volumes before us all these interests are repre- 
sented.: They all deal with the attitude of the Greeks— 
in patt also of.the Rogdéhs—to animal nature. Until the 
time of Aristotle scientific study can hardly be said to 
have existed, though in him, so far at least as method is 
concerned, it appears suddenty in almost as systematic 
a form as any science can’ boast of at- the present day, 
Rut hunting and the observation of the ways of animals 
seem to have been habitual to the Greeks. No one can 
have failed to noticg the unerring accuracy with which 
Homer, i in a few graphic strokes, brings before his readers 
sofne familiar scene from nature —the lion and his | prey, the 
jackals surrounding the stag, the ‘tgttix, “which in the 
thickets, sitting on a tree, sendeth forth its thin clear 
voice,” and wery many others., Again, the hunting of the 
boar and of the stag, with all their accompaniments, 
Homer knew well, and in the works of Dr. Kums and 
Mr. Watkins all these and kindred topics are treated in 
some detail. Dr. Kums confines himself’ to Homer, and 
it is to students of Homer that his book will be especially 
interesting. It is an enumeration under classified head- 
ings of all that Homer says in different passages about 
the various departments of nature and human nature, 
and is a very accurate, complete and well arranged com- 
pilation. But it is no disparagement of the book to say 
that, for the most part, it is not of great general scientific 
importance. External nature only enters into the poems 


of Homer as it were by accident, in similes which illustrate ! 


human aétion, or in descriptions of events affecting 
human agents; and the interest which he arouses is 
artistic rather than scientific: we are chiefly struck with 
the perfect description of what the poet saw, with the 
clearness and truth to life of his pictures. Mr. Watkins, 


“in his “Gleanings,” allows himself to range over the 
«whole field of classical literature, and under the title of. 


the “Ancients ” he includes. not only the Greeks and 
Romans,: but the early Teutonic and Celtic races, and 
especially our own forefathers ; indeed, he deals with 
much literature that cannot be called “ancient” in the 
ordinary sense of the word at all, even English literature 
down to-about the sixteenth century. His work is a 
collection of points which have interested him in the 
course ‘of his unusually wide reading, in regard to fhe 


observation and appreciation of the animal world in | 


periods when science had not become scientific ; and we 
find, not of course a "serious or systematic contribution to 
s¢ience or to the history of science, but a delightful 
mosaic of quotations, anecdotes and folk-lore, very 
artistically put together, and compared with modeyn 
wigws.as expressed in passages from Darwin and other 
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-wrfters.® . The occasional antiqueness of the author's : 


language, and even the use of .the long s'in the type, 
which unsympathetic critics waquld no doubt condémn as 


affectation, are in keeping with a certain zaiveté and -e 


gracefulness of manner, which add greatly to the pleasure 
given by the large amount of entertaining inforrgation 
which the book contains. We should not expect in such 
a book, and we do'not find, a complete, exposition of the 
Aristotelian “ Sygtema } Naturae ”—the only great cohtri- 
bution of- the ancient world te natural, history and 
biology; but the author appreciates very fairly iņdeed 
the merits of Aristotle and other ancient writers from the 
naturalist’s point of view. Aristotle he recognises as 
having “ sifted much of the popular, knowledge, as is his 
wont”; though even Aristotle is gently censured as un- 
critical in comparison with modern writers. (To this we 
shall return.) ' Pliny, on the other hand, 


“though he lived so much later, was an eager listener ‘to 
all old women’s tales. The vastness of his own 
compilations, and his perpetual industry in noting any 
circumstances of interest connected with Natural History, 
smothered his judgment. He had neither time to sift 
facts. nor to weigh the authority to be attached to the 
statements of other authors ; and these defects leave his 
great ‘ Natural History’ a rudis indigestague moles which 
compares unfavourably with the more exact and pains- 
taking work of Aristotle.” 


It is a pity that Virgil is usually quoted in Dryden 
translation (of whose defects Mr. Watkins is himself not 


' unaware); for this rendering hopelessly obscures the 


quite unique power possessed by Virgil of calling up— 
often by a single word. or line—inimitable pictures of 
external nature, whether scenery or animal life, 

The book contains chapters on dogs, cats, owls, pygmies, 
elephants, horses, gardens, roses, wolves, fish, oysters 
and pearls. In a chapter on mythical animals there is a 
neat discrimination of the causes and characteristics of 
the animal folk-lore of several early peoples. ‘Homeric 
and Virgilian natural history receive separate treatment ; 


the'Romans as introducers into Britain and acclimatisers 
of a ‘nuthber of well-known animals: and- plants.e We 
should like-to see-a fuller’ account gf the influence on 
our fauna and flora of the periods marked respectively 
by the Roman occupation, the influx of monks from the 
continent, and the return of the Crusaders from the East, . 


introduction of many species. With the mention of a 
chapter on “Hunting among the Ancients,” we may 
pass to Mr. Dakyns’ translation of ‘the Cynegeticus ‘of. 
Xenophon. This is hardly the place fora long notice of 
this work. Suffice it to say that it contains the sdme 
kind of matter as we should expect to find in a volume 
of the Badminton Lilrary dealing with the same subjects 
—the hunting and tracking of hares with dogs and nets, 
and tfe chase and trapping of deer: The habits of the 
hare, the training, breeding points and management of 
dogs, and tħe functions of the keeper, are very fully 


are introduced, eg. the following : 


“Here it should be added that thé sportsman, who 
finds himself on cultivated fands should rigidly keep hig 
hands off the fruits of the season, and leave springs and 
rivers alone. To: meddle with them is ugly and base ™ 


and a specially interesting portion of the work deals with l 


. ` hel 
to all of which our’author believes we can trace the . 


treated ; ingidentaliy, too, precepts of sporting” etiquette 


-> 


, 


. them by Aristotle cannot here be reproduced at length. 
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Mr. Dåkýns i is responsible for this rather odd trarfslașiðn),* 
“npt to speak of! the bad example of carelessness to the 


Beholder.” i 5 e i 
* ‘The work is a marvellous display of close and intel- |’ 


ligent observation by an enthusiastic sportsman, and will 
be full of interest to persons of similar taste in the present 
day. Of course] it contains a good deal of “keepers 
sup¢rstition,” very similar to the fancies of the modern 
keeper, but this, perhaps, adds to the ințeręst ; and many 
more or les§ brilliant suggestions are made in explanation 
of faets which seemed to be in need of it. Mr. Dakyns’ 
translation is spirited and, on the whole (to judge from 
passages chosen! at random), accurate ; and any sports- 
` man into whose|hand the book falls will feel grateful to 
him for, rendering accessible the work of, perhaps, the 
_acutest observer of outdoor life in antiquity. 

In turning to, Dr. Ogle’s translation of some of the 
minor treatises {of Aristotle, we enter the domain of 
science ` proper., The translators name is . sufficient 
guarantee of the excellence alike of ‘introduction, trans- 
lation, and notes: the work is quite up to the standard 
‘of the “ Parts of! Animals” by the same editor. Shortly, 
the doctrine contained in the treatises translated rests 
on the belief that life depends upon heat: the. source of | 
this heat was: the heart, in which heat was continually 
being generated/by the concoction of food received from 
the stomach and passed into the heart; and the heat 
thus generated fate the place of that which was 
continually being given off by the body. But life might. 
be destroyed by excess no less than by defect of heat ; 
this excess was provided against by respiration, which 
cooled the violence of the “fire” in the heart, which, 
always tended to become excessive : ih the case of 
pulmonate animals, the air in the lungs was the means 
of refrigeration | in the case of branchiates, the water 
playing upon the gills. Natural.death (as distinct from 
death by disease or violence) was due to the gradual |’ 
exhaustion of vital heat~an idea at least as clearly 
defined as the ‘vital force” of many modern physio- 
logists. The causes of longevity (in these and other. 
treafises)- are somewhat vaguely stated, but the corre- 
lation of longevity, with such characters as large size, 
high or ganisation and length of the period of gestation, 
was observed by Aristotle. These points are, of course, 
e worked out jn much greater detail, and the exposition of 


The first 4 impression of an ordinary reader will probably 
be that views so absurd -and obsolete are not worth | 
consideration. ‘But on further attention, we find that 
obsolete though these views may be, yet they were the 
first- step towards a really scientific physiology. The 
‘physiology’ of Plato and Democrituse was pure guess-e 
work, or at least only guided by *preconceived gheories 


not falling® within the range: ot physiology. It was 


Aristotle who first saw 

“that, the sfuädyə of function must be preceded by the 
study of structure, oy in other words, th&t physiology 
must be based:upon anatomy. . By insisting on the 
absolute nec&ssity of anZtomical observatiog, he carried 
biology at one Step from the world of dreams into the 
‘world of realities ; he set the science on a substantial 
basis, and thy | indeed be shid to have been its founder, 
sfor'the same imaginings of his predecessors, can hardly 
“be dignified with the name of science.” 
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And, to quote a later passage of a Ogle's intro~ 
duction : 1 oe) ‘ 
$ . x .' 

“If we perform the difficult task of egeuaing from our 
minds all ideas and facts since acquiredy we shalt ‘find 
ourselves constrained to admit that in Aristotle's daySea 
no better hypothesis could have been devised with Which 
to colligate the facts or supposed facts then available.” i 


And, when we consider that such ideas and facts 
inclfde among others. those of chemical combination, 
tþe circulation of the blgod and the existence of nerves, 
we shall be surprised*to, find the differerfce betiveen the 
Aristotelian and the modern theories so) slight as it is. 
In fact, as Dr. Ogle shows both in the introduction and 
notes, a very slight alteration of terminology is often all 
that is required to convert Axjstotle’s statements | ‘into 
propositions which would still be ‘accepted as true f? and 
even in their crude form, many of His doctrines for some- 
thing very like them) were held by the most advanced 
scientific men of recent centuries, Harvey jhimself among 
others. It is further. re larkable that Aristotle should, - 
with the extremely inaddaate, instruments and appl- 
ances at his command, have produced results so accurate 
in the region of anatomy and embryology = his account, 
ég. of the lung, is a model-of ¢areful description 90 far 
as it goes, and the work |before us will, provide nany 
other instances. Asistotle, of course, had his defects, 
and his editor points these out frankly: he occasionally 
(though far less than ‘any other ancient &uthor) took 
mere hearsay, for fact; and he was scarcely alive to the | 
importance of experiment.! But he had a definite method 
of investigation ; his conclusions were always based on 
recorded observations of himself and others ; the advance 
he made was almost incredibly great, forj one man ; ahd 
‘the lines he laid down haye been (though uncon$ciously) 
followed and developed iby all great physiologists ever 
since. To quote Dr. Ogle once more : 











“There are’ minds to which the mistakes and short- 
comings of great men apparently present greater. attrac- 
tion than, their achievements. To, them] Bacon is but a 
man who believed in. the spontaneous generation ofi 
mistletoe ; Cuvier, an upholder of the fixity of species ; 
Kepler, one who thought that the huge volcawoes in the 
moon were artificial structures built by fs inhabitants 5 
Descartes, an asserter of the imthediate transmission of 
light ; and Newton himself an advocate į lof the emission 
theory. To such persons Aristotle’s anatomical state- 
ments will doubtless supply much desirable pabulum, ’ 
But those more genial critics who prefer to dwell upon ` 
' what a man has done well rather than what he has lefte 
undone or'done amiss . | . will admit that never has a 
science been started on its career by its.originator with 
so large an equipment of facts and ideas as that with 
which Comparative Anatomy left the hands of Aristotle.” 
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» THE MEASUREMENT OF (RAPIDLY 
© VARYING ELECTRIC PRESSURE. 

The Capillary Electrogneter : its Ti heory and Practice. 
Part i. By G. J. Burch, M.A. Pp. 54. Reprinted from 
-the Electrician. (London: G. Tacker.) 
Mon of the present knowledge iconcerning the, 

capillary electrometer i is due to the author of this . 
lxtle book. The insttument was invented ins 1875 by 

Prof.Lippmann, but for twenty years it was hardly uged 
*.. i 
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by any people except physiologists, and even by them 
“dnly i in a doubtful sort of way, fof they thought that its 
indication gave, merely the period and direction of a 
sudden change of P.D., and they feared that the’ magni- 
tude of the variation could not*be deduged from the 
‘excursion of the meniscus formed at the junction of the 
"threads of mercury and dilute sulphuric acid. 

It may be well to mention that we use thegletters 
“B.D.” not metely because they, appear to us to'be a 
convenient abbreviation for “hotential- -difference,” but 
because Mr. Burch, by employing them throughout his 
book, shows that he has the same opinion. 

The book commences with a description of the iit 
methods of constructing a capillary electrometer to which 
the author’s experiengehas led him, and the reader is 
warned, regarding the faults! which he is likely to meet 


with in the’ practical use of the instrument, and instructed’ 


how to overcome those thas can be remedied without 
making a new instrument. | ' ; 

e The first two points that Mr. Burch acten to 
asçertain experimentally, when he began his work on the 
capillary electrometer in 1886, were: (1) Does any 
current pass_ through | the instrument after the meniscus 
ire the capillary tube has*redched its stable position for 


the particular P.D. applied ; and (2) does any leakage | 


take place through the instrument if the applied P.D. be 


. withdrawn gfter the meniscus has been deflected? To. 


each of these questions experiment gave a-negative 
answer, and he was, therefore, led to the conclusion that, 
although the circuit of a capillary electrometer is com- 
posed entirely of conducting substances, and, although 
there is no visible insulating dielectric, the instrument 
transmigs no current witha P.D. of less than o's volt, 
but merely receives and maintains a charge as if it were 
a well-insulated condenser, 

The capacity of different capillary electrometers was 
found by the author to vary between o'r and 30 micro- 
farads, but instruments having a capacity of. between 
o'5 and 2 microfarads gave the best results. When the 
capacity is unchanged on moving the mercury thread 


through q considerable portion of the capillary tube the | 


electrometer is found to be equally sensitive throughout 
that part of the tube. - 
` The author concludes that this instrument is ‘essen- 


tially adapted to the poor man, since its cost, including 
that of the microscope, is less than that of any other® 


- electrometer of the ,same® sensibility. It also. has the 
advantage of responding with extreme rapidity to every 
change of potential. 

Various methods are described in detail for obtaining 
records on photographic plates, having a rapid linear or 
circular motion, and the author shows how the in- 

« ‘stantaneous value of a rapidly varying P.D. can ‘be 
deduced at any point of the photographic curve from the 
fact, which he proves, viz. that the value of the applied 
P:D. is measured at any moment by the instantaneous 
distarice of the meniscus from the zero position J/is the 
rate of motion of the meniscus at that moment. And 

im the case of the photographic plate moving’ circularly, 
he points out that the second term, depending on the in- 
stantangous value of the velocity of the meniscus, is given 

ely the length of the subnormal to thé curve at the 
particular point. 
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THe book concludes with some interesting examples 
of curves obtained with telephones, direct and altgrifate 
current dynamos, &c, from which the value of the 
capillary electrometer may be clearly segn. 

The reasoning in some parts of*the book is not very 
clear ; and, while the figures of the. parts of the appSiratus, 
itself are in many cases bold and well executed, those 
illustrating the geometrical reasoning, and the results 
obtained witl? the photographic Plates, are not as in- 
telligible as one would like. We hope t6 “see Part ii. 
of this book at an early date; and, for the benefit of 
those who do not resemble the author in being masters 
in the use and the theory of the capillary electrometer, 
we trust that he will not hesitate to sacrifice compression 
to clearness, ` W. E. A. 





OUR BOOK SHELF. 


‘A Handbook to the Geology of Cambridgeshire, for the 


Use of Students. By F. R. Cowper Reed, M.A. 


F.G.S. 8vo. Pp. x2 + 76. Spee at the Uni- 


versity Press, 1897.) 


THE geology of Cambridgeshire possesses a special 
interest for many students. From Cambridge itself 
there have sprung a greater number of expert British 
geologists than from any other seat of learning in this 
country. Though founded by John Woodward, the 
school was created by Sedgwick ; and it has been carried ` 
on with signal suceess by Prof. ‘Hughes. This success, 
as the present Professor has cordially acknowledged, is. 
partly 'due’to the band of brilliant assistants he has 


gathered around him. Thus special instruction is given . 
in all branches of geology, and the author of the pre-:- 


sent work has during recent years rendered aid in the 
department of stratigraphical palzontology. Toa casual’ 
visitor the scenery and geology of Cambridgeshire may 
offer but few attractions, for the- country is mostly low- 
lying, and there is much clay-land and fen. Oxford 
affords a greater variety of scenery and a more attractive 
series of fossiliferous formations. Nevertheless, there is” 


‘much in Cambridgeshire geology to arouse interest when 


once an enthusiasm for the science has been kindled, and 
there was need of a concise handbook which should 
clearly describe and explain the leading facts that “have 
been made known. : The excellent & Sketch” by Prof. 
Bonney dates back to 1875, and the more detailed géo- 
logical survey memoir on the neighbourhood of Cam- 
bridge, by Penning and Jukes-Browne, was issued in 
1881. The present work is a model of what a county 
geology should be. The zones in the Jurassic and Cte- 
taceous rocks, the phosphatic nodules in .Lower Green- 
sand and Chalk, the glacial deposits, valley-drifts, and 
recent accumulations, are all duly described and accom- 
panied by-full records of the fossils. If we find fault .at 
all, it is that the author has entered at too great a length 
into certain contrary views regarding the formation of 
the Chalky Boulder Clay, for the extraordinary “ diluvial 
theory” as he himsélf admits, “finds few supporters at 
the p resent time:” Even. the view of S. Ve Wood, jun. 
(noted on p. 168), was tnodified in that geologist’s latest 
publication. 

Our authgr rightly wanders a little of&tt of the county to 
give some account of the Red Chalk -of Hunstanton, be- 
cause it is €0 frequently visited by Cambridge students. 

‘ Brief chapters are given on the antiquity.of. man and 
on water supply. With regard to the latter subject, we 
would, question the statement (quoted ‘by the author) 
that “if the Oxford Clay was pierced we might reasom- 
ably expe€t an abundant supply of water.” The outcrop 
of Lower Oolites is some distance away, while at St. 
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Neots the water that was obtained at a depth below the 
surface was saline in „character. A full and useful 


bibliography completes this excellent and well-arranged 
H. B. W. 


© “S ; . . 
Wild Traits in Tame Animals. By Louis Robinson, 
`*M.D. Pp. vii +329. Illustrated. (Edinburgh and 
London : Blackwood and Sons, 1897.) 


DR’ RosINSON points out in his intrgdugtion that the 
amateur naturalist is agvaluable and necessary member 
of the scientific community. He detects a tendency on 
the part of the professional naturalist to warn the amateur 
off the ground. Whether any such mischievous claim of 
proprietorship is actually set up is. not clear to us; the 
naturalist who pursues his hobby for recreation only is, 
according to our own experience, welcomed by every- 
body, if only he is a good fellow, who will bring in his 
own contributions, great or small, to the general stock, 
and not spread false information. Dr. Robinson's 
animated defence of the amateur naturalist may there- 
fore be gladly allowed to prevail; we are only surprised 
to learn that any defence is needed. 

Our author holds that no one in these days can study 
animals with due profit who is not a Darwinian; he 
would have his amateur naturalist “an evolutionist down 
to the tips of. his toes.” We are not so heartily on his 
side here. There is risk of spoiling a quick and trust- 
worthy observer by saturating his mind with theories. 
If natural facts are reported to us, they do not gain in 
credibility by being expressed in evolutionary phrase. 
It is good that every naturalist should think upon his 
facts, but let him think independently, not as an 
evolutionist, nor as a partisan of any school whatever. 

We like the papers which form the’ bulk of the book 
much better than the introduction. Dr. Robinson dis- 
courses upon dogs, horses, donkeys, cattle, sheep, goats, 
pigs, cats and poultry. The first two of these seem to 
us the most interesting, but all possess good points. The 
author gives us a lively object-lesson upon each animal, 
trying to explain its structure and habits by the mode of 
life of its wild progenitors. Very many of his interpret- 
ations have been anticipated ; that is to be expected ; but 
everything is cast into a new and engaging form; it 
reads like personal experiences illuminated by the, 
writer’s own reflections. No reader who thinks for him- 
self will.accept all Dr. Robinson’s conclusions, but he | 
will find his interest in the subject heightened, and his 
sagacity exercised by these amusing ae 


The Psychology of the Emotions. By Th. Ribot. 
xix + 455.e (London : Walter Scott, Ltd., 1897.) 


IN this book Prof. Ribot gives a very complete account 
of his subject. In the first part he deals with pleasure 
and pain and the general nature of emotion. He advo- 
cates a theory of emotion which he terms “ physiological.” 
Feeling is regarded as a primary aspect of mental life, 
closely connected with biological conditions; and the 
author seems to think that it is hopeless in this region of 
psychology, at any rate, to depend Wholly on purely’ 
psychological methods,’ the subject only becomgng in- 
telligible by going beyond consciousness and treating 
it in its physiological relations. *As part of this general 
theory Prof. Ribot adopts, with some qualification, the 
theory illustrate? by James in the words, “ave feel sorry 
because we cry, angry because we sttike, afraid because 
we tremble.” In the secgnd part, dealing with the special 
forms of emotion, no attempt is made to give an elaborate 
classification ; but the chief aspects of emotional life are 
described in, the order ingwhich they seem to have 
n this part, and specially in the chapters 
eon character and temperament, the author®brings out 
the great value of pathology in the study of psychology. 
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LETTERS TO THE EDITOR 


è eo: 
[The Editor does not hold himself responsible for opinions ex- 
“pressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended gor this or any other part of NATURE. ® 
No notice 78 taken of anonymous communications.} 


The Vitality of Refrigerated Séeds. , > 


THE gppearance in your last issue of a short paper recently 
comrflunicated to the Royal: Society by myself and Mr. F. 
Escombe, on the ‘‘ Influencg of very Low Temperatures, on the 
Gtrminative Power of Seeds,” afords me an opportunity pf @all- 
ing attention to two important papers which only became known 
to us after our own‘was in prin. Both these communications 
materially - strengthen the argument. against the necessary 
existence in resting protoplasts of ordinary respiratory exchanges, 
or of any metabolic changes resulting in “ intra-molecular 
respiration.” ah L. 8 n AA 

The first paper.is by W. Kechs (B%2 Centralbl., 10 (1890), 
673), who has shown that dry seeds, plated for!many months in 
the vacuum of a Geissler’s tule, do not evolve an amount of 
carbon dioxide or nitrogen. capable of detection by. subsequent 
spectroscopic- examination of; the contents of the tube, a- fact 
which certainly-negatives the,idea of any gaseous evolution .by 
“intra-molecular respiration.) ~. > gy . 

Our Second omission is one which is.much less excusable, since 
we have overlooked a very important, letter communicated to 
your columns by-Prof, Gfrlioli as recently*as October 3, 1895. 

In continuation of certain experiments, described in 1878, on 
the power of resistance ef seeds of Medicago sativa to the action 
of certain’gaseotis and Jiquidi ckemical reagents, Prof. Giglioli 
re-examined the, seed$. which had been placed under these 
special conditions continuously for a period of more‘than sixteen 
years. Fe found that some of the seeds retaine® their vitality 
even wheh surrounded by atmospheres of nitrogen, chlorine, 
hydrogen, arseniuretted hydrogen, and nitric oxide ; whilst im- 
mersion for sixteen years in strong alcohol, and, in an alcoholic 
solutioa of mercuric chloride, still left a large number of seeds 
capable of subsequent germination. oo 

That we have been anticipdted’in some of the conclusions .of 
our paper, based on a totally different method of experiment, 
will be clearly seen from the following quotations from’ Prof. 
Giglioli’s lettér :— H k T R 

“ My experiments ‘encourage, moreover, the suspicion that 
latent vitality may last indefinitely when sufficient care is taken 
to prevent all exchange with the ‘Surrounding medium.” .. . ‘It 
is a common notion that life, or capacity for life, is always con- 
nected with continuous chemical and physical ‘change. The 
very existence of living matter is supposed to imply change. 
There is now reason for believing that living’ matter may exist, 
in a completely passive state, without any chemical change what- 
ever, and may therefore ‘maintain its special Ipropetties for an 
indefinite time, as is the case with mineral and all lifeless 
matter. Chemical change in living matter’ means active life, the 
wear and tear of which necessarily ledds to death. Latent life, 
when completely passive, in a chemical sense, ought to be life 
without death.” ` RA ae 

Prof. Giglioli-concludes his letter with a. reference to the possi- * 
bility of an extra-terrestrial origin of life on the-earth, through , 
the medium of meteorites. Horace T. Brown. 

52 Nevern Square, aia sik December 13. 
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Large Supply of “ Natural Gas” at 
Waldron, Sussex. | - 

THE discovery of tlfis gas occurred accidentally while boring 
for water in the’ parish of Waldion, Sussex. "The boring was * 
tommenced in the lower strata of the ‘‘ Ashdown sand” 

dntinued to the depth of 377 feet, 
when the work was stopped.| A strong smell of ‘‘ gas” having 
been noticed, a light was “applied to the top of the lining tube 
of the bore, and’a flame immediately sprang 'up to the height 


of 15 or 16 feet, and burned with great fury until it was put 


Discovery of a 


out by means of damped cloths being thrown on to the top of „ 
the tube (Fig. 1). t 


It is not quite certain at what level the first release ‘of the 
ges occurred ; gnd the workmen say that they/noti¢ed the smell 
of it for nearly a month before the testing with’ a light occurred. 
during which time boring was carried on. 
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* An iron cap has now been fixed on the top of the tube with- 


a vent. allowing an escape`of the gas to take place continuously 
“($ee Fig. 2): When lighted this jet fares out about the same 
size and colour as one of the “naphtha flarers” commonly 
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Fic, 1.—Flame of natural gas from bore-hole at Waldron, before the present 
cap was fixed on the tube. The broken lina near the tof shows the 
‘height of the flame through the six-inch bore-tube. = 


used for lighting at fairs and markets, viz. atout 12-inch flame. 
This cap and vent have now already been fixed about fifteen 
months, and the gas from the vent can be lit at any time, and 
shows no sign of diminutior,. - 





Fic, 2,—Bore-tube in welle with cap having a small vent fixed upon the top. 


The flame of natural gas is shcwn rising to the left. 
e 


Ihave taken samples of the gas, and submitted it to the county 
analyst for East Sussex (Mr. S. A. Woodhead), and he informs 
.me, althdigh he has not yet completed his agalysis, that the 
egas is probably derived from petroleum. The presegce of 
certain beds impregnated with petroleum underlying these 
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makirig deep shafts and borings. 

Many of the beds in the Purbeck strata (Brightling serits) 
consist of dark I®athery shales wlfich emit a strong A of 
petroleum, and small traces of it are also occasionally met with 
in the Gypsum quarries at Netherfield (Sussex)e Beds of lignite. 
and a variety resembling ‘‘Cannel coat” (about 2 feet thick) 
have been met with near the surface in the parish of Wdidron 
(Lower bed of Ashdown sand, Fairlight clays), and several 
bands of lignite were pierced by the boring at Waldron where 
the ‘* gas” was found. : 

The gas is pt®bably derived from these beds of lignite, and 
perhaps from the petroleum shales bf the Purleedk beds; or 
possibly, but less probably, from the Kimeridge clay ugder- 
lying these beds. (Sub-Wealden boring), which contains a hard, 
light-coloured bed rich in petroleum. 

In reading through the quarterly reports of Mr. Henry 


d Willett, made during the progress of the Sub-Wealden boring 


| (Netherfield, 1875}, I find that strange oscillations had been 
noticed in the depth of the water in the bore-tube. These were 
attributed to the ‘taccumulation and discharge of carbonic acid, 
and of inflammable gases derived probably from the petroleum- 
bearing strata beneath. The discharge of these gases was proved 
by the extinction of light at various depths, and by an explosion 
at another time.” ° . . : : a 

The discovery of the gas has hitherto been kept a secret among 
a few. There appears to be at present an ample supply of 
gas for the lighting of a town if the necessary plant were erected 
in connection with the tribe, and there also seems to be, so far as 
one can judge, aconstant supply. How long it may continue is, 
of course, a matter of conjecture ; but having already run to 
waste so long Without any decrease in force, I think that the 
supply might be ‘made use óf with reasonable prospects of 
lengthy continuance. i 

This notice must be regarded as a preliminary one merely, 
as I am making experiments with the gas, and examining the 
cores of the boring with a view to ascertain the source of the 
supply. > CHARLES DAWSON. 
Uckfield, Sussex. 











[5 giving an account of my second series of observa- 

tions on the orientations of Greek temples, and the 
chronological deductions which may be made from them, 
it seems desirable to recapitulate as briefly as possible 
the main points which underlie the inquiry. - 

The subject was introduced to me about eight years 
ago by Sir Norman Lockyer, who „had discovered that 
there was a very strong probability that in every case the 
axis of an Egyptian temple, or.in other words its orienta- 
tion, was aligned to that point of the local horizon where 
at the time of its foundation some conspicuous star rosę 
or set, and that in the case of temples oriented within 
zodiacal limits, it was also so arranged that on the day 
of the principal feast of any particular temple, which 
always took place on a day when the sun at its rising 
+ would shine upon the altar. or statue of the god, the 
star should be seen from the sanctuary, through the 
always narrow eastern opening, shortly before sunrise. 

There is plenty of evidence from various sources that 
heliacal stars, as they are ‘called; that is, stars when 
just visible at their rising before their light is over- 
b powered by the rays of the rising sun, or setting whilst 

still distinguishable, were very much observed by the 
ancients. And the tfse of an heliacal star so observed 
in connection with temple worship was to give warning 
to the’priests to enable them to be ready for the sacrifice 
or other function at the exact moment, of sunrise. 
Roughly spegking, a bright heliacal sta*wotld in Greece 
give nearly an hour’s warning ef the sun’s approach, 
though somewhat less in Egypt, R ' 

If in almost every case a connection, such as I have 
indicated, between the orientation of a temple and the 

} Abstract of a paper read befor@:the Royal Society, March tr, 1897. 
On the Orientation of certain Greek Temples, and the Dates of their Found#® 
tion, derived feom Astronomical Considerations —being a supplement toa 


paper on the same subject published in the Transactions of the Royale 
Society in 1893—by F. C. Penrose, F.R.S 
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THE ORIENTATION OF GREEK TEMPLES. 


+ 





. e 
sunrises effect in the sanctuary, preceded by an hediacal* 


star, can be established, it carries an amount of prob- 
ability of the truth of the theory which dt is very hard 
to gainsay. 

To us the practical use of such theory is, that it gives 
the means of determining very approximately the date 
of the foundation of any temple, namely the time when 
the sunrise and the heliacal star were so connected. 


As seen from a given point at its rising or setting, the | 


amplitude of a star (that is, its bearing from true east or 
west) is:sybject, as time goes on, to % Slow alteration 
resulting fram the displacement of the star, in conse- 
quence of the celestial movement called the precession 
of the equinoxes, and this can be calculated with great 
precision so as to show the date at which it would have 
been “visible as the forerunner. of the sun from the 
sanctuary of a temple. There is architectural evidence 
in Egypt that attempts had been made to retain the use 
of such stars, and in two ways: one by a structural 
alteration in the eastern opening, so as still to allow of 
its being seen ; and the other as evidenced by finding that 
a temple, architecturally of later date, but of the same 
cult, had been built alongside of an older temple which 


- had lost the star which had at one time served as its 


morning clock. 

Sir Norman Lockyer: having been satisfied that the 
` principles of temple building, as above mentioned, had 
.prevailed in. Egypt, and being led by a cursory examina- 
tion of Greek examples to suspect that the same would 
be found to prevail in that: country also, invited me to 
take up this inquiry with respect to Greek temples, which 
led to my making a preliminary communication to the 

Society of Antiquaries in 1891, and a more detailed 
report to the Royal Society in 1893, of which an abstract: 
appeared in NATURE, May 11, of that year. The paper 
itself -was published in .the Transactions of the Royal 


_ Society (vol. 184, pp. 805 e¢ sgg.) to which the supple- 


ment, already referred to, was published in vol. 190, pp. 
43 e¢ sgg. The first series contains more than thirty 
examples, the second nearly as many, and both collections 
entirely confirm the view of the matter already made 
highly probable from Egyptian sources. Indeed the 
second series, chiefly drawn from colonial Greece, is in 
one respect more satisfactory than the previous one. 

The architectural remains of the greater number of 
the temples in Greece proper, comprised in the first list, 
do not accord with the early dates derived by calculation 

- from their orientations ; and it is necessary to assume 
that in the majority of cases a temple, of which we find 
the ruins, was buģlt parallel to the lines of an earlier 
structure which had conformed to the orientation postu- 
late, and the date arrived at is that of the first foundation 
on the site. Traces of such earlier foundation can, how- 
ever, be actflally found or inferred in a sufficiently large 
proportion of the whole to justify the assumption ; but in 
more than half the cases they have either disappeared or 
not yet been found. In the colonial examples of the last 
series, however, quite two-thirds of the orientation dates 
are consistent with the architectural remains now stand- 
ing, without need of any hypothesis respecting foundations 


as yet undiscovered. $ 


e 
All the temples I have met with in Magna Grecia or 


Sicily are what may be named solar temples ; hamely, 
those which admit of being lighted through an gastern 
.door by the sun when rising în the line of the axis. 
Three of theyn, indeed, lie on the solstitial limits ; of this 
I did not find any examples in Greece. The nature of 
the inquiry ina solar temple is of this kind, viz. : given 
the angle of prientation, and the apparent Height of the 
eastern horizon, we calculate the declination which the 
sun would have required to illuminate the sanctuary at 
its rising (allawance being raade for the variation of the 
obliquity of the ecliptic many years ago, ay’ allowance 
ewhich may require a small correction when an approxi- 
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mate date has been arrived at). „From' this the sun’s 
right ascension is computed, giving generally two values. 
—gne vernal, the otherautumnal. The next search is made 
for a suitable star. It must be remembeyed that in the 
case of a rising star the declination cannot differ much, | 
from that of the sun, or else it could not be seen through 
the same narrow opening, and to be serviceable as a 
warning star, it must precede in right ascension by ae 
suitable interval ; if too short the stay could not be seen, 
if top €ong its warning would be inconveniently early. 
Thus the data for the preliminary search are; for declin- 
asion, that already ascertained for the sun, and for wght 
ascension, one hour Iésssmay be taken. . ae 

It, would occupy tod much space to’enter into the 
details of the calculation which involves the change due 
to the movement of the star from recession ; but ifethe 
result shows that a conspicuous star or constellation, 
either in the spring or autumn agd within thé limits of 
possible archzeblogy), occupied appyoximately the position 
required by the hypothesis, the discovery Will justify 
a more exact computation. Should it, however, fail for a 
rising star, there still remdins the search for a setting 
star which would fulfil the proper conditions. The 
search is conducted on analogous principles, but with 
difference in detail. | ` 

In more than fifty cases which I have tried by the four 
lines of investigation ¢ndicated abore, I have succeeded 
in finding in each one solution,gand one only. In two I 
have obtained an alternative possible star; the choice 
between the two requiring to be settled archeologically. 
In not one case of Which I had full particulars have I 
failed to find an answer. ‘ 

An objection has been made that, as there are so many 
stars in the heavens, some solution of the problem is 
inevitable, without there having originally been any 
intentional ‘correspondence. The answer is not difficult. 

Firstly, there are very few available stars. ‘They must 
be of sufficient brightness; a third magnitude star.is 
the very minimum, and: could only be resorted to (unless 
in a close constellation like the Pleiades,or Aquarius) if 
situated very much by itself, so as ‘not to be mistaken for 
any other. They must also be near enough to the ecliptic 
to be seen through the nargow eastern opening. A list 
of fourteen-single stars and two star groups exhausts the 
whole possible number. Moreover, they must be so placed 
in the firmament as to satisfy the condition required for 
warning stars. Again; in the two hundred trials made for 
the fifty temples, as mentioned above, would there (in the 
case of the assumed multitude of stars)/haveebeen one 
hundred and fifty misses to the fifty hits which: were 
wanted ; and if there had been no arrangement, and the 
orientations had been fortuitous, would the most ancient 
sites have always secured the oldest orientation dates, 
and those of which the recent foundation is historically , 
known have taken their proper rank ? ' 

It is true that the sequence might have been ‘accept-- 
able, but not so the exactness of the dates. These must 
depend upon the correctness of certain assumptions with ° 
regard to the elements of the problem, especially as to 
the altitude of the star and the depression of’the sun at 
the heliacal phase, if it may be so called. 

From a good deal of attention which I paid to the 
visibility of stars in twilight I derived the following rule, - 


«from which all the calculations have been made, except 


in,a very few cases, where local circumstances required 
some modification. The rules are made for the case 
of rising stars. Wher 'setting in the morning twilight 
they may be seen nearer to actual sunrise; but it is 
probable that the same rule would have been applied, 
asthe same time would have been required for warning, , 
whether a rising or setting star was used. It may be 
observed that rising stars seem to have been the 
favourites, ineproportion of about three to two. * ‘ 

Ine ordinary fair weather in Greece or in South Italy’ P 
e 
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* found that a first magnitude star can be seen at an 
altitude of 3° when the sun is 10° below the true horizon. 
*® A second magnitude should | require an altitude of 3° 30’, 
with the sun depressed 11°; whilst a third magiitude 
star, of the use of which there are very few examples, 
«œ -awoutd require a depression of 13°. A general confirmation 
of these elements may be drawn from Biat’s “ Recherches 
sur PAnnée Vague des Égyptiens,” ,in which he derives 
from Ptolemy that in Egypt a solar depression of 11° 
« was considered proper for the observation of heliacal 
. Stars. This seems a very reasonable mean for tite rules 
of solar ‘depression applying, 2 stars of different mag- 
nitudes as given above. 
Following these rules, I obthined orientation dates for 
the temples I examined last year as below. 


ae in style with tlfe dates ‘assigned to them by ghe* 
theory. Mention is made by Diodorus of* the temple of 
‘Jupiter strongly confirmatory of the orientation” date 
430 B.C. At? Segesta the dafe arrived at is too early*by 
about 100 years to agree with the character of the arche * 
tecture. 
always to have been a struggling community, may have 
taken a very long time to have brought their temple to 


| the state of finish at which at last it arrived, for it appears 


never to have been quite completed. . 
Selinus effees the example of one temple—a temple 
remarkable for the archaic character botle df its masonry 
and its sculpture—of which the orientation date, antici- 
pates the arrival of the Hellenic colony which occupied 
the place in 628 B.c., but in the other examples in that 
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E, ae on: Orienta- | a 
. 5 Š E tion date a 
wee 7 B.C. 
Athens A small temple near Jupiter Olympius 780 | Septeinber 23 | Spica setting 
| as The ancient Asclepieium .. 560 ! April 5 a Arietis rising 
Greece Deiphi First foundation of Temple of “Apollo 970 |! March B Lupi setting 
: 55 Rebuilt so as to follow the star 630 f, Maren I rr <5 
° Argos The ancient Heræum .. < | 1830, October 24... | Antares rising 
Taranto ... A Doric Temple ; 640 ' November 10 ae 
Metapontum Foundations of a temple near San Sansoni.. 610' December 21 | 8 Geminorum setting 
Calabria ... *), ... | Doric Temple .. 580 March 6 y Pegasi rising 
7 »| Near Cotrene ... Temple of Juno Lacinia on Cape Colonna `. 1000 | March 28 a Arietis rising 
a \-Near Gerace Ionic Temple of the Locrians e...| 610 ; December 21 | 8 Geminorum rising 
te cea =a ... | Ditto rebuilt on same site g 430 | November 23 | 8 Tauri setting 
° | Girgenti ... Temple of (attributed to) Juno Lacinia - 690 | April 1 a Arietis rising 
ae a » 99 Hercules vas 470 | March 20 Spica setting 
Sicily e. ” aes eee 1» n Concord 450 3 cs) ‘sy 
i Whi todas av » 99 Jupiter 430 | April 14 . | a Arietis rising 
ss a s» 9 Castor i 400 | Séptember 13 | Spica settin 
Segeste ... Temple (perhaps) of Jupiter .. 550 | April 5 a Arietis rising 
Selinus ... | The Archaic Temple called Temple Cc 795 | September-3o | a Arietis a 
a a ... | Temple D {adjoining and following the san 610 | October 4 ... 
3 sisi Temple A use . | 550 | March 5 Y Pegasi rising 
z Syracuse ... Temple forming part of Duomo ..'| 815 | September 20 | Spica rising 
bd 7 sès wee 3» of Jupiter sie : 610 | October 3 ... | a Arietis setting 
ay sbi ets » 37 Diana 450 ; September 26 | Spica rising 
Poestum ... we 1» 9, Neptune at 535 | March 22 Spica setting 
South Italy.. | Pompeii ... Doric Temple in triangular E Forum `.. 640 : November 12 | Antares rising 
+3 o E Temple of Isis z ; 750 | June 19 B Geminorum rising 
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For the sake of comparing the above with dates that 
are archzeologically probable, and confining the inquiry 
to the Greek colonies, we may observe : 

The *Doric capital at Taranto is of an extremely 
ponderous type, and may well be assigned to the seventh 

_ century. A Lacedemonian colony under Phalanthus is 
reported to have taken possession of Tarentum about 
700 B,C. 

" At Metapontum, at the temple near San Sansont, 
nothing . but foundatione remain; the architectural 
character of the other is quite in accordance with the 
orientation date. The city was one of the most ancient 
in South Italy. One column only remains of the temple 

, on Cape Colonna near Cotrone, and its character is that 
of the fifth century. In the case of this celebrated temple 
we clearly have the case of a rebuilding on the old lines? 

» The foundations of the older temple of the Locrians 
néar Gerace were discoveréd under the substructions of 
the later temple. Its orientation date, 610, is quite cn- 
sistent both with the early Ionic architecture whiclf was 
found, and that of the Hellenic colonisation, 683 B.C. 
That of the later temple, is also m accordance with the 
architecture of the fifth century. Girgenti was occupied 
wy a Greek colony B.C. 582, but a city with so command- 

* “ing a site had, no doubt, an earlier foundation; and we 
may feel confident that the temple of Juno. Lacinia, 
though the present structure is Hellenic, was founded by 
«ithe earlier inhabitants. The remains of tHe other temples 
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city the orientation dates are quite consistent both with 
the architecture and with Hellenic citizenship. Syracuse 
was: colonised in 734.B.c. The orientation date of the 
“ Duomo” temple is eighty years tao early for agreement 
with that ‘epoch. The architecture is indeed very rude, 
but perhaps some small variation in the elements of the 
calculation should be made, which would bring it within 
the Hellenic period. The dates of the otlter two temples 
at Syracuse are extremely probable. The date, 535 B.C. 
assigned to the Temple of Neptune at Poestum, appears 
to be thoroughly suitable to its massive but advanced 
style, and is confirmed by a passage in Herodotus, in® 
ewhich, although he does not make any allusion to the 
temple, yet speaks of a Posidonian architect of great 
celebrity at that very date. 
is remarkable from there being evidence of a large window 
havieg been formet in the temenos wall centrally placed 
with regard to the eastern axis of the terfple, doubtless 
for the admission of fhe rising sun and its warning star. 
The window had been filled up with brickwork at some 
subsequentdate. The last point touched upon in the paper 
has reference to a group of te temples of late founda- 
tion, of most of which the dates are accurately known. 
At first these temples seemed to be exceptions to the rules 
which connect the orientation with heliacal stars, but by 
allowing a few more degrees of solar gepression than 
what is absolutely necegsary for distinct.vision, they fire 
found totonform in all other respects. The explanatien 


It may have been that the S€gestans, who seem y 


The temple of Isis at Pompeii e 


= 





sot this “change seems tb be “that ‘the temple service 
hað become more complicated, and’ more time was 
required by the priests for their preparations. Every 
additional degree of sun @epression woul add. abot 
five minutes for that purpose. The maximum extra 
allowance in this group of temples is thirty-five minutes. 
F. C. PENROSE. 
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e NATURE AND A CAMERA. 


"THE remgrkably favoyrable receptiof &ccorded by 
x: the publi and the press to the earlier effort of the 
Messra.Kearton has ‘naturally tempted them to another 


venture ; and the volume before us shows no falling off | > 


in the matter of interest and the exquisite execution of 
. the illustrations from its predecessor. Only too fre- 
quently authors, having scored one success, are’ apt to 
think their hold on the public will permit of a very in- 
ferior second effort obtaining the same share of patronage 


as the first, and any:odd scraps of new information they _ 





(From “ With Nature and a Camera.") 


Fic. 1.—Nightingale on Nest. 


“may possess are, with the aid of abundant “ padding,”, 
worked up to form a volume of the required dimensions. 
The present work displays in an equally marked ‘degree 


the freshness and brightness so’ conspicuous in “ British - 


Birds’ Nests”; and as covering a wider area is calculated 
to attract an gven larger circle of readers., One $f the 
best tests of a work of this nature is its “capabiligy of 
arousing the interest of young persons, and ‘this, from 
practical experienge, we find to be the .case with the 
volume before us. , 


Photography in the Bands of artists of the capacity- 


‘and perseverance of Mr. Gherry Kearton is ufdoubtedly 
the only real method of portraying animals in their 


1 “ With Nature and a V Camera, being the Adventures and Observations of 
a Yjeld-Naturalist and an Animal Phobgrapher.” By R.-Kearton, with‘ 
Photographs by C. Kearton. ' 8vo. “Pp. xy: + 368, illustrated, (London : 
Cossell and Co., Ltd., 1897.) 
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native haunts, and more especially birds on their nests ; 
and in the truthful representations pf objects of the 
latter class-the present volume can, fear few rivals. 
thingecan be more exquisite than the illustration of-a 
nightingale’ on her nest, which the publishers have per-. 
mitted us to reproduce (Fig. 1); but this jis .only,one-. 
among many ofthe same@excellence and interest, those of* 
the whitethroat and the chiffchaff ‘being, if possible, even 
more beautiful. TĦe only thing-we miss in jillustrations 
of this nature is, colour, which would be | of ‘especial 
value in *photogiaphs, like.the upper one on page 253 
dealing with the protective resemblances of animals to 
thew surroundings. Pgssibly even this want may, be 
supplied in the near futures ' 

But itis by no means the beauty “of” the; illustrations 
alone that calls for commendation in the work ; many of 
the observations in the text claim recognition from all 
interested in the habits of British animals, while some ` 
havea bearing on consideration Qf a higher nature. 
For instance, in regard-to protectivg resemblance, Mr. 
.Kearton says .he is puzzled by the circummstati¢e that 
while young terns instinctively recognise itsi value, some 
of, their parents-apparently do not and others: do. This 
“As a rule, Sandwich terns’ 
eggs ‘harmonise’ closely ‘with their surroyndings, and e 
even the €xperiénced field naturalist, has to exercise a 
great deal. of :caré to avoid. treading: upon aliclutch when 
visiting a breéding statien. -A friend-ef mine.told mè a 
few yéats back that-he hdd once yisited a colony of these 
birds on an! island’ where ‘the natural breeding accomme- 
dation was’ so.litnitéd ghat many of them had cpnveyed 
‘patches of ‘pebbles on to: the grass, arid laid their eggs 
thereon. We, both’ recogitised this ‘as a wonderful 
instance of the knowledge of the value of’ protective 
coloration ; but I must confess that last summer at the 
Farne Islands my faith in the wisdom of these birds‘ 
received a rude shock when I met.with five or six clutches 
of eggs lying, most conspicuously on small circular 
patches of. broken mussel-shells, the dark blue of which, 
contrasted yiolently with the golden grey of the sand. p 
From this it would almost-seem that the birds ate un- 
able to distinguish between a mussel-shell, and a pebble, 
and that any cluster’ of small smooth ‘objects looks to 
them equally suitable as a hesging site. `! 

Although the greater portion of the work is devoted 
to birds in their -haunts,-the-subjects- treated of are 
diverse. To- the general reader and tourist the chapters 
on the people: and birds. of St. Kilda will,, :perhaps, þe 
the most interesting ; ; while, the sportsman will find 
much.to attract him in those. on, gamekeepers, and duck- 
decoying. To the amatetr photographei, , the volume 
will appeal not only as a standard of excellence at which 
to aim ag regards his -own efforts, but more’ especially 
from the account given in the final chapter of Mr. 
Kearton’s method of photographing. . From this‘lattér’it 
will be apparent that the task of portraying many. kinds 


+ of birds—especially when they inhabit lakes or beetling 


sea-cliffs—in their native haunts, is no easy one, but 
rather one beset with numerous dangers to life and limb. 
In the preface the author- deprecates ‘the charge of 
foolhardiness, and the results ‘obtained go far to justify 


«he risks necessarily incurred. 


In the chapter on gea-birds and their haunts will .be 
found some of the matter most interesting to the ornith. * 
ologist, and it is here that some of the most successful 
of the photographs occur., As an example, we select, 
partly on account of its small size, the figure of a solitary 
razorbill mounting guard ever its egg reposing lower down 
on the side of a pinnacle of rock (Fig. 2). But for beauty 
of detail and execution we may. refef to the gull’s nest 
with egg and young, and the group of puffirls on p. 269» 
and also to the nest of the black-headed gull on the 
following page. To obtain the photograph of gannets 
nesting on the Bass Rock, Mr. Cherry Kearton ran risks 

. . @ 
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which evoked the fear PR even the adventurous natives 


-sof the district. ° When once their haunts are gained, 
gannets with young are however, according to our author, 
very easy bigds to photograph, as they will permit the 
-gbserver to walk among them with no more protest than 
an occasional peck at his legs. *Much hgs of late years 
been written on the destruction by human agency of our 
e sea-birds ; and it is, therefore, of interest to note that 
other causes likewise aid to no inconsiderable extent in 
the diminution of theirnumbers. “The mortality among 
sea-birds „of all kinds,” writes our author, “reckoning 
tht loss of eggs and young ®ngs, from purely nataral 
causes alone, must be very great in the course of a 
season. We saw a great number of young terns lying 
dead everywhere upon these islands, and Watcher 
Darling told us that two years ago very few Arctic or 
common terns got away. He picked up several dead 
: 


<@ 


< 





Fic. 2.@-Razorbill and Egg. (From “With Nature and a Camera.”) 


ones with sand-eels in their bills, and concluded that 
there was no small fry for them, and that the eels, al- 
though the natural diet of Sandwich .terns, were too 
« large for the young of the smaller species to swallow.” e 
Most of us suppose that the eider is pre-eminent for 
the quantity of down she employs for lining her nest ; 
but i in this, according to our author, she is beaten by the 
commion wild duck., Did space allow, many other ob- 
servations of ‘equal interest might be quoted, but for 
these we-must refer the reader to the work itself, which 
will form a welcome Christmas gift to all, whether young 
- or old, interested in wild nature. e : R. L. 





DR. FRIEDRICH A. T. WINNECKE. g 


[F is always a painful'äuty to review the life work of 
those who have recently passed away, to estimate 

the position their*names will occupy in the history of a 

+ science, and to survey the grounds on which théir repu- 
« tation will finally resti But in the case of Dr. Winnecke, 
-whose death was recorded last week, the task becomes 
both painful and difficult. Thirty years ago he occupied 
*"u prominent position among continental astronomers, and 
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was intimately connected with the onward ‘gfowth and- 


development of the science in many important girec- 
tions. His enterprise and ability were everywħere ac- 
knowledged, and a long career of work and usefulness. 
seemed ‘before him. But while he gvas still a com- 
paratively young man, the state of his health prevented 
him from adding to the reputation he had established, 
and to-day his name is perhaps little more than a memory 
to many, who, interested in newer problems and more 
sensational jnquiries, may possibly undervalue thé worl: 
of an older school, which ocqipied itself mainly in the 
astronomy of position. But wherever a *just and com- 


: prehensive view of astronomy as a whole ise taken, 


Winnecke’s work will be remembered with gratitude and. 
admiration. 

Dr. Winnecke enjoyed the advantage of admirable: 
mathematical training under competent teachers. The 
school of Bessel was then in the ascendant, and the 
reputations of Encke and of Argelander were at their’ 
zenith ; while in the district of Hanover, where Winnecke 
passed his early -years, the memory of Herschel was still 
treasured, and helped to give direction to his astronomical 
tastes. He: recéived his training in practical astronomy 
mainly at Bonp, under; Argelander, where he became, a 
proficient in the use of the heliometer,- and with. this 
instrument effected a complete triangulation of the .stars 
in the Praesepe cluster, together with a. thorough éx- 
amination of the ‘necessary constants of reduction. This 
latter part ¢f the work he‘prepared himself for publication, 
but never printed, and it forms à - painful commentary on 
his enfeebled energies to remember that this work never 
saw the light till many years after, when Dr. Schur 
proved himself an able and sympathetic coadjutor; and 
arranged. the numerical portion of the research for general 
use, In‘ 1858, Winnecke left Bonn’ for Pulkova, where 
he still interested himself in extra-meridional work. ‘The 
fine series of observations. of the great comet of 1861, 
which he followed until May. 1862, long after it had ceased 
to be observed in other télescopes, and on‘whicl ‘the 
final orbit rests, is a proof of both his. energy and -his 
observational skill. Cometary-astronomy always. had for 
him great attractions, and besides the periodic comet 
which bears his name, he found several others, téceiviny. 
the prize of the Vienna Academy of Sciences’ for his. 
cometary’ discoveries. At Pulkova,' too, he took .some: 
part in the geodetic work arranged between Dr. Otto 
Struye, Argelander, and the late Astronomer Royal, for 
determining the differences of longitude betweene places. 
on the great European arc of parallel, and, in conjunc- 
tion with Colonel Forsch and Captain Zylinski, carted 
through that portion of the scheme which connects. Haver- 
ford West with Nieuport and -Bonn. + 

Winnecke also- bestowed some attention on the problewr 
of the sun’s distance, which forty years ago was a burning 
question. Hansen and Le Verrier were contending for 
the rejection of Encke’s value of the parallax as the out- 
come of mathematical investigations based on the lunar 
and planetary theories, and were supported by the result 
of Foucault’s mechanical operations arranged to deter- 
mine the velocity of light. Winnecke was among the 
first to perceive the importance of-obtaining evidence 
from, independent esources, and fully appreciated the 
value of utilising the observations of Mars as a new 
elengent in the discussjon.. The result of his investigation: 
of the observations made at the 1862 ‘opposition was to 
assign to the Solar Parallax a value qf 8’s964, confirmed: 
by Stone’s tesult of 87932. i 

After leaving Pulkova, Winnecke settled for some years 
in Karlsruhe, where he wasean industrious observer of 
comets and variable stars. On the conclusion of the 
Franco-German war, he was invited to take charge of 
the new observatory at Strassburg. The equipment, of 
this obsegvatory and the details of its arrangement are 
due to his superintendence, and it certainly ranks amofig, 


+ 
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. «. “thebest asranged of continental observatories. 
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; While, if 
the ppsition of- Director, Winnecke’s health finally broke 
down, ad for a great many years he has been unable to 


e take any part in the management of the establishment he 


Bad so admirably fjtted and equipped. W. E. P. 
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NOTES. a 


: fa 
THE Physico-Chemical Institute of the University of Leipzig, 


of which ProfeW. Ostwald is director, will be formally opened’ 
by a ceremony to be held in the large lecture theatre of the 
Institute on January 3. : 


Dr. HUGH Gatt, acting Professor of Forensic Medicine 

- and Public Health at Glasgow University, has for some time 

back been engaged in a research upon the starches, which is 
likely to prove of value to the Department of Public Health, 


Mr. Joun MILNE writes that arrangements have been made 
for the establishment of horizontal pendulums, with photographic 
apparatus to record unfelt movements, at Toronto, Harvard, 
Philadelphia, Victoria, B.C., New Zealand (two), Batavia, 
Madras, Caleutta, Bombay, Mauritius, the Cape, Argentina, San 
Fernando, and Kew, whilst a number of other stations are under 
consideration. Seismograms have already been received from 
Toronto, At his station on the Isle of Wight, for purposes 
of comparison, Mr. Milne has also two horizonta} pendulums 
writing on smoked paper, and very shortly a Darwin bifilar 
pendulum is to be established. To this will be added later a 

« von Rebeur-Paschwitz apparatus, with which type of apparatus 
Mr. Milne worked for many years in Japan. : 


_ Dr. CHARRIN has been appointed to succeed Prof. d’Arsonval 
in the chair, of Medicine of the Collége de France. 


‘A New branch of the’ Russian Geographical Society has just 
been opened at Tashkend, for Turkestan. 


‘On December 4 the friends and pupils of Dr. C. Cramer, the 
professor of botany at Ziirich, celebrated the fortieth anni- 
versary of his connection as teacher with the Polytechnic in 
that town. i 


Pror. Dr. Wit ULE has just taken over the editorship of 
the weekly scientific periodical Dze Natur, which was founded 
by Dr. Otto Ule and Dr. Karl Müller, and is now in its forty- 
sixth 'yéar of publication. aa: 

We regret to see the announcement of the death of Mr. 
Gardiner `G. Hubbard, President of the National Geographic 
Society, Washington. The death is also announced, of Dr. 


f ` Campbell Morfitg formerly professor of applied chemistry in the 


University of Maryland, and one of the scientific advisers of 
the United States Government. 


e Ar the close of a lecture -delivered by Lieut. Peary in Edin- 
burgh on Friday last, under the auspices of the Royal Scottish 
Geogyaphical Society, Dr. J. N. Murray, on behalf of the 
Council of the Society, presented him with the medal of the 
Society in recognition of his work in the Arctic regions. 


A BRooKLy# correspondent sends this item of news :— 

t Prof. Langley “and Prof. Elfreth Watkins have constr&cted 

flying maching designed to draw a railroad car. This has 

been tested for sevefal days on the Medford branch of the 

. Pennsylvania Railroad, nea? Mount Holly, N.J.,,and has drawn 

the car at the ratę of six miles an hour. The machiné is actuated 

by a gasoline engine, the power being applied to two propellers, 

about four feet long, which make 800 revolutions per minute. 

It æ expected tha? machines can be constructed on this principle, 
which can draw cars at the usual railtoad speed.” e 
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+ We learn from Sciezce that Dr. George H. Horn, the eminent 
entomologist, died at Philadelphia on November 25. He was 
one of the Secretaries of tHe Philosophical Society, and was. j 
formetly Corresponding Secretary of the Academy of Natyral 
Sciences. He had been until recently professor in the Univer-, 
sity of Pennsylvapia, thoug® his connection with that institu- 
Dr. Horn was only fifty-eight years 
of age, and his death; following those of Cope and Allen, is a 


further seyere loss to the city of Philadelphia and tò science in y, 


Americ&. . 
Da Nature announces the death of Prof. A.” Joly, dirgct®r 


| of the chemical laboratory of fhe École normale Supérieure, and 


professor in the Paris Faculty of Sciences. Born at Fontenay- 
sous-Bois in 1846, M. Joly entered the Normal School in 1866. 
When he left this school’ he became attached to Saint-Claire 
Deville’s laboratory, and afterwards was professor of physics at 
the lycée Henri IV., which post he ogcupied until he was 
nominated sub-director of the laboratory of the Normal School. 
The titular director of the laboratory at that time was-M. Debray. 
M. Joly next became instructor (maitre de conférences) in 
chemistry at the Sorbonne, and then professor attached to the 
Faculty of Sciences of Paris. His works refer principally to the * 
rare metals (niobium among others) and acids of phosphorus, 


THE first’ ordinary meetiftg of the Röntgen Society was held 
on December 7, Dr. Gladstone, F9R.S., being in the chtire 
Mr. A. A. Campbell Swinton read a paper on “ Adjustable 
X-ray Tubes,” in which® various methods were discussed for 
regulating the penetrative and other qualities of X-rays, and for 
compensating the unavoidable and troublesome variations in 
vacuum that are found to occur in practice. The paper was 
illustrated -by numerous experiments, and several adjustable 
tubes of Mr. Swinton’s design, embodying the improvements 
and principles enunciated, were shown in operation, 


THE ninth Congress of Archeological Societies was peld at 
Burlington House on December 1, the Right Hon. Viscount 
Dillon in the chair. The Hon. Secretary reported that the 
Committee had authorised the completion of Mr. Gomme’s 
Index of‘ Papers from 1682, “with a view to immediate 
publication. It was reported that a wish had been ex- 
pressed to have an index of the archeological articles in certain 
journals and publications, other than the Transactions of 
Societies. The Standing Committee had considered the subject, 
and recommended that if anything were done it should be by 
adding a supplement to the Index as now published. After 
discussion the question was referred to the Committee with power 
to act, if they found they could do'so to advantage and at 
reasonable expense. It was resolved, on the motion of Sir John 
Evans, K.C.B.: ‘* That a memorandum be sent to the various 
local Archeeological Societies, siggesting the desirability of 
placing themselves in communication with the Ordnance Survey 
officers for their districts so as to promote the: record on the 
surveys of the earthworks within their districts, and where pos- 
sible to determine their age by excavations.” , Mr. C. Hercules 
RRead,. the Secretary of the Society of Antiquaries, made a 


' statement as to, the steps that had been taken by Government in, 


response to the request of the Séciety of Antiquaries: for infor- 
måtion as to what is done in foreign countries for the protection 
of ancient and historical. monuments. Full information’ had 
been obtained and would shertly be published in a Blue Book. 
It appears that in no country in Europe is so little protection 
given as in England. Mr. Hope read £ draft report on the 
best mode of indexing the Zransactions of Societies ; this hae 
been prepared by the Committee consisting of himself and Mr. 
J. E Round and Mr. Gomme. As it appeared that several 
Societies were anXiously waiting for the recommendations, it was, , 


. 
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agreed that the report should be referred back to the Committee 
for final consideration, and that as soon as complete it should be 
‘issued to the Societies. The Hon. Secretary reported that a 
Natiogal Photographic Record Association had been formed 
under the presidency of Sir J. Benjamin Stone, M.P., who had 
“beén at the head of the original Warwitkshire Sugvey. He was 
directed, to communicate to the Association that ‘‘ The Congress 
*hears with great satisfaction of the formation of a National Photo- 


istafhic Record Society, and expresses its desire to aggist the 


work in any way it can.” = 


Me. W. A. Kwyicur, writing from Bruton, Somerset, is- 
forms ùs that on November 30, at 1@20 p.m., he was fortunate 
enough to observe there a splendid lunar rainbow. The moon 

- was sufficiently near the horizon to give a large arc, and although 
it was scarcely quarter-full, the black clouds looming in the 
north-east made the bow appear quite bright. There appears to 
be no doubt that what Mr. Knight saw was a lunar rainbow and 
not a halo;éfor it was opposite the moon. 


ProF. A. RIGGENBACH has gent us the results of seven 
years’ rainfall observations at Basle, deduced from a self- 
recording gauge. Of course the period is very short, and in 
d@aling with monthly and annual means the author combines 
the values with those of an ordinary gauge, giving altogether a 
series of thirty-three eyears, But thee principal object of the 
paper, is to bring out someginteresting details, which cannot 
welle be obtained from an ordinary gauge. Among these we 
may mention the frequency and durationgf very heavy showers, 
the great majority of which last only about twenty minutes. 
Sixty per cet. of these occur between rh, and 7h. p.m., and 
87 per cent. occur between June and September. In the yearly 
range the rainfall probability reaches a maximum in the early 
summer and in the late autumn, while the minima fall in mid- 
summer and in the first months of the year. In the daily range 
the duration of rainfall reaches a maximum between 6h. and 
8h."a.m., and falls to a shallow minimum at 7h. to 8h. p.m., 
after which it rises uniformly to the maximum again. The 
various phases are shown both in tabular and graphical form. 
Dr. Riggenbach is perhaps best known to English meteorologists 
by the success with which he hal prosecuted cloud photography. 


HERR OTTO BASCHIN contributes to the Verhandlungen der 
Gesellschaft fiir Erdkunde zu Berlin an account of the fitting 
out and departure of Andrée’s balloon expedition. The different 
possibilities as to the fate of the explorers are discussed, and the 
conclusion reached that there is as yet no reason to give up 
hope of their return. Under the most favourable circumstances 
the balloon might easily deposit its passengers on a part of 
Northern Siberia, from which it would take months to reach 

, the nearest telegraph station, 


THE new number of the Mittheilungen von Forschungs- 
reisenden und Gelehrten aus den deutschen Schutagebieten con- 
tains some items of geographical interest. Dr. F. Stuhlmann, 
contributes a paper on the German-Portuguese frontier in East 
Africa, with a new map of the mouth of the Ravuma. In the 
same region Lieut. Stadlbaur gives a short account of the Turu 
district and its people ; whilst First Ligutenant Freiherr von 
Stein describes the Ossa or Lungasi lake, on a tributary of the 
Savaga in the Kameruns, ° 


e 

DIFFERENT minds place different estimates on the intellectual 
accomplishments of the past half-century. In ordinary conver- 
sation the men of the mart will point to an Eiffel tower, a 
suspension bridge, a continental express train, a man-of-war, or 
an Atlantic cable. But in a discourse recently delivered in 
commemoration of the jubilee of the Sheffield Scientific School 
of Yale University, President Gilman remarked that perhaps 


he greatest triumphs of the intellect during the last half-century | 
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are these ‘five contributions t$ human Knowledge : the establish; 
ment of the principles of evolution; the establishment of the 
principle of the ,conservation of energy; the ‘developneent of 
mathematical science and its application to physics, mechanics, 
electricity and astronomy ; the development o(spectrum analysis 
and the consequent discoveries respectirfg light and electricity ; 


. and the discovery of the nature and functions of bacteria; 2nd of 


their influence, for Weal or woe, upon living organisms. ' 


As the result of an investigation of the red spectrurh-of 
argon, Dr, J. R. Rydberg comes jo the conclusion (Astvo- 
physical Journal, November) that it belongs fo one’ single 
element. Moreover, there seems to him to be no reas8n to 
doubt that the blue spectrum belongs to the same element, but, 
corresponds to a higher temperature. As to the supposed dis- 
placement of a great number of the lines of the white spectrum 
towards the red end of the spectrum, it is remarked, ‘' nothing’ 
seems to indicate that we have to do with a continuous dis- 
placement, but rather with the ‘appearance of newlines on the 
red side of those of the other spectra, with which they ought to 
be closely related. In. such a case it seems most probable that 
the interesting observation of Eder and Valenta depends on a 
change in the relative intensity of two sets of connected lines.” 


In the Philosophical Magazine for December, Mr. J. D. 
Hamilton Dickson examines the relation between the electric 
resistance of a metallic wire and the temperature. Although 
it has been demonstrated that platinum is a suitable substance 
for determining temperatures over a very wide range, not much 
different probably from 2000° C., nevertheless, seeing that each 
platinum thermometer needs at least to have its constant 
specially and carefully determined, not by three, but by a series 
of observations, it cannot be too strongly urged that this work 
should in each case accompany the record of results when ex- 
pressed in platinum temperatures; and no one will. deny that to 
have these results expressed at once in terms of the normal air- 
thermometer will permanently enhance the value of the work in 
such a manner as to amply recompense the extra labour. With 
the view of helping towards this desirable end, Mr. Dickson 
proposes a formula of the form (R +a) =2(2+ġ), where a, p, & 
are constants, and gives reasons for considering it as more repre- 
sentative of the connection between temperature and resistance 
than any formula hitherto proposed, and just as simple as any. 


AN interesting extension to space of 2 dimensions of Eyler’s 
and Meunier’s theorems on the curvature of surfaces has been 
given by Signor Luigi Berzolari in the® Agi ded Lincei, vo. 
10. The author proves the following propositions :—Given 
in S, a form of 7 — 1 dimensions, the curvatufe (of Kronecker) 
at any point of any hyperplane section is equal tẹ the curvature 
of the hyperplane section having the same trace on the tangent 
hyperplane at that point divided by the #~—2th power of the 
cosine of the angle between the hyperplanes. The curvature of 
the normal hyperplane section at O is a maximum when the trace 
of the cutting hyperplane on the tangent hyperplane at O is one 
of the principal sections S,,~ 2 of the indicatrix, and the sum of 
the curvatures of any 2 — 1 hyperplane normal sections mutually 
at right gngles is constant. 


DETERMINATIONS of the thermal conductivity of ice by 
different observers have hitherto exhibited a remarkable dis- 
crepancy of results, the values of this coeffiqent ebeing, accord- 
ing to F. Neufnaann, 0°34; De la Riye, 014; Forbes, 0°134 
and 0°128, according to direction ; and, according to Mittchel, 
0°30, the centimetre, gramme, miifute and degfee Centigrade 
being taken as units. In the Att? ded Lincei, Vi. 9, Signor Paolo 
Straneo describes a simple method of determining this coefficient. 


From observations on two different kinds of ice, taking tw8 ° 


different culs of each, the values obtained are 0'307, 0'309 fore 


i 


+ 
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ong kind, o*f12 and 0°313 for the other. A further determina- 
tien gaves 0°304 for the first kind ; hence, generally, & lies be- 
tween 0°30 and 0°31. Noticing that certain kinds of ice are 
anistropic, the properties being different’along the vertical and 
horizontal directions referred to the position when frozen, Signor 
Strano, i in a subsequent paper, investigates the question as to 
whether the thermal conductivity varies with the direction. >In 


homogeneous amorphous ice the values for the vertical and į 


horizontal directions were found to be pracgicaly equal (o°312 
and © “308),*bat homogenous non- amorphous i ice gave for the 
samedirections o “328 and:o°30r respectively in one experiment, 
and 0'325 and 0°308 in another, showing that only ice which .is 
not perfectly amorphous presents small differences in the co- 
efficient of conductivity in different directions. 


THE physical aspect of the reversal of the photographic 
image is the subject of a suggestive paper by Captain Abney in 
the Journal of the Camera Club. , To investigate the matter, a 
series of photo-micrographs of sections ‘of films which had been 
given known exposures was taken. From these sections it is 
seen that the part of the films in which reversal has taken place 

„ are markedly different at the upper and lower surfaces. Near 
the upper surface the section shows comparatively fine grains of 
silver, whilst at the bottom surface it shows coarser grains. At 
the top part of the film, wheré the light has acted strongly, the 
reversal has taken place. ‘At the bottom the light has not acted 
much more than usual, owing to the shielding action of the top 
part. When given areas of the film are examined, the numbers 
of separate silver particles are found to be very much the same 
in both cases, showing that there is a sort of normal number 
per volume which is subject:to reduction, and that the main 
difference is in the s?ze of the reduced particles. In the course 
‘of a discussion upon the'subject of the paper, Dr. Armstrong, 
referring to the sections of the unreversed image, considered 
that Captain Abney had shown that to be the case which must 
be the case, and that so long as there was no reversal the 
particles must be practically as large as the bromide particles, 
and all of the same dimensions. By showing that the particles 
in'the reversed image were so very much smaller, Captain Abney 
had contributed in an important degree to the solution of the 
character of the change that took place; it appeared to him | 
that it had been shown that there was in some way a re- 
conversion of -the surface of the particle into soluble matter— 
that evidence had been adduced to prove that there must be'a 
we-transference of tle bromine back into the silver at the 
surface, leaving untouched the silver lower down in the particle, 
and, consequently that when the fixing solution was applied, 

« the particle became reduced in size. 


AN article of perhaps no little interest to many persons in® 
this country, and-of some substantial importance to Spanish 
industries, is the so-called gut from silkworms, This is useful 
for fishing purposes, partly on account of its great tenacity and 
pagtly owing to its transparent quality, the line attaching the 
hook when in the water not being visible. The manner of 
obtaining ‘this thréadlike gut'is described in*the Yozrnal of the 
Society of Arts as follows :—After the®grub has eateg enough 
mulberry le@ves and before it begins to spin, which is during the 
months.of May and June, it is throfn into vinegar for®several 
hours. The insect is killed, and the substance which the grub, 
if alive, would have spun into a cocoon, is forcébly drawn out 
from the dead body.into £ much thicker and shorter silken thread. 
Two thick threads (from eaeh grub) are placed for about four. 
hours in clear cold, water, after which they are dipped for ten or 
fifteen minutes in a'solution of some caustic, for which purpose 

° oft soap dissofved in water is used. This serves to loosen a’ 
e fine outer skin, which is next removed by the hands while the 
workman holds the thread between his teeth. The silk is then 
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' hung up to dry, care being taken to choose a shady place, as the 


sun has the effect of making them too brittle afterwards. ‘ Ia- 
songe parts of the country these silk guts are bleached with 
sulphur vapour, which makes them look beavtiéully glossy and 


snow-white, like.spun glass, while those naturally dried retging: 


always a yelloWish tint. 


THE current’ nufhber of -the ‘Annali d d’ Igiene Sperimentale 
contains a note by Dr. Casagrandi on a yeast. ‘producing aed T 
pigment which, in many respects, resembles the one described - 
by Demme some years ago, gnd isolated by him frem a cheese. 
Demme stated that hig variety was not entlowed with "any 
fermentative properties ; that isolated by Casagrandi, on the con- 
trary, ferments glucose very readily. This fermentative power 
is not, however, a trustworthy one for establishing differences 
between very similar varieties of bacteria, for, as in other cases 


so in this, Casagrandi has found tha& Remme’s yeast can &e in- 


duced to ferment glucose if particular peecautions are adopted. 
Both Demme's and Casagrandi’s specimens are pathogenic to 


guinea-pigs, rabbits and rats, ewhen subcutaneously introduced 


into these’'animals ; whilst of much interest is the fact that when 
grown in milk they are both capable of so modifying the character 
of this liquid that dogs and rabbits fed with such milk develdp 
diarrhoea, and the same symptoms have been observed in babies 
which had partaken of silk in which this red yeast had been 
growing. This yeast appears to bg present in our surroungings, 
and may, therefore, at any time make its presence felt by obtain- 
ing access to milk if gthe latter is left unduly exposed. We 
already have one well-recognised red yeast, the so-called. Rosa 
hefe, but Casagrandi does not claim that his variety is anything 
more thah an offshoot from the second red yeast, known to us 
as the Saccharomyces ruber discovered by Demme some seven 
years ago, | 


No. 11, vol.iii., of Spelunca contains, among much other 
cavern-lore, an illustrated account of M. Martel’s explorations 
in the British Isles in 1895. ë 


In the November number of the /résh Natiir alist, Mr. G. H. 
Kinahan urges the importance of a careful study of quartz-rocks, ` 
when not metamorphosed, wit& a view to the recognition of 


structures that may prove some of them to be of organic origin, 
| like the modern sinter produced by the alge of hot springs. 


Mr. W. Jerome HARRISON has reprinted, from the 
Glacialist? Magazine, “ A Bibliography of Norfolk Glaciology,” 
on the lines of his similar work on the Midlands. ° Over four 
hundred papers are catalogued, in approximate order of publi- 
cation, and short abstracts of the most important are given. 
There is also a list of the Geological Survey maps, and an 
author-index. A reproduction of a photograph of one of the | 
great chalk-masses in the drift of Runton forms a frontispiece to 
this useful reprint. , 


To commemorate the ee of the University College 
of Sheffield, a nuinber of scientific papers by members of the 
College have been brought together and printed in a volume for 
private distribution. The subjects of physical papers included 
in the volume are :—‘he influence of carbon on iron, by Prof. 


J. O. Arnold; the preparatiof of pure iron by electrolysis, by “ 
“Prof. W. M. Hicks, F.R.S., and Mr. L. T, O'Shea ; vortex 
aggregates with gyrostatic quality, by Prof. Hicks; functions 
connected with tesseral hagmonics, by Prof. A. H. Leahy ; super- 
heated steam-engine trials, by Prof. W, Ripper; the amount of 
carbonic anhydridg in the atmosphere,*by Prof. W. Carleton 
Williams ; and contributions to the knowledge*of the Triazole , 
series, by Dr. George Young. 
Rapers on the comparative intellectual value of the anterior and 
posterior ‘cerebfal lobes, by Dr. C, Clapham ; the development 
of the ovipositor in ERARE orientalis, by Prof. A. Deni $ 


In biological science there are , 
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4he preparation of marine animals and plants as transparent 
Bkantern slides, by Prof. H. C. Sorby, F.R. S. ; and the shape and 
Jmecsition of the pancreas: ‘and the adjoiping viscera, by Prof. C, | 
Addison.: The editing committee state that the volume “is pge“ 
sented As an earnest that: the new ‘College may in the future be 
distinguished, not only for the number of students it has trained, - 
but also ‘ds a. place for the advancement of knowledge.” We 
gecept the token,. and from its character. Wesare sure that the 
ny rsity. College of Sheffield will ‘not: be behind in valuable, 


Tibutions to science. . E ON e. 


“THE number of cuprous “salts at present known is very small 
int comparison with the large number gf stable cupric salt?’ 
that can exist. The isolation of cuprous sulphate, in particular, 
has not yet been effected. In the current number of the Comptes 
“rendis of the Paris Academy of Sciences there is.an interesting . 
account, by M., A. Joannis, of some attempts to isolate this salt, 
which, ealthough unsuccessful tend to prove that cuprous sulphate ' 
can be formed under certgin conditions. Finely divided metallic 
copper digested with a ‘solution of cupric sulphate, as is well 
known, undergoes no. change. If, however; carbon monoxide 
is led in, a slow absorption takes place, the copper dissolving, ` 
and the solution becoming decolorised. + These facts can be 
actounted for byeassuming that cuprous sulphate ‘is formed 
which combines with the carbon monoxide to form a compound | 
analogous to that obtained from cuprougehloride; ` The decom: ' 
positiqn of this solution when, the gas is removed'by t the mercury « 
pump is somewhat remarkable, for as soon as the pressure- is . 


reduced to about 2 mm.: a pellicle of qnetallic copper ‘forms | 


on the surface, and the solution becomes blue, the’ reaction ' 
between cuprie sulphate, copper, and carbonic. oxide being in 
fact a reversible one and a function of the pressure of the gas. ' 


From the December Journal of the Chemical Society, we 
derive the following particulars of a paper on the production of 
sugars in beetroot, by Friedrich Strohmer:—The opinion 
expressed ‘thirty years ago by H. Schacht, that the quality of. 
beetroots «lepends on the number of developed leaves and the- 
length of life of the plant, is now shown to be free from objec: 
tions. Sugar is producéd in-the leaves, either directly as reducing 
sugar, or from starch or other carbohydrate, and migrates 
through the leaf stems to the foot. The production.of sugar 
@epends on the ‘amount of light, and the form and position of. 
the leaves are of importance. When the sunlight passed through 
white or yellow glass, leaf production was vigorous, but with 
blue or red glass feeble; and the weight of roots under the 
‘influence of*yellow light was nearly twice as great as when blue 
arid red light were employed. The percentage of sugar under ` 
‘the’ different conditions was 7°4-8°1 with yellow, 6°4~7°4 with 
yed, and, 8'0-8'4 with blue light. For producing total organic 
substance in beetroot, rays of medium wave-length are the most. 

“favourable, but for converting the products of ‘assimilation into 
sugar, the so-called chemical rays seem to have a prominent réve. 
The results of field experiments showed that sugar production 
begins at an early stage in the leaves, but is greatest from the. 
beginning of August to the middle of Séptember. Under: 
favourable conditions, there may be a not inconsiderable 
accumulation of sugar even later. From the beginning of July, 
. the sum of the.percentages of water and sugar in the roots is 
constant, This, and the fact that’ the percentage of sugar in the. 
roots increases until the leaves die, indicates that the sugar,’ 
once stored in the roots, remains there. It is only when the. 
foots are taken out of the soil and the leaves cut off, that the, 
sugar begins to be used uP in maintaining the life of she plant 
ace in preparation for second yéar’s growth. e > 


s THe additions to the Zoological Society’s Gardens during the 
past week “nélude an Ocelet (Felis pardalis) from Para, pre, 
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sentgl by Mr. William WethgreA} an Arctic Fox ( Canis.lage- 
pus) frem the Arctic Regions, presented by Mr. H, E. "Nood ; je 
a Dominican’s Cat (Fels dominicanorum), two White- legged 
Falconets (Mecrohterax melanoleucus, a White-browed ‘T&ugh-« 
ing Thrush (Dryonastes sannoi), a Collared Jay, Thrushi( Gar- 
rulax picticollis) from the province of Foochoo,eChina, presented 
by Messrs. C. B. Rickeit and J. De la Touche; four Burtowing 
Owls (Speotyto cunicularia) from Argentina, presented ' by’ "Miss 
Sandys Lumsdaine ; a. Common Chameleon (Chameleon vul- 
garis) from North Africa, presented by Miss M., L.- Peakes, a 

Golden .Eagle (Ugla. chrysaetus): from Newfounglind,. two 
Black-necked''Swans (Cyguirs nigricollis, S l) fim’ Antarctic 
America, .'purchased ; a Crested TOD (Hystrix cristèta), 
born in the, Gardens, ” he a Agea A 





OUR ASTRONOMICAL, COLUMN. eae 


‘Oprosiazans, OF. Two ‘Minox. PLANETS. —The minor ‘planet 
Ceres will be in opposition’ fo “the sun omw the 25th of this 
month, «.(For- elements and cpordinates see, pages, 2,and 3 of. 
“Appendix, to, Nautical ‘Almanac. 1897.). “Although Ceres. i ‘is the 


-largest of ‘the: asteroids, it is interesting.as having to give pre- 


cedence to Vesta for brightness; the stéllar‘ ‘magnitude at 
this opposition will be`7'r. Ceres is’ now déscribing a retro- 
grade path oh the borders’ of ‘Auriga’ and Gemini,, near e 
Geminorum, and has.therefore a consjdérable‘altitude. , 

There is"also,'an opposition, ‘on the 26th inst., of one of' the 
fainter and less well-known minor. planets, viz. Gerda, the 
elements and, coordinates.for which, as given by. M. A. Iwanow, 
of Pulkova, will be found in Asér. Nach. 3458. ` At the time’of 
opposition the asteroid will be near.to x ‘Geminorum. 


THE TOTAL SoLaR:ECLIPSE OF 1900. —Prevision is always 
a desirable attribute, and to an astronomer it is essential. We 
are reminded of this by an account given by Prof. Frank H, 
Bigelow, in- the, Monthly.. Weather Review, of the probable 
meteorological conditions along the path of the total eclipse of 
the sun, in the United States, on May 28, 1900. Beginning 
with May 15, of this year, and continuing until June 15, so as 
tọ include May 28 centrally, meteorological observations were 
made at sixty-six Stations distribtited uniformly over the portions 
of the States of Virginia, North Carolina, South Carolina, 
Georgia, Alabama, Mississippi, , and Louisiana, crossed by the 
eclipse track. , Observations were made of the general’state of 
the sky at 8 a.m., 8., 30 a.m. and 9 ‘a.m., and also of the state 
of the'sky near the. sun. The results show that the conditions 
in the interior of Georgia and Alabama were. better’ than in 
North Carolina; South Carolina, or, Louisiana. .. Apparently it 
would be safer to establish eclipse stations in central. Georgéa or 
Alabama, upon: the southern end of the Appalachian mountains, 
where the, track crosses the elevated ar@is, than nearer the 
coast: line in either direction, north-eastward towards ‘the ‘Atlantic 
coast or south-westward towards the Gulf coast.’ ` 

It, is intended -to ‘repeat, the observations during the years 
1898 and. 1899,. so as to obtain as good :i informatien as possible 


‘¢with regard to suitable ‘eclipse stations-for the year ‘1900. è? 


CORRECTED POSITION OF THE Moon,—It will: be re- 
membered that the Pleiades have been quite recently occulted 
‘twice by the moon,-once in July and again in October. ,, These 
occultations were specially observed at Lyons, and in No. 22 
Comples rendus, vol. cxxv., M. Lagrula shows that in a sertes 
wf occultations of stars ‘by. the moon, ‘observed’ “at epdchs 
sufficiently near together, it can be supposed ‘that the corréc- 
tions to @apply to’ the tables of our satellite vary, proportidnally 
with the times. , It is then possible from these to eombine the 
*|equatiofs of condition ‘supplied by’ the differént phenomena 
observed. "Thus we can obtain with great precision the semi- 
diameter and the coordinates’ of the’ moon ab thé mean ‘epoch, 
and even in certain cases her parallgx.: The two important 
occultations discuésed are those which took place on July 23 
and October 13, 1897. The results are given in the following 
table, where‘D and ~ represents the semi-diameter and the 
‘parallax, of the moon at her mean distance; Ax and ‘aé the 
corrections in R.A. and declinatéon, which ought, to be ate 
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to the, cpordinates in ‘Hansen’s*tables, corrected from New- 


*comb’s numbers. 


6 4 y t zi No. 

e Pari@Mean 5 . of 

° Time 1897 D m Aa AS Obs. 
d hom, y vn 3 S S. a “ 

July 23 13 9 15 gp‘87-bo'r4 indeterminate + o*z0-b0'o1.—o'1b0'2 36 


Oct. 13 14 5 15 32864024 9-57’ 32-10 + o'3rzb0'02,.+0'5-f0'4 29 


_ A New FORM oF MIRROR FOR A REFLECTING TELESCOPE. 
—During the dedication exercises held in connection with the 
Yerkes Observatory, Dr: C. L. Poor advocated and exhibited a 
reflecting telescope in which the mirror is a portion of a para- 
boloid of revolution cut from the surface fea? the extremity of: 
the latus rectum. The reflected rays then being at right angles 
to ghe incident rays, no dome would be required for such a 
telescope, and there would be no secondary mirror. This form 
of telescope was, however, recommended by Prof. Pickering 
more than sixteen years.ago (NATURE, 1881, August 25); more- 
over, Prof. Schaeberle shows in the Astronomical Journal, No. 
419, the inefficiency of such an instrument, from the following 
considerations. Let L denote the distance from the focus to the 
centre of the mirror, which is evidently inclined about 45° to the 
line of sight. If D denotes the minimum diameter- of this 
elliptical mirror, the maximum diameter must be D sec 45° if a 
circular cone of rays is to be used. The linear distance from 
the focus to the nearest and most distant points of the mirror 
will then be approximately— 


Least distance = 
Greatest distance = 


L - 4D sec 45°. 
L + } D sec 45°. 


Pis 
If we assume L- 4, the greatest distance diyided by. the 
least distance becomes 1722. ° 


This quantity is approximately the ddurring factor for the 
given ratio of focal length to aperture for this form of instru- 
ment. Fora star which is only 5’ from the optical axis of the 
telescope, and in a place containing the longer axis of the 
‘mirror, the image will, therefore, be a line no less than 66”, or 
more than a minute of arc. 

Exactly at the focal point this star image will be a point, but 
for all ,other positions of the image the definition will be 
unworkable. 


x. 





RECENT RESEARCHES ON TERRESTRIAL 
MAGNETISM} 


THE science of terrestrial magnetism has on one previous 
occasion formed the topic of a Rede Lecture. Twenty- 
five years ago Sir E, Sabine delivered a discourse on this subject, 
with which his name will always be honourably connected. 
The length of time which has elapsed may perhaps justify a 
return to the same theme, though it must be admitted that now, 
as fhen, the study of the magnetic properties of the ‘earth is 
«in an ‘early stage ofdevelopment. It is true that considerable 
advances have been made in the theory of the nature of 
magnetism itself, and of its connection with electricity; but 
when we attenfpt to apply theory to explain the actual con- 
dition of the earth progress is at once checked by difficulties, 
many of which have hitherto proved insuperable. We have no 
real knowledge of why the earth is a magnet, no real knowledge 
as to why its magnetic state is continually changing, and thus 
we are compelled to spend long periods of time in collecting 
facts, which, though their number and complication oppress us, 
are still insufficient to answer some of the simplest questions 
that an inquirer, approaching the subject for the first time, 
would be sure to ask. Terrestrial magnetism is in this respect 
in the same stage as that occupied by astronomy during th® 
centuries in which the data’ were accumulated on whigh Kepler 
and Newtog worked. We have a certain grasp of the facts, but 
have not yet found the thread of theory which bings. them 
together. pi 
And in ome yespect the magnetician is less favourably 
- situated than was the astronomer. The rapid repetition of 
the principal astronomfcal events made it comparatively easy 
to discover the laws whigh those events obeys but, though 
some magnetic phenomena run through their courses in a day, 
a year, or a short, period of years, the greatest change of all, 
that which causes the magnet ip point now to the east and now 


®© 1 The “ Rede Lecture” delivered in,the Senate House, Cambridge, on 
< June 9, by Prof- A. W. Rücker, F.R.S. e 
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to the west of the geographical north, has been studied for three 
hundred years and is still unfinished. e It is a secular variation, 
of which the period, 4f definite period there be, must bé 
measured by ages, and centuries may yet elapse before the first 
cycle which man has watched will be complete. . 

In spite of these difficulties attempts are continually bein 
made to draw from the facts at our disposal 'some more definite 
information as to the causes of terrestrial magnetism ; to foretell 
the future from the present ; to trace the connection betweee 
the magnetic state of the earth and the constitution of the sun . 
or ofgthe earth itself ; and I propose, therefore, to bring DWfofeal 
yo? some of the theories and speculations which are now 
attracting the attention of those who take special intergst in. 
“this science. ° . ° š 

The fundamental fact,*or rather series of facts, from which 
we have to ‘begin our investigation is a knowledge of the 
magnetic state of the surface of the earth. To determine this, 
observations have for many years past been made at *many 
different places, at sea and on land. The general result is a 
matter df common knowledge. The compass needle points ap- 
proximately north and south, and gips from the horizontal 
towards the magnetic poles of the earth, |! eye 

The first and simplest hypothesis that will serve as a rough 
approximate explanation of these facts, is that the earth itself 
is uniformly magnetised, or that there is at the centre of the 
earth a small but very powerful magnet by ;which the compass 
and the dipping needle are controlled. . $ bg 

If this suggestion were adequate, we should be compelled to 
assume that the axis of the magnet was inclined to the axis of 
the earth, for the nffmetic and gedgraphical’ poles do not 
coincide. It would further follqv that at the magnetia poles, 
where the dipping needle is vertical, the magnetic force, which 
determines the position of the needle, would be,of maximum 
intensity. ' ° ; 

But here the simple hypothesis breaks down.. The distribu- 
tion of terrestrial magnetism is more complex than that which 
can be thus explained. It is true that there; are two magnetic 
poles, but the directive force is not greatest where the needle is 
vertical. On the contrary there are in each hemisphere two 
other points, generally called magnetic foci, at which the force 
isa maximum. : i 

It is thus evident that the magnetic system of the earth might 
be better represented by supposing that there are wighin it two 
magnets inclined both to each other and to’ the geographical 
axis, that the foci indicate the directions of these axes, and that 
the magnetic pole or point where the needle stands vertical is 
determined by their joint action. Mr. H. Wilde attempted to 
imitate the magnetic state of the earth ‘by the aid of a duplex 
arrangement of this kind, but even this was insufficient. He 
was compelled to supplement it by covering with thin sheets of 
iron those portions of the globe which correspond to the oceans, 
and with this modification he succeeded in making a capital 
magnetic model of the earth. ` i j 

For the moment, however, I will not follow up the line of 
inquiry thus suggested, but will only draw attention to the fact 
that, in spite of all these complications, mathematical analysis 
supplies us with the’means of answering certain questions as to 
the magnetic constitution of the earth, without the aid of a clear 
mental picture of the causes to which that magnetic state is due. ,, 
Whether there be one or more independent magnetic systems 
within the globe, whether sde portions are more magnetis 
than others, are points upon which at present we have but little 
information, but there are a few facts from which we'can argue 
with the knowledge that the foundations of our investigation 
are secure. ‘ 

Magnetic forces can be produced only by magnetised matter, 
or by electric currents, and these may either exist within the 
globe or be external $o its surface. Some of the currents, how- 
ever, may be both internal and external in the sense that their cir-* 
cuits pass partly through the rocks and partly through the air, and 
that at certain points they traverse the surface from earth to air 
or from air to earth, ` Thus the first important question with which 
the investigator is confroated is: Are the forces which act upon 
the compass produced within or without the globe? and, if the 
magnetic forces are in part due to electvic currents, are all these 
currents wholly infternal or wholly external, or do some of them 
flow in part within and in part without the earth? : è 

With regard to the first inquiry, the great mathematician « 
Gauss furnished us with a method by which, if our. knowledge 
of the magneffc state of the surface of the earth is sufficiently 
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accurate and extensive, we can determine the ‘relative propor- 
tions of those parts’ ofethe force which are due to causes wholly 
"external or internal respectively. It®is only lately that a further 
attempt has been made to discover whether,.in addition to these, 
currénts, from earth to air and from air to earth also exist. The 


æ credit of this attempt is due to Dr. A: Schmidt, who, taking the 


most recent and the most accurate facts at his djsposal, deduced 
from them the conclusion that about one-fortieth part of the 


# magnetic force is due to causes wholly extefnal to the’ earth, and 
that a slightly larger fraction is produced. by vertical currents ; 
Ee f 


«e 


_ © To this rule there is one exception. 


origin of the remaining thirty-eight fortieths being eraced to 
internal causes only, . $ 

4nd now‘it becomes necessary $0 say a few words as to the 
methed by which the vertical earth-aiecurrents may be detected. 
If we could perform the impossibfe operation of severing the, 
north pole of a magnet from the remainder without immediately 
producing poles of the opposite-kind in the broken fragments, 
the*isolated pole thus manufactured would be urged northwards 
by the magnetic forces which are in play near the surface of the 
earth. If therefore a,traveller were to carry such a pole with 
him, ‘he would be asgsted when going northwards, retarded 
when retithing to the south. Tf the tour ended at the starting- 
point, the advantage gained when ‘moving in one direction’ 
would in general be exactly compensated by the disadvantage of 
being compelled to oppose the magnetic forces during the 
remainder of the journey. i 
If the migrations of the 
magnetic pole carried ‘it round an electrical current, so that its 
course passed through, the circuit in which the current flows, as 
a thread might pass through’ a ring, Md if the route finally led 
bgcle to the starting-point without again passing through the cir- 
cuit of the current, the exact equilibrium of loss and gain would 
be destroyed,.and when the journey yas over the wandering 
pole would either have added to or drawn upon any store of 
energy which it might at first have possessed. 

Whether the result would bea loss or a gain would depend 
upon the direction in which the journey was performed relatively 
to the direction of the current. On this point it is unnecessary 
to dwell. Suffice it to say that if the amount of the loss or gain 
experienced. by a given pole is known, the magnitude, and 
direction of the current, whose circuit had been traversed, can 
ba calculated. The result would not be affected by whether the 
current flowed from all parts of the district which the path of 
the pole had encircled, or was confined to a few points only ; 


_ the total flow would be registered without reference to how it 


was distributed. If some of the currents flowed in opposite 
directions the excess of one, set over the other would be 
measured. 

» If now a current passes at a certain point from earth to air 
it must return from air to earth elsewhere, completing the circuit 
through the soil. The course of the unburied portion may be 
regarded as an aerial arch, and from what has been said it will 
be evident that if a magnetic pole were carried round a leg of 
this arch the circuit of the current would be pierced, and the 
total upward or downward flow would be determined. The 
experiment, as thus described, is impossible, but, by an appro- 
priate method, we can determine the force which would be 
exerted at any point on the detached north pole of a magnet of 
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the curréats were flowing ffom below to above. The meanigg 
_of the result would be that, within the region considered, the 
upward were stronger than the downward currents, ang that, jf 
the excess were uniformly distriltited over the whole of the 


surface to which the calculation applied, an average current of» © 


such and such a magnitude would be produced. 

Turning from the method of detecting the vertica] currents to 
the question as to whether they exist, there are, apart from the 
calculations of Schmidt and, Bauer, ‘some experimental and 
theoretical reasons which support an affirmative answer. , Wẹ 
know that earth currents traverse the soil beneath us. ° The 
Aurora is evid&nc® of electrical, discharge in the atiosphere. It 
is conceivable that there are cross connection® between these 
two :systems. Again, if the immediate ‘surroundings @f the 
earth are electrically conducting, the mere rotation of the huge 
magnetic mass of the earth itself would cause the production of 

‘currents which at some points would flow out of, and at others- 
would flow into the surface. The late Prof. Hertz calculated , 


the forms of the paths of such currents fon the case of a uni- 
formly magnetised sphere rotating about its magnetic axis, and, 
though the fact that the magnetism of the earth is irregularly 
distributed forbids us to apply his calculation directly to the 
globe, yet the principle holds good, though the distribution of 
Dr. Bauer has deduced 


the currents would be more complex. 
from the calculations already 
referred to the average direction 
of flow. between different lati- 
tudes. i i 

The result is shown in Fig. r. 
The directions and magnitudes 
of the supposed vertical currents 
‘are indicated® by arrows, ‘and 
points at which there are no 
such currents occur at lat. 43° N. 
and 40° S. ` A 

Up to this point, therefore, 
the argument seems all in favour 
of the actual existence of cur- 
rents from earth to air,, but the 
results of calculations such as 
these must be accepted with very 
great caution. Our knowledge 
of the magnetic state of the 
„earth is very imperfect ; we know 
but little of the oceans as com- 
pared with the land, and of the 
land but little of the less civi- 
lised regions. Whatever be the 
lines of latitude -chosen they 
must pass over sea, or desert, or . 
both; and if the assumptions made as to the magnetic con- 
ditions of these,regions are incorrect, it may be that the qesults 
are dpe not to the physical existence of the currents, but to the 
inaccuracy of the data to which the formule were applied. e 

It thereforé becomes important to check such large scale 
calculations by others which depend only on the comparatively 
small areas which have been minutely studied’ 

In 1895, Dr. Carlheim-Gyllenskiéld applied the test for thee 
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given strength, and, if this be known for a sufficient number of,|: existence of vertical currents to Sweden, for which comparatively 


points on the path, we can calculate’'what the result would be 
if the imaginary conditions of fhe journey could be realised. 

The calculations of Dr. Schmidt as to the existence of earth- 
air currents were based upon this principle, and were applied to 
the earth as a whole. Their general accuracy has been con- 
firmed by- Dr. Bauer, who supposed the hypothetical isolated 
magnetic pole to be carried along lines of latitude right round the 
earth. Ji, for instance, the journey were made along latitude 
514°, beginning and ending at London, the resulting work would 
show the total amount of tht currents which traverse the 
northern portions of the Northern Hemisphere between that 
latitude and the geographical pole. If the same operation were 
repeated, say on latitude 45°, a similar result would be obtained, 
and the difference between the two would give the average flow 
of the currents which traverse the surface of the earth between 
these two latitudes. *® í 
a Of course, it must be remembered that by such a calculation 
we can only arrive at a mean result. If, for instance, we had 
proved that between these latitudes there was, on the whole, an 
upward current, it would by no means follow that at all poipts 

e Qn the vast surface included between the sel@cted boundaries 
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numerous observations could be utilised. The conclusion at 
which he arrived was that there was no evidence for the existence 
of the currents, except in ‘those parts of the country where 
the data were so untrustworthy as to make any conclusion 
valueless. : os 

In 1896 similar calculations were made for this country. *Dr. 
Thorpe and I have'recently completed a magnetic survey of thé 
United Kingdom which is, I. believe, the most complete of any 
which pas hitherto beef made of an equally large area. All our 
observations were made within a few years, and,etherefore, the 
corredtions for secular change were comparatively unimportant. 

The survey was divided into two parts, in one of which we 
depicted the magnetic state of the kingdomgin »886 ; while the 
other part wa devoted to a similar investigation for the epoch 
1891, We were thus able to compare the results obtained at 
two periods? separated by a few gears only, and’ by their con- 
cordance or disagreement to judge of the value of our conclusions. 
As these appear to bé of some importanceewith regard to the 
question we are now discussing, I have recently repeated the 
calculations in a somewhat different ‘way, and have, determin@d 
the average®value of the currents flowing. through all the districts 
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in the United Kingdom which are bounded by lines of Iatitade 
and lqngitude corresponding to whole degrees. ` oa 

“Phus, 4f starting on the rgeridian of Greenwich a traveller 

. were to go due north: from lat. 51° to 52°, that is from mid- 
Sussex to the north of Hertfordshire,‘ then were to go due west 
until long. 1° W. was regched near Buckingham, thence due 
south alpng long. 1°, until when near Petersfield he. turned 
homewards ‘due‘east along Jat. 51°, his route would include’an 
area of, in round numbers, 2800 square miles, or of about 7000 
square,kilometres. In each such circuit the average current 
expressed in hundredths of an ampere per squre,gkilometre has 
been determined, and the wsults are shown on maps both for 
- 1886 and for 1891. wea i ' j 
Thes® maps are given in Fig. 2, A and B.' The numbers 
indicate the average flow in hundredths of an ampere per square 
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kilometre. The figures are underlined where the flow of the 
currentis from above to below. In other‘ cases the direction is 
upwards, ' e i 

Fig. 2, A, shows the result for January 1, 1886, deduced from 
the 200 stations which were then available. In Fig: 298, all 
the facts obtaihed in the two surveys are worked’ up to a final 
result for the date January 1, 1891. ° Ed 

If we compare the two maps thus obtained froni the two 
surveys, the corfclustons arrived at are, in some, respects, not 
very different.’ In both ¢he larger currents oceur near the 
boundaries of the land area to which the: observations were 
necessarily confmed, If thé maps are to be trusted, the 
largest currents exist in the extreme north of Scotland, in the 
east of England, ang in the far west of Ireland. It is also in 
favgur of the trustworthiness ofthe results that in both cases 
the upward currents occur in the same parts of the kingdom, 
The figures indicate that the currents flow upwards*in the far 
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‘north, in the west and south, while in the midlands and the 
east the general tendency is from above to*below. es 
But in‘spite of this‘apparént agreement, I am very doubtful 
wheter these conélusions can be trusted. In the first“place the: 

currents are very minute. “The whole flow of electricity passing 
through an area of, 2800 square miles-is less than that conj: a 
‘centtated by Pref. Moissah in a few square. inches within-an 
electric furnace. The forces to be measured ate so small that 
they must be sericifsly affected -by the inevitable errors of‘ 
-observation and reduction. - 7 i : 


Agajn,*the observations which were made at nearly 900 placte a 


scattered all over the kingdom, are affected by local disturb- “ 
anges, due to quite othér causes than those we arenow discussigg, 
and the magnetic state’of th¢ whole area; such as it would æde if 
these disturbances were -removed, can only be deduced. by an 
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elaborate system of averaging the résults obtdined at different 
‘places. This process of taking means is least accurate near the 
boundaries of the survey, ‘and thus the larger currents which 
are indicated near the shores of our islands have probably no 
real physical existence, but arg due only to the relative un-* . 

| certainty of our ‘knowledge-of the magnetic slate of the par- 
tfcular localities in which they appear to flow. From this point 
of View, therefore, it appears to be unsafe to trust.to any 
particular figure, and that a better result will be obtained if we 
deal with larger areas an@ content ourselves with taking the 
mean of all the currents which appear to. fow within, them 
through the surface ef the earth. i “ : 

Adopting this plan, the general conclusions to be drawn from 
the two maps are very nearly identical. - If for the moment we 
neglect the question as to whether the currerfts are flowing up 
ordown, their agerage magnitude in any considerable area in the 
United, Kingdom is about five-hundredths of an ampere: pete 
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square kilometre. If, however, we take account, as we are bound 
- $0 do, of the differencé, of direction, treating those which flow 
upwards as positive and those’ which flow down as negative, 
ue nuit would show that the mean current in the United 
in 
ekdometre. Of course, if we deal with considerable but smaller 
areas, the precise value obtained depends. upon the district 
hosen, but this does not affect the conclusion to any important 
extent. Thus, for the reason I have already given, it is prob- 
roy that our knowledge of the magnetic state of the central 
iStricts is better than our information as to the border&, and if 
=f we confine ourselves to the centre of the kingdom, we find that 
theeaverage current is downward in_ both cases, and that én 
1886 Tt was apparently a little largey, ‘and in 1891 a little less 
than one-hundredth of an ampere per square kilometre. 

Even these concordant conclusions are rendered more doubt- 
ful if the two completely independent sets of results obtained 
by means of the two surveys for 1886 tò 1891, respectively, are 
reduced to the same date. elt is true that the magnitudes of the 
calculated currents areelarger than those shown in the map 
given aboxg, but on thetwhole they are so opposed in direction 
that the comparison compels us to reject the hypothesis of their 
physical reality, 7 A 

I therefore ‘feel justified in asserting that no evidence that can 
be relied upon points to the existence of any flow of electric 
@rrents through ‘the surface of the British Isles, whether from 
below to above or from above to below. The quantities are so 
thinute that if they existed they could barely be measured, and 
the results are too disaprdant to command assent. 

Since the survey of the United Kingdom was completed, my 
frep& Dr. Van Rijckevorsel*has made a minute magnetic survey 
of Holland. In the case of so small a district it is more difficult 
to eliminate the effects of local disturbances than when the area 
to be dealt with is larger, and thus I doubt whether conclusions 
as to the floweof electrical currents drawn from Holland alone 
could be regarded as trustworthy. Taking them, however, for 
what they are worth, they indicate an upward current-of about 
one-tenth of an ampere per square kilometre. for that country. 
All these quantities are less than the currents which Dr. 
Schmidt's calculations demand. In the neighbourhood of the 
United Kingdom the flow should, according to his calculations, 
be*upwards and the magnitude about fifteen-hundredths of an 
ampere ‘per square kilometre. This is approached by .the 
flow in Holland, but is from ten to: wenty: times greater 
than the average obtained over large areas in the United 
Kingdom. 

Sofar, then, the question as¢to whether such currents really 
exist appears to be doubtful. The calculations of Schmidt and 
Bauer lead to the conclusion that when the world as a whole 
is investigated the answer is affirmative, but all_the more 
accurate investigations which have ‘hitherto been made in small 
areas combine to prove either that the currents do not exist, or 
that they ‘are less than Dr. Schmidt’s theory demands. This 
fact; taken by itself,-is not conclusive, as Sweden, the United 
Kingdom, and Holland are all in the west of Europe, and it 
might well be that this happened to be a district in which the 
currents were exceptionally small; but, on the other hand, 
the doubt thus raised is formidable. Dr..von Bezold has 

recently stated to the Berlin Academy that Dr. Schmidt himself 
inust now be added to the list of doubters; and von Bezold 
* confirms this caution by figures. which-lead him to the conclusion 


that in all probability the results obtained from calculations which. 


embrace the whole globe are due rather to the want of accuracy 
of our knowledge than of the physical reality.of currents from 
earth to air. I should myself be sorry to pronounce a final 
opinion, but I must’ confess ‘that I seriously doubt whether the 
horizontal: magnetic force has been determined with adequate 
. accuracy at-a -sufficient number, of placés in the vast regions 
which. are covered with the sea to enable us to-draw any final 
conclusion from areas which. include them, and I certainly cont 
sider that the-balance of evidence .is at present opposed to the 
physical reality of the currents. Before we.can accept the 
opposite proposition some evidence must be produced based on 
surveys as complete as, those of England and Holland. Before 
long we shall pyobably have full information as to France and 
» Maryland, and it is possible that one or other of these may 


. furnish positive evidence, sufficient to outweigh. the negative 
results which have hitherto been obtainéd. : 
i -n +. (To be continued.) es A S 
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A PROPOSED SWEDISH EXPEDITION T@ 


THE ARCTIC REGIONS. ` 


YEAR sincè, Dr. A. G. Natdiorst, of Stockholm, ®read à 

paper, before the Swedish Society for Anthropology and 
Geology, entitled “ Aterblick-p4 Polarforskgingens narvarende ° 
Ställning samt Förslag till en Svensk Polarexpedition ” (a re- 
view of the present position of Polar investigation, with a 
project for a Swedish Polar expedition), which has’ since been 
published in Ymer (Årgång 1896, Heft 4, pp. 267-286), the 
journal of the Society. At the time of: reading the paper, 
there seemed bat little probability of a near realisation of the 
projected scheme; but, during the present ygat, the. King 
of Sweden and certain wealthy merchants of Stockholm and 
Gothenburg have generously come forward and provide the 
funds necessary for carrying it out, and Dr. Nathorst, who will 
act as the scientific leader of the expedition, is now engaged in 
preparations for a start next year (1898). 

As the result of Nansen’s voyage, Dr. Nathorst thinks that 
there is but little probability of the discovery of fresh land areas 
in the vicinity of the Pole, and that the aim of future expeditions 
to the Arctic regions should be a thorough scientific investiga- 
tion of those lands, of which at present but little is known 
beyond the fact of-theix existence. , Under this head may be 
meritioned the west coast of Ellesmere Land and Grinnell Land 
and the neighbouring islands ; also the shores of Jones Sound, 
in Arctic America.. Further, large tracts of the north-eastern 
and north-western coasts of Greenland remain to be examined, 
in spite of the adihirable work of the Danish, Austrian, and 
other exploring expeditions. But it-is, with Spitsbergen and 
the region east of it that previous Polar explorations on ‘the part 
of Sweden have been most closely connected ; and though no 
fewer than twelve different Swedish. expeditions, led by such 
men as Torell, Nordenskiöld, Nathorst, de Geer, and others, 
have visited this region since 1858, and that it has been the 
field of work for expeditions from other countries as well, the 
most recent being that under Sir Martin Conway in 1896, it 

et offers, in Nathorst’s opinion, a rich harvest for scientific 
investigation. nt ‘ 

.. The west coast of Spitsbergen is now fairly well known, but 
owing to the ice coming from the east and blockading the eastern 
coasts of the island, nothing. has.as as yet been. ascertained of 
their geological stnicture..- The same obstacle has also prevented 
observations on Stans Foreland (Edge: Island); -Barentz Land, 
North East Land, Kung Karls Land, and Ny Island ; but it. is 
probable, that given favourable conditions of the ice, a steam 
vessel would' be able to approach sufficiently near these islands 
to allow of their geology at least to be made.out. The explora- 
tion of these lands’ between Spitsbergen and ‘Franz Josef 
Land.is the main object of the expedition ; but should this be 
frustrated by the prevalence of the ice, the research work would 
be carried on in Spitsbergen itself, and more’particularly a study 
would be made of the raised shell-banks and terraces, evidencing 
a comparatively recent elevation of the land, and of the remark- 
able quaternary deposits which show thét the climate of the 
island, for a certain interval after the Ice age, was warmer than 
at the present time. Promising botanical wesults might be 
also expected from an examination of the valleys extending from , 
the heads of the fiords, as, for example, those iff Sassen Bay, 
Kol Bay, and Van Mijens, Bay. j 

A stout vessel of from 350 to 400 tons, and a crew of thirteen 
men, would, in Nathorst’s opinion, be most suitable for the 
undertaking ; and the scientific staff would consist of a geologist, 
a botanist, two zoologists, one hydrographer and meteorologist, 
and one for cartography and photography. Itis not intended to 
over-winter in the Arctic regions, but the vessel would be 
provisioned for a year, in case of accidents. The estimated cost 
of the expedition is abowt 4ooo/, It is proposed to reach Spits- 
bergen th the beginning of June, and work there until the middle 
of Auggist, when it is hoped the ice will allow Kung Karls Land 
and the other islands near it to be examined. 








THE USE OF KITES KV WEATHER 


. PREDICTION. . 

HE systematic exploration of the upper air by means of 

- kites is referred to by Prof. Cleveland Abbe in the Monthly 
Weather Aeview, at the end ofga long article upon the experi- 
ments made previous to 1893. It is pointed out. that #® 
that time tl Malay kite and the free balloon were merely, 
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loked upon as the means for occasionally obtaining isdlated 
itenfs of information from the upper regions; the world had not 
then awakened to the’ possibility of the- work? inaugurated by 
. Prof. Moore in July 1895, which looks to the compilation of a 
daily map of simulganeous observations high, above the earth’s 
surface and over a'large*portion of the United States, for study 
in confection with the map of surface conditions. Observations 
of the air at a single station can have but little value compared 
, with the international balloon work of Europe, or the extended 
national kite work of the U.S. Weather Bureau. 
In an address at Toronto, before the Britis Association, Prof. 
Moore is reporéed by the Atuzew to have said: 
` For twenty-seven years the forecasters of the Weather 
Bureau have studied the inception, development, and progression 
of these different classes of atmospheric disturbances. 1 From a 
knowledge personally gained by many years’ service as an official 
forecaster, I do not hesitate to express thé opinion that'we have 
long since reached the highest degree of accuracy in the making 
of forecasts possible to be attained with surface readings. It is 
patent that we are extremely ignorant of the mechanics of the 
storm ; of the operations of those vast yet subtle forces in free 
air which give inception to the disturbance, and which supply 
the energy necessary to continue the same. Long having 
realised this, I determined at once, on corning to the control of 
the United States Weather Bureau, to systematically attack the 
problem of upper-air exploration, with the hope ultimately of 
being able to construct a daily synoptic weathér chart from 
simultaneous readings taken in free air at an altitude of not less 
than one mile above the earth. It appeared to me that all 
‘previous plans. for investigating the upper air, by means of free 
and uncontrollable balloons, by observers in balloons, or by 
isolated kite stations or mountain observatories, were of little 
value in getting the information absolutely necessary to the 
improvement ot our methods of forecasting. Simultaneous 
observations, at a uniform high level, from many co-operating 
kite stations, was the‘ fundamental ‘feature of the plan that I 
inaugurated for the prosecution of this important investigation. 
‘“ Prof. Marvin was assigned to the difficult task of devising 
appliances and making instruments, and I am pleased to say 
that we have improved on kite flying to such an extent that 
apparatus is now easily sent up to a height of one mile in only.a 
moderate wind. We have made an automatic instrument that, 
while weighing less than two pounds, will record temperature, 
pressure, humidity, and wind velocity. By January next we 4 
expect to have not less than twenty stations placed between the 
Rocky Mountains and the Atlantic Ocean taking daily readings 
at an elevation of one mile or more. : 
“ We shall then construct a chart from the high-level readings 
obtained at these twenty stations, and study the same in cọn- 
nection with the surface chart made at the same moment. As 
we shall thus be able to map out not only, as now, the horizontal 
gradftnts for the lower surface conditions, but in addition the 
simultaneous gradients for the upper level, and, what is of still 
more importance, shall be able to deduce from these, for any 
section of the atmosphere, the simultaneous vertical gradients of 
` temperature, humidity, pressure, and wind velocity, we may 
confidently hope to better understand the development of 
storms and cold waves, and eventually improve the forecasts of 
their future course, extent, and rate of movement. It will be a 
fascinating study to note the progress of cold waves at the upper 
and lower levels, and to determine whether the changes ir 
temperature do not first begin above. ' I am anxious to know 
the difference in temperature between the surface and the upper 
stratum in the four quadrants of the cyclone, and also of the anti- 
cyclone, especially when tlie storm or cold-wave conditions are 
intense. The vertical distribution of temperature in the severale 
quadrants may give a clue to the future direction of movement 
of the disturpance.”’ ed 
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UNIVEASITY AND EDUCATIONAL 
INTELLIGENCE, ° 


Miss Emily Penrose, principal of Bedford College, 
. London, has been appointed principal of the Royal Holloway 
College, Egham. e 


Mr, Wo. He SAGE and Dears Sage have presented to Cornell 

University the large, residence of the late Mr. Henry W. Sage, 

eat Ithaca, for a students’ hospital, and will equip È and endow 
it with 100,000 dols. The residence is valued at 80,000 dols. 
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Tue following resolution has been unapimously passed by the” 
lecturers and teachers in the medical school of Guy’s Hospital e - 
“ That the medical school of Guy’s Hospital earnestly request 
Her Majesty’s Government to reintroduce intg Parliameny the 
London University Commission Bill of 1897, and to pass it into 
law during the ensuing Session.” iad 


, AMONG the institutions created during the last half-century 
for the promotion *of scientific research. and education, the’ 
Sheffield Scientific School of Yale College, New Haven, hqjds 
an hopoerable place. A. review of the foundation of the Schotim@™ 
and of the work of the distinguished investigators who have «, 
bgen connected with it, 'wasegiven in a discourse ‘delivered by 
President Gilman at the semi-centennial anniversary reeently 
held. | It was in 1847 that*Profs. Silliman and Norton opened 
a laboratory on the College grounds for the purpose of 
practical instruction in the applications of science to the arts 
and agriculture. Thus was born the Sheffield Scientific School 
of Yale University. At-first chemistry was alone; engineering 
soon found a place; mathematics, pfysigs and astronomy jeined 
the oligarchy; in due time, mineralogy, geology, physical 
geography, zoology, botany and physiology found a™”welcome ; 
modern languages and literature, history and economics, be¢ame 
strong allies. While this evdlution, was going on, not a word 
was spoken in disparagement of classical culture,’ nor a word of 
religious controversy. From the beginning onwards the institu- 
tion has been the department of a University which nevet 
suffered its love of letters to blind its eyes to the value of science. 
The School largely owes its success to’ its association with the 
fame, the fortune, and“the followers of a great alma mater. 
Substantial advantages were bestoeved by the mother upow her’ 
offspring ; and the present high position which the School ' 
occupies shows that the child has deserved the encouragement 
it has received, ` ‘ 


A MEETING was held at the University of Londen on ‘Tuesday 
afternoons the Chancellor (Lord Herschell) presiding, to discuss 


‘the proposed legislation on the University of London: question. 


The Times reports that there were present, besides the Vice- 
Chancellor (Sir Henry Roscoe), representatives of the Cor- 
poration of the City,,the Technical Education Board of the 
London County Council, the Royal Colleges of Physicians and 
Surgeons, the various medical schools, University College, 
King’s College, Bedford College, the Royal College of*Science, 
and the City and Guilds of London Institute. The Chancellor 
invited expression of opinion on the London University Com- 
mission Bill which the Government propose te reintroduce early 
in the Session. He said that the Bill embodied the compromise 
between the various parties hitherto in conflict, and that it was 
to receive the support of the Senate, as also of both parties in 
Convocation. The Chancellor further explained why no pro- 
posal for any new charter was within the range of practical 
politics, reconstitution at the hands of a statutory commission 
being the only remaining course. He therefore surged the 
acceptance of the compromise. Many of those present spoke in 
favour of the scheme, and urged that a deputation should wait 
upon the Vice-President of Council at an early date. The only 
objection came from one of the smaller medical schools, which 
declared its preference for the creation of a second University in 
London. The feeling of the conference was, however, entirely e 
in favour of the reconstructionewf the existing University. A 
deputation to the Government will be appointed as suggested to * 
urge the passing of the Bill. : 5 ti 





X 


SCIENTIFIC SERIALS. 


Busletin of the American Mathematical Society, November 
1897.—The number opens with an account, by Prof. Osgood, of 
the proceedings at the Internafional Congress of Mathematicians ° 
held at Zürich in August last. The transactions of the Congress, 


-which was attended by about two hundred mathematicians, 10- 


gether with the papers read, or presented,, are to be published 
in full.—Prof. J. McMahdén performs a like work for the Detroit 
meeting of the American Association for the Advancement of 
Science. An analysis of the twenty-one “papers presented to the 
Section is given. One of these communications”was an accownt , 
of stereoscopic views of spherical catenaries and gyroscopic 
curves by Prof. Greenhill, who was présent at the meeting, and 
te whom the Sgction.‘‘is also indebted for instructive remarks 
made, in connection with many of the other papers.” Thon 
follow five papers read before the American Mathematical 
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«Society, viz. before the Chicago ‘Section (April 24, 1897) : , spi@uni, én daylight and in f¥ee currenfs of air is rapidly déprived 
Quaternions as, membgrs of four-dimensional space, by Prof. | of virulence’; sigs x 


<A. S. Hathaway. Note,,on the invagiants of z points, by Dr. 
E. O. Lovett, is another communication which was made at the 
same, meeting.—Dy. Lovett contributes also a note on the 
fundamental theorems of Lie’s theory of Continuous Groups 
®(Q@ctober 30). The object of the note is to call attention to a 
misappréhension, if not an error, in a paper, by f. E. Campbell, 
n a law of combination of operators bearing on the theory of 
continuous transformation groups, read at the March 11 meet- 
gf of the London Mathematical Society (Proc., vol, xxviii. 
pp. 381-390). The fourth paper is one read at the Ieronto 
meeting, Aygust 16: It is an interesting short note by Prof. T. 
F. Hgigate, ande is entitled, ‘A Beometrical locus connected 
with a system of coaxial circles.’ “Bhe writer’s object is to find 
the locus of points through which three lines'can be drawn 


a tangential to three circles of, a coaxial system in pairs.—Con- 


« 


ditien that the line common to 7 — I planes in an 2 space' may 
““pterce a given quadric surfacé in the same space, by Dr. V. 
Snydgr, was read at the Detroit meeting mentioned above. The 
note is a generalisatioi? of a proof recently given by the author 
(criteria *fee.nodes in Dupin’s cyclides) of the geométric signifi- 
cance of a certain determinant.—Dr. E. W. Brown gives a 
valuable analysis of Prof. H. Lamb’s Hydrodynamics. Of this 
the reviewer writes; “‘ The author is to be congratulated on the 
completion of a task which will earn him the gratitude of all 
those who are noy, or may in the future be, interested in Hydro- 
dynamics.—In the Notes are particulars of the British Association 
meeting at Toronto, in so far as it concerned mathematicians. 
—-Other matters are a #ist of the matématical ‘courses for the 
winter semester (1897-98) in the Universities of Göttingen, 
L&ipzig, Munich, Vienna and Strassburg. | 


» "IN, the Meteorologische Zeitschrift for November, Dr. J. Hann 
gives the daily range of the meteorological elements at Cairo, 
deduced from the observations of the five years 1891-5, as pub- 
lished in the’ Résumé Mensuel of the observatory at Abbassieh. 
` These values are of some interest, as Dr. Hann statés that the 
monthly means contained in the tables give for the first time the 
true daily means for Cairo. The barometric range exhibits ‘the 
small ‘amplitudes for the latitude that have been noticed in 
other parts of the Mediterranean. The night minimum does 
not appear to fall below the daily mean throughout the year. 
The range of temperature shows no special peculiarities ; it is 
greatest in June, and is greater in the dry spring than in the 
damp autumn. The daily range of wind force is noteworthy, 
especially during spring and autumn; during the year there is 
only a very slight variation at night-time, but in the after- 
hoon there is a great increase in the force from winter to spring, 
and from summer to autumn. During the winter half-year the 
nights are clear, while cloud prevails at the middle part of the 
day ; in the summer the morning hours are cloudiest, but from 
about noon the sky is almost cloudless. The influence of the 
overflow of the Nile in the autumn naturally affects the range of 
humidity. * Le ' 
In the Journal of Botany for November and December, Mr. 
F. Townsend completes his monograph of the British forms of 
Euphrasia, of which he makes fourteen; ‘‘ species” founded on 
von Wettstein’s monograph of the genus. It is accompanied 


« by.seven plates illustrating the habit of each ‘“‘species,” and 


details of the form of the flowers and leaves.—In a paper on 
“New and Critical Marine Alge,” Mr. E. A. L. Batters 
describes a number of species new to science, together with a 
new genus, of Florideze, Porphyrodiscus, from Berwick, with the 
crustaceous habit of Aidenbrandtia. 





SOCIETIES AND ACADEMIES. 

. ‘ LoNDON. > 

Royal Society, November 25.—‘‘On certain Media for 
the Cultivation of the Bacillus of Tubercle.” 1? By Dr. Arthuf 
Ransome, F.R.S. . $ Ap st 

The following conclusions had been drawn from previous 
experiments :— 

{1) That finely diyided tuberculous matter, such as pure 
cultures of thg bacillus, or tuberculous matter derived from 


. 1 By permission of the Royal College of Physicians, this research, which 


forms a portion of the Weber-Parkes prize essay, is communicated to the 
Royal Society before publication. The cost of the inquiry is defrayed by 
‘the Thrustan prize, presented to the author this year by Gonville and Caigs 
Gollege, Cambridge. e g 
ss F: . 
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_ (2) That even in the dark, although the action is retarded, 
fresh air has stillesome disinfecting gnfluence ; and e 4.3 


(3) That in the absence of air, or in confined air, the bacillus 


retains its power for long periods of time. 


These observations afforded an explanation of the immunity ` 


of certain places, and the danger of infection in others. e They 
show that where tuberculous sputum is exposed to sufficient 
light and air, to deprive it of virulence before it can be dried u 
and powdered into dist, no danger of infection need be dreaded. 
It would appeag fugther, from this research and others, that it is 
only when there is sufficient organic enaterial in theair, derived 
from impure ground air, or from the reek of human bodies, that 
the tubercle bacillus.can retain its existence and its vifulent 
power, ; j 

But, in addition to the above-mentioned researches, it seemed 
desirable that an attempt should be made to ascertain what part 
was played respectively by the several forms of organic impurity 
that are present in insanitary dwellings. It was determined, 
therefore, to collect the aqueous vapours arising from the ground, 
or from human bodies, and to submit these products to the test 
of trying whether they would serve as cultivating media for the 
bacillus of tubercle. 

By means of a simple freezing mixture of ice and salt it was 
easy to condense the aqueous vapour, both of the breath and 
that coming from ground air. 4 x 

Some evidence was obtained with. simple. glycerine agar that 
the’ organic fluids facilitated cultivation to some extent. With 
the organic fluids there were only two failures, and. growth was 
fairly rapid. ia ‘ 

In the next geries of trials, it was decided to use as the material 
bases some non-nitrogenous substance, and at length it was. 
determined to use a particularly pure ‘‘ filter-paper.” 

Some degree of success was attained in twelve out of fifteem 
specimens of the organic fluids. ; 

The degree of growth was also much the same as in the previous. 
series, though perhaps slightly less vigorous, 

It was now determined to try to do without the help of the- 
glycerine, which, as is well known, so greatly assists the ordinary- 
cultivations of the bacillus. 
filter-paper as the supporting medium, and condensed fluids, from 


the breath of a healthy person, and from that of a phthisical ` 


patiént, as nutrient fluids, were inoculated, and no glycerine was . 
added. In these tubes the same cultivation was used as in the 
previous experiments. i 

Shortly afterwards, two similar tubes with fluid from‘healthy 
breath alone, but with 5 per cent. of glycerine, were sown with 


the same cultivation, and were left at the ordinary temperature , 


of the Jaboratory, about 21° C. 

All of the former group took on active growth within four’: 
weeks, and one of the latter. In other words, it was proved 
that pure filter-paper, moistened with these condensed fluids, 
alone would suffice to nourish ahd promote the growth of the. 


‘bacillus, and, further, that this growth *would take place at 


ordinary temperatures. It may-hence be concluded that when 
this organic fluid is present in ordinary dweJings, the bacillus . 
may grow at the temperature of living rooms as 
temperature of 35° C:- 

Two sets of tubes were then prepared of condensed vapour - 
from breath, and from ground air from a pure sandy soil. No. 
glycerine was added ; but for the solid medium, in some’ in- 
stances, the pure filter-paper was employed; in others, an or- 


dinary lining paper, containing a little size, but carefully steri- , 


lised, was used, et 
Some of these were placed in the incubatér at a temperature- 
of 37° C., others were left in the dark at the ordinary tempera-- 
ture of the laboratory. e , I . 
In m@&ny of the tubes a free growth was observed as early as 
the eng of the first fortnight. : S 
> Outãof the total numbet in this series of 37,'in thirty six in- 
stances there was free growth on the. medium employed, on both 
kinds of papeg, and all kinds of condense@ fluid. ‘Eleven of 
them were grown at a temperature of about 20°C. In only one 
instance -wag, there complete failure (vapour from healthy 
breath). - bd Tae 
The bearing of these researches upon the subject of the pro- 
phylaxis against tuberculosis seems to be of Some iniportance. 
` They prove that any one of the various organically chargeg 
vapours, whgther coming from healthy, or from diseased ‘lungs, 
` t ` " hs e 


well as at the 
os bd 


Accordingly, four tubes with simple - , 
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fym thea air of cellars, or from comparatively pure °groufid, 
forms an excellent cultivating medium for the bacillfs of 
tyberclg when kept away from the disinfecting influence of air 
and light. bd $ 


. This power of promoting its growth is particularly manifest 


when the supportiiez substancé is common wall-paper, though it 
is quite apparent when fery pure filter-paper is used. : 

„It i$ further: proved that, on these substances, the growth of 
the bacillus may take place at the ordinary temperatures of 
dwelling-rooms ; and, hence, that there is no safety against the 
ineréase of the organism in ordinary living-rooms in which 
active tuberculous dust is present, and in whftch*the natural dis- 
infectants of tlee bacillus, ffesh air ahd light, are not present in 
sufficient amount to destroy their virulence. 


Physical Society, December. 10.—Mr. Shelford Bidwell, 


President, in the chair.—Mr. Albert Campbell exhibited : (1) An, 


experifhent to illustrate alternate exchange of kinetic energy. 
Two brass spheres, each about one inch diameter, are suspended 
from the same point by equal wires. One of them is then thrown 
so as to describe a circular orbit. The second sphere, starting 
from rest, gradually takes up motion ‘from the first sphere, and 
in turn describes a circular orbit. The first now comes to rest, 
and the reverse process takes place. This alternating action 
repeats. itself until all the energy is lost in the wires. (2) An 
experiment to illustrate the low heat-conductivity of glass, and 
the expansion of glass by heat. A’ long tube is clamped at the 
lower end, in a vertical position. One side of it is then heated 
with the flame of a Bunsen burner, and the glass is observed to 
bend, moving over a fixed mark near the top of the tube. When 
the flame is withdrawn, the first position is quickly regained. Mr. 
Campbell then read a paper on ‘‘ Temperature compensators 
for standard cells.” Some account of the methods adopted by 
the author has already been published, he now describes the 
apparatus. The first compensating arrangement (3) can be used 

_ for keeping the potential-difference between two points of a 
conducting system constant at all room-temperatures, Orit can 
be adapted to modify the voltage of a standard cell to some con- 
venient whole number. This arrangement (3) resembles a 
\Wheatstone’s bridge with the galyanometer-branch removed, 
One pair of opposite arms is of copper, the other pair. is of 
manganin. The bridge-battery is a Leclanché cell ; this supplies 
the auxiliary voltage, which is utilised at the two galvanometer- 
points of the bridge, and is there applied in series with the 
standard cell, In an alternative method, suggested by Mr. C. 
Crawley, only one of the four arms is made of copper. The 
second compensating arrangement (4) is intended to maintain 
‘constant potential between two points, at all room-temperatures, 
For this purpose, two wires, a and 4, are connected in parallel. 
One of them, a, is all of manganin, the other, 4, is partly 
‘copper and, partly manganin. Constant czxrent is applied 
at the ends of æ and 4. The various resistances are chosen 
so as to give constant difference of potential between 
By this method the 
poren dar cigerenee can be maintained to within 1 in 2000. Mr. 
winburne said that twelve or thirteen years ago he had given a 
good deal of thgught to compensation by wires of different 
temperature-coefiicients. The first thing he tried was a Wheat- 
stone’s bridges This was compensated by making the bridge- 
arms of wires whose temperature-coefficients differed—as, for 
instance, platinoid and copper. He then applied the same 
principle to the compensation of standard cells, using a poten- 
~tiometer method that gave direct readings, and to the com- 
-pensation of voltmeters and watt-meters. These results were 
published between 1885 and 1890, in the electrical journals. 
HE believed that Mr. Evershed had also developed this idea, by 
putting “back ”,turns on voltmeters, and „by other differential, 
devices. The details of Mr. Campbell’s apparatus had a few 
points of special interest. The way in which he conrected up 
the bridge {3) seemed particularly worthy of notice. Prof. 
-Ayrton asked whether thermo-electréc effects produced difficulty 
in the compounded arrangement. Mr. Campbell said the 
system was symmetrical, and the thermal currents were con- 
‘sequently neutralised. Mr. Appleyard, referring to experiment 
(2), said it was identical with one that had been shown for the 
past eight years at lecture¢ at Coopers Hill Coflege, It was 
‘Specially of interest as illustrating the deflection that occurs 
with girders and bfidges when exposed on one side to sunshine. 
7 Mr. J. Rose-dnnes read a matlfematical paper on Lord Kelvin’s 
Absolute method of graduating æ thermometer. Lord Kelvin 
ehas investigated the cooling effects exhibited by Various gases 
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in passing through a porous plug. He found that for any gas, s 


kept at the same initial temperature, the cooling effects were 
proportional to the difference of pressure on the two sides of 
the plug. He also found that, for any one gas, the cooling 
effect per unit difference of pressure varies approximately as 
the inverse square of the absolute temperature. This rule 


carbonic acid ; it fails for hydrogen. With hydrogen there is 


in the case of air; it is not so satisfactory fòr? 


a heating effect thateincreases, ifanything, when the temperature, 


rises, 
ing twoedisposable constants, a and 8, characteristic of the 

in qifestion. Denoting by T the absolute temperature, he finds 
that, very approximately, thg cooling effect is given by the ex- 
pression (a/T — 8) Thės relation includes théthree caseg—~air, 
hydrogen, carbonic acid—tinder one form, and thus enables 
them to be treated in one common investigation. Moreover, 
the differential equation concerned in the thermo-dynamic scale 
is thereby rendéred more manageable; it leads to simpler 
algebraic results after integration. The paper discusses the 
thermo-dynamic correction for a tonstant-pressure gasather- 
mometer, and the correction for a copstant-volume gas-ther- 
mometer ; also an estimate of the absolute value of tlre freezing- 
point of water; the results obtained take, for the most part, a’ 
very simple shape, using the above expression for the cooling. 
Dr. S. P. Thompson said the empirical expression, (a/T - 8), 
indicated that at some particular temperature the cooling effect 
vanished ; that was a point suggestive of useful ‘results if ire 
vestigated by experiment. Mr. J. Walker read a communica- 
tion from Mr. Baynes on the’ paper, and remarked, upon the 
desirability of adopting @o constants. Me thought that further 
experiments should be made. to discover how specific hgat at 
constant temperature depends on temperature. The calculated 
valies for hydrogen were too few to be taken as evidence of the 
validity of the rule. Mr. Rose-Innes, in reply, said that from 
what-was known of hydrogen, it might be expected to behave 
at ordinary temperatures as air behaves at highertemperatures. 
His object was, if possible, to include in one formula the case 
of the three investigated gases. This was better than having a 
separate formula for each gas. 
confirmatory with air and carbonic acid, might be considered as 
sub judice ; it required further experimental data to test the 
formula in that case.—The President proposed a vote of thagks 
poche authors, and the meeting was adjourned until January 21, 
1898. 

Chemical Society, November 18.—Prof. Dewar, President, 
in the chair.—The following papers were read:—On the de- 
composition of camphoric acid, by fusion with potash or soda, 
by A. W. Crossley and W. H. Perkin, jun. Camphoric acid, 
when fused with alkali, gives a mixture of a number of fatty 
acids with dihydrocamphoric acid, CypH,s04, pseudocamphoric 
acid, CyoH,g0,4, and an acid of the composition C,I1,,Q, ; the 
results are explained and constitutions assigned on the assump- 
tion that camphoric acid has the constitution, ` 


C Hy. CH (COOH) 


CH» 
C Me,.CMe(COOH)” 


—Experiments on the synthesis of camphoric acid, by W. H. 
Bentley and W. H. Perkin, jun. The authors have prepared 
isobutylmethylhydroxyglutaric acid, CHMe CH». CH(COOH). 
CH,.CMe(COOH)OH, hoping that by loss of water it would 
give an acid of the constitution assigned in the previous paper to 
camphoric acid; by loss of water, however, a lactonic acid or 
its derivatives were usually obtained.—Synthesis of an isomeride 
of camphoronic acid, by S. B. Schryver.—The action of 
magnesium on cupric sulphate solution, by F. Clowesand R. M. 
Caven. When magnesium acts on copper sulphate solution, 
hydrogen, cuprous oxigle, and copper are produced.—Properties 
and relationships of dihydroxyeartaric acid, by H, J. H, Fenton. 
sDihydroxytartaric acid is readily prepared by oxidising dihy- 
drpxymaleic acid in aqueous solution ; it gives a quantitative 
yield of tartronic acid on heating. —The molecular association of 
liquids and its influence ow the osmotic pressure, by H. Crorhp- 
ton. The author shows that Planck and van Laar’s demonstra- 
tions that association can have no effect en osmotic pressure are 
invalid owing to fafilty reasoning. 

Geological Society, December 1.—Dr. 
F.R.S., President, in the chair.—A revindication of the 
Ielanberis unconformity, by the Rev. J. F. Blake. In a paper 
publighed in the Quarterly Journal of the Society for 1893, the 
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sq author of the present paper maintained that cértain conglomerates 


and. associated rocks. qpcurring for some distance north east and 
south-west of Llanberis, which had bitherto been considered to 
lie below the workable slates of the Cambrian rocks ofthat area, 
were,in reality unconformable deposits of later date than those 
slates., In the year 1894 a paper appeared in the same journal, 


iA which the authors maintained thatein no case which had been 
- examined could any valid evidence be found fn favour of the 
@Aleged_unconformity, and that in one (on the north-east side of 

Tyn Padarn) which they supposed to afford the most satis- 


ory proof of it, the facts were wholly opposed to thg.notion. 
The present paper was a reply to these authors, in which their 
objections, founded on general considerations, on field observa- 
tiofs and on microscopic examinatiog of rock-specimens, were 
discussed, and the author gave the results of further observations 
on the rockstof the district. ~The geology of Lambay Island, Co.” 


. Dublin, by Messrs. C..I. Gardiner and S. II. Reynolds. The 
wa. 2ushors, who have previously described the neighbouring district 


Portraine (Quart. Journ, Geol. Soc., December 1897), under- 
took,an examination of thés island, with the intention of com- 
paring the rocks with fhose of Portraine, and of investigating the 
nature dfethe rock fafniliar to geologists under the name of 
“ Lambay porphyry.” The sedimentary rocks are similar to , 
some of those of Portraine, andè are of ` Middle or Upper Bala” 
age. Associated with them are pyroclastic rocks and andesitic 
lava-flows, some of the lavas having flowed beneath the sea. 
Whe sediments apd volcanic rocks were exposed to denudation, 
and a conglomerate composed of their fragments was accumulated 
round the volcano, The “ Lambay porphyry,” which. has been. 
deterniined as a diabase-porphyry byer. ‘von Lasaulx, is partly 
intrysive in the other rocks, but has in places come to the surface 
al a lava-flow _ Petrographical descriptions of the various rocks 
were given by the authors, i 


Mathematical Society, December 9.—Prof. Elliott, F.R.S., 
President, in, the chair.—Miss F. Hardcastle communicated a 
theorem concerning the special systems of point.groups on a 
particular type of base curve. —Mr. Love, F.R.S., gdvea sketch 
of a paper, by Prof. W. Burnside, F.R.S., on the straight line 
joining two given points. Impromptu communications were 
made by Messrs. 'F. S. Macaulay, A. Berry, and E, T. Whittaker. 


Entomological Society, December 1.—Mr. R. Trimen, 
FRS., President, in the chair.—Mr. Dudley Wright exhibited 
an abewation of Argynnis euphrosyne, in which the upperside 
was suffuséd with black, and the silver spots of the, underside 
of the hindwings converted into streaks.—On behalf of Mr. 
W. H. Tuck, Mr. Tutt showed examples of Melacus paradoxus, 
L., taken in nests of Vespa @edgaris near Bury St. Edmunds, 
together with some of the cells in which they were found. 
About a fifth of the nests examined were affected, some contain- 
ing as many as twenty-four, twelve and eight examples of the 
beetle; the more usual number present was from two to four. 
The dates between which examples were taken in 1897 were 
from August 2 to October 1. According to Dr. Chapman the 
eggs were laid in the cracks of posts, &c., from which the wasps 
got the pulp to make their cells.—Combs were also exhibited 
from nests of Vespa crabro and Vespa germanica, in which Mr. 
Tuck had found larve of Velleius dilatatus, Fabr., which, 
however, he had been unable to rear.—The Rev. A. E. Eaton 
exhibited a specimen of the singular AZyodites subdiplerits.e 
Fabr., taken by himself at Bjskra, Algeria, and a near ally of 
Metecus,—Myr, Blandford called attention to a new instance of 
the destructive propensities of Dermestes vulpinus, Fabr, He 
had received examples found at Hong-Kong among flags made 
of bunting, which were presumably injured, although no details 
had been forwarded. This form of injury was analogous with 
the damage to woodwork recorded by himself and others ; it, 
had nothing to do with the feeding-habits of the insect, but was 


: ‘committed by the larve in their search for shelter in which to 


‘ 


esgtraits of Gibraltar.” 


pupate. Probably the flags hat been stored at some period in 
the neighbourhood of infested leather goods, or dried provisions. 
The only other.case of damage to textile fabrics e by 
Dermestes vulpinus which he knew of occurred in connection 
with the case recorded by him (Aroc. Ent. Soc. Lond., 1890, 
p. xxxi); a blue handkerchief spotted with white, left in the 
infested building, wa? found next day to haye all the white spots 
gaten out,—Mr.- Champion communicated papers entitled 
** Notes on American and other Tingitidee, with descriptions of 
two new genera and four species,” and ‘A list of the 
Staphylinide collected by Mr, J. J. Walker, R.N., in éhe 
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Academy of Sciences, December 6.—M. A. Chatin ig the 
chair.—On the sfability' of the Eiffgl tower, by M. Bassat: The 
paper is accompanied by four diagrams, showing the motion òt 
the summit of the tower. The conclusion is drawn from these ° 


„curves, that to verify by periodic obsgrvatféns any permanent 


displacement undergone by the summit, the measurements 
should be taken in the evening, two or three hours before sunset, 
as at that time the irregular movements are at a minimum. — 
On, double integrals of the second species in the theory of alge- 
braic surfaces, by, M. Emile Picard.—The first modifications 
which “occur in the fixed cells of thg cornea, in the neighbour- 
hood of wounds of that membrane, by M. B. Ranvier. 
section is cut perpendicularly to the incisions made in theliving 
animal, and gold staining applied until the fixed cells are nearly 
black. Those cells which have been cut by the knife at the end 
of twenty-four hours show budding prolongations by tHe-edges 
of the wound. Thesé phenomena exhibited by the cells of the 
cornea of the rabbit are of the same order as the extension by 
budding of the cylinder axes of cut nerve cells.—On the con- 
tamination of wells, by M. Duclaux. By an analytical study of 
the waters from the shallow wells of a village lately subject to a 
slight typhoid epidemic, itis shown that a comparatively simple 
chemical analysis suffices to distinguish between polluted and 
unpolluted wells, provided that the composition of the water of 
the. district in a pure state is known. The bacteriological 
method of examination is looked upon as less trustworthy than the 
chemical method.—Actinometric observations made upon Mont 
Blanc, by MM. Crova and Hansky. The measurements were 
carried out in August and September, and were much interfered 
with by rain. „ -At the summit the maximum value of the solar 
constant was 3°4, and itis suggested that under more favourable 
conditions this magnitude might be increased to 4'0. —Observa- 
tions on the planet (DL) Charlois (1897, November 23) made 
at the Observatory; of Toulouse (Brunner equatorial), by M. F. 
Rossard.—Application of the method «f least squares to the 
detection of systematic errors, by M. Jean Mascart. A 
discussion of the conditions under which the application of 
the method of least squares becomes illusory.—On the ap- 
proximation of functions of large numbers, by M. Maurice 
Hamy.+-On associated pencils, by M. C. Guichard.—On the 
focal planes of a curve plane to one or several axes of symmetry, 
by M. P. H. Schoute.—On the existence of integrals in certain 
differential systems, by M. Riquier. Elliptical vibrations in 
fluids, by M. V. Crémieu.—The interference in air of two 
sound waves of different phases has been studied by observing 
the motion of a quartz fibre placed at the point of intersection 
of the waves.—-On the dissociation and polymerisation of gases 
and vapours. , Supposed dissociation of chlorine at high tem- 
peratures, by M. A. Leduc. The only evidence in favour of the 
dissociation of chlorine is one isolated observation of M. Crafts 
at r400° C.—On the electric conductivity of discontinuogs con- 


ducting substances, in relation to telegraphy without wires, by ° 


M. Edouard Branly.—On the transformation of the X-rays by 
metals, by M. G. Sagnac. Ifa bundle of X-rays is allowed 
to impinge upon a polished metallic surface, such as steel, or a 
mercury bath, there is no appreciable regular reflexion, but rays, 
termed by the author secondary rays, can be shown photo-° 
graphically or electrically to, be diffused from the ‘surfaces. 
These radiations show generally all the properties of the original 
X-rays, but the nature of the metal is not without influence, as 


the secondary rays from different metals can be distinguished by. , 


their unequal transmission by the same substance.--Some new 
facts observed in Crookes’ tubes, by M. Virgilio Machado.—-On 
the accidental causes of irreversibility in chemical reactions, by 
M. A. Colson. Two reactions are described in detail: the de- 
composition of norma] phosphates by hydrochloric acid, and 
that ‘ofsilver sulphate by hydrogen sulphide. In both cases. 
secondary reactions intervene, which render the feversibility of 
the Phenomena impossib#e,—On the existence of a cuprous 
sulphate, by M. A. Joannis (see p. 159).—On the elementary 
unity of the body called cerium, by MMe Wyrouboff and A. 
Verneuil, A criticism of the resultg of M., Boudouard, whose 
atomic weight determinations are stated to be affected both by im- 
purities in his material, and inaccfracy iw expertmental work.— 
On’ aldehyde ammonia, by M. Marcel Delépine. Aldehyde 
ammonia, when left for three days in a vfcuum over sulphuric 
acid, loses water, giving brilliant white crystals of a new bage, 
ethylidene-imine, which amalysis and cryoscopic estimations 
show to hfve the formula (CH,-CH=NH);._ A solution of 
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alsle:yde#ummonia in absolute alcohol gives a crystallised pigrate 
of thé same base. —On a reaction peculiar to orthophenols, and on 
the derigatives of antimonylpyrocatechol, by M. H. Causse.—On 
the nature-of the combinaties of antipyrine with aldehydes, by 
* .« M. G, Patein.—Physiological and therapeutic effects of spermine, 

by M. Alexander P®eh]. | The’effects of the alkaloid are uniform, 
and cgnsist in accelerating the phenomena of oxidation, thus 
fayourmg the elimination in, the form of harmless products of 
several poisonous organic secretions.—Disappearance of lead 
poisoning by the partial substitution of metastannic acid in the 
putty used in glass polishing, by M. L. Guérgult, The original 
putty contained 62 per cent, of lead ; by the addition of meta- 
stannic.acid th® lead was reduced-to 20 per cent.. During the 
six yeers in which this modified powder has been used, there 
have been no symptoms of lead poisoning in any form, although, 
with the original putty, saturnine paralysis was frequent.—On 
some new colloidal substances, analogous to albuminoids, derived 
from anucleo-albumin, by M. J. W. Pickering. —On the develop- 
ment of Trombidion holosericeum, by M. S. Jourdain.—Obser- 
„vations on the Rougeis, by M. P. Mégnin.—Researches on red 
granules, by MM. J. Kunstler and P. Busquet.—The formations 
included under the name of red granules appear to be-due to a 
diffraction phenomenon, and have no morphological value.—On 
A a' ferment of cellulose, by M. V. Oméliansky.—On the decom- 
_ position of'chloroform in the organism, by MM. A. Desgrez and 
, M; Nicloux. Experiments are described tending to show that 
during anæsthesia by chloroform some carbon monoxide is pro- 
duced by the action of the latter upon blood.—On some com- 
parative results of ordinary clinical methods and fluoroscopic 
examination in pleuretic effusions, by MM. Bergonié and 
Carrière. The examination by means of the Röntgen rays is 
valuable in many ways as a supplement to the ordinary clinical 
methods. —Antagonism between the venom of the Vespidæe and 
that of the viper ; the first-vaccinates against the second, by M. 
C. Phisalix.—Permeability of the trunks of trees to atmospheric 
: air, by M. Henri Devaux.—-On the disease of chestnuts, by M. 
E. Roze.—Characteristics of a gas coal found in the northern 
‘coal field of New South Wales, by M. C. Eg. Bertrand.—On 
the fauna of the siderolithic Eocene beds of Lissieu (Rhône), 
by MM. Ernest Chantre and C. Gaillard.—Mechanical deter- 
: mination of-the mean direction of the wind, by M. Louis 
i Besson, ` ' 
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arative Chemistry of the Suprarenal Capsules : B. Moore and Swale 
incent.—Memoir on the Integration of Partial Differential Equations 
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CHEMICAL SOCIETY, at 8,—-Stereo-Chemistry of Unsaturated Compounds. 
- « Part I. Esterification of Substituted Acrylic Acids : Dr. J. J. Sudborough’ 
and Lorenzo Lloyd.—Formation and Hydrolysis of Esters: Dr. J. J. 
Sudborough and M. New Method of Determining 





0 E; Feilmann.—A Ne 
f Freezing Points of very Dilute Solutions : Dr. M. Wilderman, 


. e FRIDAY, DECEMBER 17. 
m INSTITUTION OF ELECTRICAL ENGINEERS {Chemical Societe Rooms), at 
8.—Accumulator Traction on Rails and Ord®nary Roads: L. Ippstein. mt 
PS ë INSTITUTION oF CIVIL ENGINEERS, at 8.—The Elastic Properties of Steel 


wire : Archer D. Keigwin.—The Elastigty of Portland Cementg W. L., 
rown. 5 


| EPIDEMIOLOGICAL Society, at 8.30.—The Physical and Ethnological Con- 

. ditions under which Leprosy occurs in China, the East Igdian Archipelago, 
‘ and Oceania: Dr. James Contlie. 
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. SUNDAY, DECEMBER 19. 
SUNDAY LECTURE SOCIETY, at 4.—Some Animal Co-operative Societies: 


° Dr. Andrew Wilsons x ` 
MONDAY, PECEMBER 20. 
x y RovaL GEOGRAPHICAL SocIETY, at 8.39. 
IMPERIAL ĪNSTITUTE, at8.30.—-Petroleum Sources of the British Empire : 
« Boverton Redwood. ne ‘ ow 
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INSTITUTION OF CIVIL ENGINEERS, at 8.~A New Transmission Dyna. g 
mometer: Prof. W. E. Dalbye 7 , ORN 
Roya PHOTOGRAPHIC SOCIETY, at 8,—Photomechanical Print ing in Con- 
nection with, the Survey of India: Colonel Waterhouse. 
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e THE GROWTH OF GEOLOGICAL IDEAS. 


The Foundérs of Geology. By Sir Archfbald Geikie. 
f Ppx+ 297. (London: Macmillan and Co., Ltd.,1897.) 


q ‘HE truths of science cannot be more impressively 
ae 


taught than’ by a sketch of the process by which 
the knowledge | has been arrivegl at, and in no way can 
that “history be more forcibly , conveyed than in the 
biographies of those pioneers who first interpreted the 
* phenomena for us, We may have wondered why the 


matri was not sooner grasped, but by this method of 


treating the subject we see what imperfection of evidence 
or prejudice stood iff the way, and learn to appreciate 
the true Spirit of original research which eventually rises 
above and overcomes all difficulties. 

Sir Archibald Geikie has given a sketch of the 
founders of geology in his, now happily well-known, 
ucid style. 
accident or design has led him to make such a selection 
of points in the @evelopment ef the subject as has 
esabled him to write what may be called an “ apprecia- 
tion ® of the French school of geologists, and to dwell 
very fully on the work of some of them whose claims to 
recognition,have hitherto been too much overlooked. 

In the earlier stages of, research all those who studied 
the composition of the earth’s crust were called miner- 
alogists, and any stony fragments. which they dug out 
of the earth-were their fossils. When men began to 
distinguish between bodies of organic and inorganic 
origin, , they spoke of the pieces ‘of rock and other 
mineral matter as native fossils, considering them as 
part of the original mass, while they called the remains 
of plants and animals ‘extraneous fossils. It was only 
in comparatively recent tifhes that the word fossil was 
applied exclusively to the remains of organisms. When 
the older writers speculated upon the manner in which 


the earth’s crust had been brought into its present con-, 


dition, they entitled their results ‘theories of the earth,” 
which corresponded generally to our modern works on 
‘ the principles of geology. Though they too often 
generalised on insufficient data, or wrested their judg- 
ment to support an early-formed opinion, they all pre- 


° tended that their theories were founded on the study, 


- of nature; but we find many a good observation and 
sound inference buried under stich a load of bad reason- 
ing, and accompanied by such a cloud of foolish observa- 

‘ tions, that the writer's credit as a.witness was destroyed, 
and even what was good in him lost sight of. 
Our author passes with very brief notice over all the 
* writers earlier than the eighteentlt century, and devotes 
the greater part of his first lecture to a’ sketch of the 
work of Guettard: in a few clever touches he brings 
before us the personality of that remarkable man. 
Guettard first put into practice the proposal made by 
Lister in 1683, and constructed a map on ‘which he 
éhowed thé general surface distribution of the various 
kinds of rock as they occurred in broad belts in and 
around the Paris Basin, and even marked on it the 

ee,places where he had found fossils. Leter on, wheh a 

„good topographical map of France had been préduced, 
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«he Indicated on it the chfracters of the rock oyeş a very 


large’ area, completing the mineralogical sirvey of no 
fewer than sixteen sheets of the map.’ This was a work 
of great labour, and one involving very close observation; 
especially as he does not seem to haw: had any'clear 
idea of the sequence of formations or of geological 
structure to guide him. Guettard, was the first to 
recognise the ancient volcanoes of Auvergne, and 
deserves greaf credit for his able memoir on the mean- 
ing of the occurrence of the remains of shells and other 
organisms in the rocks. But the battle had long been 
raging between those who maintained that the {€ssils 
were mere fusus nature, and those who held that they 
represented plants and animals which once lived*under 
conditions analogous to those of recent times, and were 
buried, as are dead organisms, in the mud and sand of 
to-day. 
English geologists did good service, notably Agostino 
Scilla and Dr. John Woodward, who combated espe- 
cially the erroneous views of Dr. Elie Camerarius ; 
and although their work was hampered by the attempt 
to accommodate all their explanations to the received 
interpretation of the Scriptural account of the deluge, 
still the search for facts to support their theories helped 
on the worle by calling attention to phenomena which 
might otherwise have long passed unobserved. 

In his second lecture our author gives a sketch of the 
life and work of Desmarest. He tells us of the diffi- 
culties and struggles of his early life; of his official 
‘work in connection with the efforts made by the French 
Government in the middle of the last century to develop 
the industries of the country ; and of the influence which 
the eloquent writings of Buffon had upon him. Des- 
marest was struck by the correspondence between the 


opposite cliffs of France and England which had already ` 


been pointed out by Guettard, and still earlier by 
Verstegan. Supporting by biological evidence the idea 
thus suggested, Desmarest arrived at the conclusion 
that the channel which now separated them had been 
cut by the currents of the sea. 

His official duties necessitated much travel, put in 
the intervals of leisure he revisited and more closely 
examined localities which suggested subjects for furtlfer 
research. In this way he was led to’ study the origin of 
basalt, which had been a fruitful themte of controversy 
for many a long year. He noticed the ptismatic struc? 
ture of the basalts of Auvergne, and recognised them as 
ancient lavas, and, from descriptions of the general 
appearance of the columnar rocks of ‘the Giant’s Cause- 
way, and an examination of hand specimens, he inferred 
that they were the same. . 

He explained the origin of valleys by referring them 
to thaaction of theestreams which flow in them. 
view had evidently been present to the mind of Avicenna, 
who®in the tenth century maintained that mountains were 
made to stand out by the excavation of the valleys 
between them, while our great naturafist Ray dwelt upon 
the operation of streams in the degradation of the land, 
pointing out that the land muf&St necessariby be eventually 
reduced below sea level by such agengies. 

We -are told how from an examination of volcanic 
phenomena, and in the attempt to “correlate thêm, 
Desmarest was led ‘to generalise upon the relation of 

I 


($ e 


In this long controversy many Italian and’ 
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the volcanic to the sedimentarg rocks. He also cof- 
stfucted a map which, however, was not published’ till 
after hgs death. He hag left many puplished works 
which attest his power, his accuracy of observation; and 
‘his judgment. e 

.We have, then, an iħteresting account of the circum- 
stances which led to the systematic exploration of Russia 
and the part played in it by Pallas, who, among other 
important observations, clearly recognised -a geological 
sequence in, passing from the centre to fhe“outside’ of a 
mountain chaih. 

Thé rise of the. modern spirit of mountaineering ‘is 
dated from the time of de Saussure, who described so 
well tife geological structure of the Alps, and whose 
sections of violently folded rocks anticipated so much of 
the recent work on that region, and whose experiments 
on the reduction of granite and basalt to a glassy rock 
by fusion and rapid cooling marked the commencement 
of experimental geology. 

Our author then traces the development of the doctrine 
of the geological sequence of rocks as distinguished by 
their lithological character, towards which much had 
already been done, especially by the Wernerian school, 
and also the order of their formation as indicated by 
the succession of organic life buried in ox associated 
with them, and differing in character at different periods 
of the world’s history. The controversy as to the true 
nature of fossils, which has been referred to above, shows 
that importance had long been attached to them as a 
means of interpreting the history of the earth. 

We have in the third lecture an account of Werner, 
the eponymous hero ofa theory and atime. The great 
controversy between the Neptunists and the Vulcanists 
set men to search for facts in support of their respective 
views; and though a wrong working hypothesis may 
often have coloured the vision and warped the judgment, 
still the indications offered helped other less prejudiced 
men along lines where inquiry was fruitful. The Wer- 
nerian saw basalts interstratified with fossiliferous rocks, 
and apparently forming one member of a fossiliferous 
series, while others traced lava-flows with columnar 
*structure from the. crater to the sea, and saw how they 
might rest on anci@nt sediments and be themselves 
covered by newer deposits. Werner was wrong about 
his basalt, but hé had introduced a greater care in in- 
Yestigation and a greater precision of description, and, 
above all, had so insisted upon the doctrine of geological 
succession that he placed geology upon a sounder basis 
than it had hitherto ever occupied. > 

Von Buch did much to free the scientific world from 
the tyranny of an uncompromising Neptunism by his 
demonstration of the constant occurrence of earth- 
movements down to quite recent ties, as well as by 
many other independent researches recorded in nunferous 
memoirs, and embodied in a large geological map of 
Germany. 

If we give de Saussure credit for originatjng experi- 
mental geology, we mus? give Hutton a foremost place 
among those who insistede upon the importafice of ob- 
servation in the field. He was a man of wide interests 
and varied attainments. He realised the. importance of 
Geelogy to Agriculture, and published works on “The 
Psinciples of Knowledge ” and “The Progress 8f Reason 
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from Sense to Science and Philosophy,” this last title . 
reminding us of Agostino Scilla’s “ Le vana Speculazione `, 
disingannata dal Senso.” The aims of both writers were 
the same, though Hutton got nearer the mark than his. 
predecessor. In tracing the history of an idea, howoftep. ø 
we find that the man who gave it to the world, in what 
we may call an ayailable form, was not the man with 
whom it really originated. Take, for instance, the view 
that thesaction of heat in fusing material is directly irs®* 
fluenced by the amount of pressure to which the body “* 
is subjected. This is quoted now with references tq, Sir 
James Hall, to Fairbairn and Hopkins, and others. But 
it was one of Hutton’s fundamental doctrines, and Hutton 
got it from his friend Dr. Black, a sound chemist agd " 
shrewd experimentalist, ` za 

Hutton’s first principle was that “po powers are te be 
employed that are not natural'to the globe, no, action to 
‘be admitted of except those of which we know the prin- 
‘ciple, and no extraordinary events, to be alleged in order 
to explain a common appearance.” 

There are many men of note in our day who, goinge 
with the swing of the ‘pendulum, as it were, believe in 
‘the greater intensity of the operationg of nature in past 
‘ages, and still within tite periods of which we have we 
cords in the sedimentary rocks. *The phenomena which 
suggest this view may be reconciled to the strictest 
uniformitarianism by the doctrine that local catastrophic 
action is not inconsistent with continuity of causation. 

Several distinguished French geologists, about the end 
of the last and the beginning of the present century, in- 
sisted upon the doctrine of stratigraphical sequence ‘as 
fundamental, and this was soon found to involve the 
opinion that there was a definite order of successian 
among organic remains also. In England, while Giraud 
Soulavie was still a child, and before Cuvier or 
Brongniart were born, John Michell, Woodwardian 
Professor of Geology in the University of Cambridge, 
gave a clear account of the stratified arrangement of 
the rocks of England, and by his illustrations showed 
that he understood the principles of geological structure. 
“Let a number of leaves of -paper,” said he, “of 
several different sorts’. or colours, be pasted upon 
one another; then, bending them up into a ridge 
in the middle, conceive them to be reduced again toa 
level surface, by a plane so passing through them as 
to cut off all the part ‘that has been raised. Let the 
fhiddle row be again raised a little, and this will bea 
good general representation “of most, if not all, large 
tracts of mountainous countries, together with the parts 
adjacent, throughout thé whole world. From this forma- 
tion of the earth it will’follow that we ought to meet with 
ghe same kinds of earths, stones and minerals, appearing 
at the surface in long narrow slips, and lying parallel to 
the greatest rise of any long ridge of mountains ; and 
sa in fact, we find theth.” 

Then came William ‘Smith, who based all his classifi- 
cations on the “ strata identified by their organic fossils.” 
Sedgwick, who in early life had been the companion of 
Smith in some of hjs excursions in the*north of England, 
was so impressed by the importance .of the "methods of 
geological research employed by Smith, that he spoke of 
hiņ on one occasion before the Geological Society as 
“the Father of” English soley: j 
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The next and last lecture brings u$ dowr to recent 
` times, and the men whom many of us knew. In it wé 
‘e are told of the establishment gf the Cambrian, Silurian 

and Devonian systems by Sedgwick and Murchison ; of 
the’ discovery? that glacial ice once gathered on the 
œ tmountains of the British Isles ; pf the coordination of the 
wisdom of many observers by Lyell and? Darwin in the 
# enunciation of the great laws whiclf guide the develop- 
aent of the organic and inorganic world ; of the practical 


~e application by Nicol and Sorby of chemical arfd emicro- 


sçopic arfalysis to the identifigation of the minerals which 
mdke up the “rocks, and often, t6 the detection of their 
mode of aggregation. 

The old controversy between Sedgwick and Murchison 


04 introduced with a very skilful relative depreciation of 


Sedgwick ; but perhaps the last has not been heard of 
that question, ang it may yet be acknowledged that 
wheréas‘the Arenig, Bala, and May Hill series were first 
clearly defined by Sedgwick, and placed in their true 
relative positions (“ Life and Letters of Sedgwick,” vol. 
i. 529-531; vol. ii. 510-563), the Llandeilo and Caradoc 
series were placed in their wrong order, and had the 
wrong fossils assigned to them in the “ Silurian System ” 
of Murchison, whike the May Hill series was then unrecog- 
pised by him. Sir Archibald Geikie very fairly says 
that the middle disputed series must be either Upper 
Cambrian or Lower Silurian, ane is unwilling to admit 
the new term Ordovician proposed for it. 

Geologists owe a debt of gratitude to . “Mrs. George 
Huntington Williams, who founded the lectureship in 
memory of her distinguished and much lamented hus- 
band, the late Professor of Geology in the Johns Hopkins 
‘University. They will also accord their thanks to those 
Who selected the first lecturer, and to him for his choice 
of a Subject. T. McKenny HUGHES. 





THE TWO BONDS. 
Memorials of William Cranch Bond and George Phillips 
Bond. By Edward S. Holden. Pp. 296. (New York: 
- Lemcke and Buechner, 1897.) 

Hy these days when one is rather inclined to forget 
who were the -pioneers of astronomy in different 
countries, it is interesting to be able to- obtain a volume 
in which are described the lives, the difficulties to be 
surmounted, and the success attained by those who have 
been in these critical positions. The two Bonds— 
William Cranch and George Phillips, father and son— 
may be regarded as the first important contributors 
towards the early history of astronomy in America ; and 
as they were the first two directors of the now well-famed 
Harvard College Observatory, the earliest founded of any 
college observatory in the United States, an account ef 


e their lives and work is very welcome. | 


“The present volume purposes to afford such inform- 
ation, and Prof. E. S. Holden, and those who, Have 
„helped him, deserve great credit for this valuable con- 
tribution to the history of agtronomers. Prof. Holden, 
as he tells us, became acquainted with-the Bonds in his 
a youth, and in the preface he spedks of the unfailing 
* kindness which he and his young friends received at 
their hands when at the observatory. “It has been my 
- fortune,” he says, “as an observer, to eepeat some*parts 
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ej his » (George Boné’s) werk, and to obtain in this way 
ane even more accurate judgment of his Peen 
thoroughness.” _ 

William Cfanch Bond’s father was a true E 
and it is said that the family never ceased to regret their 
immigration to America. “A |pyal®love of England 
was characteristic of the family for many years. In 
household customs, manners and traditions they were 
thoroughly English down to very recent days.” 

William gt agi early age turned his attention to’ astro- 
nomy, and when only fifteen years qi@ (1804) con- 
séructed an excellent chronometer, and also ‘a qyadrant 
which proved a very serviceable instrument. His taste 
for mechanical contrivances was considerable, and, as is 
now well known, he became very distinguished in this 
direction. Much interesting information is brought 
together in this volume, which shows that William 
Bond’s career was by no means a smooth one, although 
it was rewarded with great success. The chronograph, 
now an important adjunct to meridional work, we owe 
to his mechanical ingenuity, and it is interesting to note 
that he was the first American to be elected a_ Foreign 
Associate of the Royal Astronomical Society. 

William’s son, George Phillips, was perhaps even more 
remarkable than his father in the amount of work which 
he acconfplished. His Magnum opus on the great 
comet of Donati is perhaps the best known of his con- 
tributions, but there are others which were of nearly 
equal importance. It may be-mentioned here that he 
was awarded the gold medal of the Royal Astronomical 
Society for the splendid memoir just referred to, but the 
official notification of the award reached America some 
days after his death. The nebula of Orion was minutely 
examined by him in the winters of 1857-8-9, in order to 
check the drawing made by his father, and investigate 
the truth of the remarks of Otto Struve, who criticised 
the positions of the stars in the engraving. This memoir 
is also of considerable importance, and illustrates the 
thoroughness which he displayed in his observational 
work. George Bond’s forecast of the future of photo- 
graphy in its application to celestial physics has shown 
that he thoroughly understood the whole question, and, 
as Prof. Holden remarks, “he is the father of celestial 
photography.” 

The volume before us contains several interesting ex- 
tracts from the diaries of George Bond, which include 
many important facts about his life. Thè extracts from 
his notes, made during two visits to Europe in 1851 and 
1863, will be found very pleasant reading, as Bond visited 
most of the important observatories on this side of the 
Atlantic. His interviews with and descriptions of the 
astronomers of that day abound with  intefesting 


matter. In an account of his visit to Paris, he says a 


abogt Leverrier : è 


“In the frankness of his manners, in th® absence of all 
assumed dignity, anf in other points of resemblance, he 
is not unlike Mr. Adams. His straightforward way of 
expressing himself, and absence of all ostentation, render 
him what I should call accessible.” 


These diaries are followed by a colfection of George 
Bond’s correspondence, while the last chapter is devoted 
to an account of the scientific work, accomplished by 
both the father "and son, A useful appendix is added 


oe 
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containing a list of the sclnti§c writings of the tyo | subject of hygiefie of sleep is evidently that to which the | 
Bends, c&8mpjled by Mrs. Richard F. Bond. * <*  |*special work of the author has been devoted. She lays ° 


We cannot bring this notice to a conclusion without 
referring to the admirabl@ way in which ‘the lives and 
work of these two men have been set forth, and to the 
excellent reprodu€tions of those celestial objects which 
will a#ways be connected with their name, namely, 
Donati’s Comet and the Nebula of Orion. 

' WILLIAM J. S. LOCKYER. 


e OUR BOOK SHELF. . 


Hints to Teachers and Students on the Choice of Geo- 
graphical Books for Reference and Reading; with 
Classified Lists. By Hugh Robert Mill, D.Sc., F.R.S.E. 
Pp. 142. (London: Longmans, Green, and Co., 1897.) 


A BIBLIOGRAPHY 1s always a difficult work to compile 
satisfactorily, and it becomes an.even more delicate 
undertaking when an eclectic method is followed. The 
“ Bibliotheca Geographica,” which Herr Otto Baschin 
edits for the Berlin Gesellschaft fiir Erdkunde, is an 
example of the comprehensive type of bibliography, and 
Dr. Mills little book admirably represents the type 
which aims at being serviceable rather than complete, 
Of the direct value of the book to teachers of geography, 
and indirectly to the science of geography, there can be 
no question : what surprises us is that Dr. Mill should 
have had the temerity to prepare it. Few people care 
to publish lists of what they consider to be the best 
books on any particular subject; and those who do 
commit themselves are often afterwards visited with mild 
regret. The author of this book, however, occupies an 
exceptional position for knowing what geographical works 
are in existence, and his lists of books show that he 
has made his selections carefully and with a mind free 
from prejudice. The volumes are classified under seven- 
teen different headings, and dealt with in as many 
sections. A chapter on the principles of geography 
forms a suitable introduction to the more practical part of 
the work. 

But alist of books, even when annotated, is not a suffi- 
cient guide to a teacher, and'it needs to be supplemented 
by a few remarks upon the general utility and educa- 
tional value of the works mentioned. We are glad, 
therefore, that Dr. Mill precedes each list with a brief 
description of the particular branch of geography, or 
the continent, to which the books refer, and with hints 
on the use of the boéks. 
it is easy to learn what volumes are best to read, and 
where to turn f@ trustworthy information upon any 
geographical subject met with in ordinary life. The 
student may réfer to the book with confidence, and the 
teacher of geography will benefit by taking it as his 
guide. 

We notice that the volume was prepared at the re- 
‘quest of the Geographical Association. The Association 
could find no better way to further its objects than by 
encotfraging the publication of works of this character. 


Sleep : its Physiology, Pathology, Hygiene and Psychology. 
By Marie de Manacéine. Pp. vii + 341. (Lor@lon: 
Walter Scott, Ltd., 1897.) 


e 
THIS book is divided into four chapters dealing withthe 
subdivisions of the tle. A good account is given of the 
phenomena and theorie of sleep. The chfef abnor- 
malities are well described, and the author includes an 
account of certain allied contlitions, such as dotible con- 
sciousness and Latah. The references to general 
pathology in this séction are apt to be somewhat anti- 
quated, as wher the mental enfeeblement of goitre is 
ascribed to withdrawal of blood*from the bray, The 
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From the notes and the lists- 


great stress on the proper managemeht of sleep, and hase. 
somewhat novel views on the evils of prolonged sleep, 
and of fixed hours for sleep, and on the pa mines of 
rocking babies in order to make ‘them sleep. She de:. 
scribes very fully a condétion which she terms the hypnat % 
gogic or half-atvakened state, a condition characterised 
by increased suggestibility which is regarded as having an $ 
unfavourable influence on the mind if allowed to become 
well developed. ' -. 
The chapter on psychology is devoted chiefly to dreams, “» 
of which a good systematic account: is, given, witheut 
anything especially ne®., The author seems to regard 
dreaming as an indication of high mental development ; 
“dreams increase with the variety and activity of mental 
life,” because intellectual workers dream more than 
servant girls. May this not be due to the fact that 
servant girls are usually the sounder sleepers ? . 


e . 
Lessons from Life, Animal and Human. With ah Intro- 
-duction by Rev. Hugh Macmillan? LL.D. Pp. xvi 
+ 529. (London: Elliot Stock, 1897). 


THIS book is intended for preachers and Sunday-school 
teachers, and the lessons which it drawseare not infer-* 
ences but moral analogies. Thus an account of the 
bower bird establishes the maxim that “the relief times 
of life secure bodily and Mental energy, and good spirits.” 
The advertisements at the end *of the book inform ‘us 
that there are several volumes on the same plan, and 
that they, have a good sale. The one before us is a 
compilation from many authors, with Darwin at one end 
of the scale and a crowd of obscure or #nonymous 
writers at*the other. The author is not particular in 
his choice of materials. He draws lessons from the 
most unlikely stories, and his familiarity with the litera- 
ture of natural history can be estimated by the fact that 
he attributes to George Shaw the delightful account by 
Gilbert White of the behaviour of Timothy, his tortoise, 
in a shower of rain. The illustration or epigrame from 
nature, which is so attractive in Shakespeare and other 
great writers, is here reduced to a “sad, mechanic exer- 
cise.” When the allusions and emblems are arranged in 
cyclopzedias, so that the preacler has only to look up a 
virtue or a vice in the index to find a more or less ap- 
propriate analogy, it is plain that the didactic anecdote 
is now “hackneyed and worn to the last flimsy thread.” 
T. C. M. 


All about Animals, for Old and Young. Oblong 4to. 
(London: George Newnes, Ltd., 1897.) 


ALTHOUGH the title is somewhat pretentious, this col- 
lection of large size photogravures is an enormous ad- 
vance on the old-fashioned animal picture-books ; and 
the volume forms an attractive.Christmas gift for young 
people interested in natural history. All the plates are 
good, and some are excellent, although a few suffer from 
over-enlargement. A naturalist will, however, notice 
that one plate of deer is wrongly named; and a few 
emendations might here and there be suggested in the 
explanatory letter-press. This is for the most part well 
and brightly written, and serves to enhance the interest of , 
the figures. In the first half of the book the greater 
number of the illustrations are from photos by Mr. 
Gambier Bolton, but in the second half other artists’ 
hames appear. And many of these latter are merely. 
repetitions of the animals figured in the first half. This 

is decidedly a pity, as many other species might have 
been introduced. dn a future editioh thege replicas 
might be replaced by others; and a rearrangement of ° 
the whole series in some sort of order would also be 
advisable. Even as it stands the book ought to, and 
doulftless will, command a large sale. RL > 
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*, LETTERS TO THE EDITOR ° | in gonsequence of the doubts pressed and entertained as *to, 


« BThe Editor does not Rold himself responsible for opinions ex- 
pressed by his correspondents, Neither can he undertake 
tol return, or to correspond with the writers of, rejected 

_ manuscripl@ intended for this or any other part of NATURE. 
© è No nolice îs taken of anonymous communrcations. | 


gp Transpiration into a Space Saturated With Water. 


For some time past! I have been endeavouring to decide 
apether the energy used in raising the water of the transpiration 


„p current is derived solely and directly from the inflow of? hgat at 


the evaporating surfaces of the leaf-cells, or whether stored 
enefgy (z.¢. vitalforce) is in any wdy responsible for work done. 

It has been observed that plats” transpire , into a space 
saturated with moisture. But Iam not aware that it has been 
. pointed out that this transpiration will continue even when no 
light falls on the leaves. Without this precaution we cannot 
Asume that the space is really saturated at the surface of the 
leaves ; for they will convest some of the light into heat, and so 


. lower the state of satu®tion at their surfaces. 


In my experiments sall leafy branches were cut and set in a 
watery solution of eosin under a glass receiver. Beside the 
vessel containing the eosin, angl under the receiver, a beaker 
filled with boiling water was placed. The receiver became imme- 
diately filled with water vapour, and, as the space was continually 
falling in tempeyature, owing to the. cooling of the beaker, it 
remained always ina state of saturation. These arrangements 
were made in a feeble light, and then the receiver branch and 
all were set in total darkness, It is $p be ‘mentioned that a wet 
boayd cut off the direct radiation of the beaker from the branch. 
Affer an hour it was found that the eosin had:risen into the 
leaves of the branch. In order to ensure'that this rising was not 
due to reduced air pressure, previously obtaining in the water 
conduits of the branch, experiments, were made in which any 
reduced preSsure was equalised by setting thé branch for one 
hour standing in water under the receiver, before setting it in 
eosin, The same result was obtained in these cases. 

The raising of the eosin in this ye ara seems probably 
due to a pumping action in the célls of the leaf, depending upon 
.vital processes taking place there. This surmise is confirmed 
bythe fact that the elevation of the eosin does not take place in 
a ‘saturated atmosphere if the léaves have been killed. This 
may be*proved either by leaves killed by immersion in water at 
about 90° C., or by exposure to chloroform vapour. 

If the pumping action be a “vital” process we would expect 
it to be dependent upon a supply of oxygen, like growth and 
grotropic curvatures, &c. We, in fact, find this to.be the case. 
Thus a branch wholly surrounded by water will draw up eosin 
from a vessel below, if exposed to light. The raising of the 
eosin will be but little if the light be cut off from the submerged 
branch. The action of light supplies the leaves with oxygen set 
free by assimilation ; in the dark, however, the leaves can only 
obtain tle small amount of oxygen dissolved in the water, and 
perhaps a little, too, derived’ by intramolecular respiration. 
With this limited supply the elevation of the eosin is incon- 
spicuous. š : 7 

The oxidising processes taking place in the leaf-cells must 
bring about some minute rise in temperature. This will, of 
course, favour evaporation. But I think this effect would be far 
too small to account for the whole phenomenon of transpiration 
into saturated spaces, as I have here described it, 

That a very considerable amount of the pumping action is 
Jocated in the leaves, may be shown by employing large leaves 
set upright in the eosin. It will be found that in a dark 
saturated space the veins of such large leaves severed from the 
stem will quickly become injected with the colouring fluid. 

Henry H. Dixon. 

Trinity College, Dublin, December t4. / 
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The Zeeman Effect Photographed. 


In the number of NATURE issped on September 2, 1897, a 
short account is given (p. 420) of the recent work which has 
been done in the study of “‘ the radiation of light in the magnetic 
afield,” and isis there remarked that it woald be very desirable if 
the effects described by Prof. Zeeman were reproduced by pho- 
tography. This, indeed, appeared to be all the more necessary 


1Cf, Report of a Discussion on the Ascent of Water in Trees, Agn. of 
e 


"Bot,, December 1896. . 
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‘autumn, and.one of the first*o reappear in spring. 


whether the effect was a simple broadening of the specgral lines, 
or the production of doublets and triplets, or a combination ‘of 
both effects. I accordingly availed myself of the opportinity 


afforded me, through the courtes of the Royal University, Of 


using for this purpose the splendid Rowland’s concave grating , e 


mounted in the Physical Laboratory at @Earlsfort Terrace, 
Dublin. . 

After the usual amount of preliminary difficulties and ffilures, 
I have finally succeeded in actually photographing all the ap- 
pearances described by Prof. Zeeman, and I herewith enclose 
three small negatives which show the general character of 
the phenomend, aif verify Zeeman’s observations. 

I do not now propose to enter*into any parficulars as to 
measurements, &c., so I shall merely describe the photoggaphs. 

The line represented is the violet line of cadmium which lies 
nearest to the blie, its wave-length being 4678. Plate A is 
taken with the slit viewing the spark across the lines of force of 
the magnetic field. The electro-magnet being excited, we have 
the triplet marked 1. The current was then turned off, and 2 
was taken, which shows the line in its-normal condition. A 
nicol was then inserted between the lens and the slit, and 3, 4, - 
5 were taken. Of these 4 shows the line when the magnet is 
not excited, while 3 and 5 were taken with the magnet excited. 
The position of the nicol in 5 was at right angles to that in 3, 
and as in 5 the side lines of the triplet have disappeared, it is 
proved that they are plane polarised. A faint middle line is 
shown in 3, but in my other photographs this line of the triplet 
is very weak, showing that it is mainly plane polarised in a 
plane at right angles to that of the side lines of the triplet. This 
is shown more distinctly in plate B, where 6 and 8 were taken 
with the excited field and the nicol interposed, the position, of 
the nicol in°8 being at right angles to that in 6. The line 
marked 7 was taken with the magnet unexcited. fi 

The third plate, c, was taken with the slit viewing the spark 
along the lines of force in the usual way through an axial 
aperture in one of the pole-pieces. In this plate the liné marked 
9 was taken with the magnet unexcited, whereas 10-was taken 
with the field excited. The latter is a distinct doublet, and a - 
photograph which I took to-day with a quarter waye-plate and 
a nicol interposed, shows that the lines of the doublet are 
circularly polarised in opposite senses. 

I wish to thank Dr. W. E. Adeney, the curator of the 
University laboratories, by whom the grating was mounted, for 
all the trouble he took to facilitate my work, and also Prof. 
Barrett, of the Royal College of Science, who kindly lent me 
his electro-magnet. THOMAS PRESTON. 


P.S,.—You will observe that all the effects described above 
are clearly visible on the plates (which I have forwarded) by aid 
of any ordinary magnifying glass. They lend themselves 
admirably to lantern projection, and when thrown on a screen 
the effects may be shown to a large audience. It is to be clearly 
understood, however, that the description ‘above applies to this 
particular line (it is also true for other particular lines) ; but it® 
is not implied that the same effect pfecisely is producede in 
every other line, either of the same or of ‘different substances. 

: I am making further observations on this latter point, and 
hope to publish my results shortly. T. PRESTON. 
. 


November 19. ° 


[The negatives referred to by Mr. Preston show clearly the : 
effects described, but they do not lend themselves to satisfactory 


reproduction, even when enlarged.—Ep. NAtTuRE.] 
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The Small Tortoiseshell Butterfly in December. 


I SEE in more,than one daily paper of this morning’s date a @ 


paragraph: announcing the appearance of a small tortoiseshell 
butte@y in Highgate Police Court yesterday as something un- 
usual. ` . 

T&is butterfly is mêre or less common wherever nettles 
grow freely, and. there is a succession of broods throughout the 
fine season, the last of which hibernates and reappears early 
in spring (in mild winters in the southern counties as early as 
February, ,or perhaps occasionally even in January). It is 
easily disturbed in-its winter qu&rters, so these is really nothing 
surprising about its appearance now. The small tortoiseshell is 
usually one of the latest butterflies to retire from, notice in 


Chiswick, December 21e W. F. Kirst, 
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° NYASALANI® ” | been able to p@Hlish a monograph upon the country, 


t. s 
aan te GIR HARRY JOHNSTON hås had a unique ©ppot- 


~” tunity, and he has made the most of it. Most, areas 
in Afric over which European protectorates have been 
established during the pas? twenty years are vast in size, 


e varied in population, as a rule unhealthy in climate, and 


commercially unpPofitable. In the Congo Free State, 
Rhodegja, British East Africa, Damaraland, German 
East Africa and Erithrea, all the best efforts of the 
administration have been necessarily devoted to a 


struggle against almost-insuperable difficulties. In these , 


cases the leaven of European yeast iè s» small. in 
proportion t8 ghe vast bulk of African meal, that oné 
part of the mass has begun to putrefy before the rest has 
lightened. : os, 
It fell, however, to Sir H. H. Johnston’s lot to ad- 
minister a district of exceptional promise, in’ which a 


* group of Scotch planters and missionaries had been 


settled for many years. He found a number of men 
willing to help, and already possessing a considerable 
knowledge of the country and people. The protectorate 
is comparatively small and compact ; and yet it includes 





aevaried series gf soils and climates. Most of the district 
is—for tropical Africa—fairly healthy. The natives are 
all Bantu. The Administrator was well backed financially, 
and had the implicit confidence of the Foreign Office 
officials. Hence’ he had an opportunity for developing 
the country on experimental lines that might make it a 
model for the larger and more chaotic European pro- 
tectorates. How far Sir H. H. Johnston has succeeded 
in this task is shown in the magnificent work which he has 


* published at the end of his term of office in Nyasajand. 


That is, howeyer, a political question, which need not 
therefore be considered here, and eve may at once pss 
to the consideration of the section of. the work of 
scientific interest. Ior Sir Harry Johnston is fortunately 
a man of culture and, scientific tastes, Which his 
position gave him opportunity to satisfy. Hence: at 
the end of his*term of office in NyAsaland he has 


‘1 * British, Central Afriéa. An Attempt to give some Account of a 
Portion of the Territorjes under British I®fluence North of the Zambesi," 
By Herry H. Johnston, K.C.B., F.Z.S., &. 8vo. Pp. xix + 544, with 
6 maps and 220 illustrations. (London: Methuen and Co., 18970) 
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describing its’ history, its climate, its people, fauna and. -* 
flora, The Germans have made great progress with an, , 
elaborate monograph upon German East Africa ; but 
that fs the work of a large staff of officers, whereas Sir 
‘Harry Johnston’s is a one-man book, ‘based on “the 
studies carried out by a pusy official during the intérvals © 


| ‘of administrative worries. 





Fis. 1.—Captain Sclater's road to Katunga in process of making. 


The title of the work, “ British Central Africa,” is some- `~ 
what confusing, as the author uses the name in two. dif- 
ferent senses : on the title-page and maps it includes alẹ» | 


the Béitish territories bétween the Zambesi on the south, « 


and German East Africa and the Congo Free: State ọn 
thé north. It was in thés sense that the term was origin- 
ally proposed, at a time when it- was hoped that’ the 
Blantyre Highlands would have been the administrative 
‘centre for a vast British territory, which would have con-. 
‘nected British East Africa with the British dominion».- 
south of the Zambesi. Sometimes in the book the name | 
British Central Africa is used in its riginal sense, and 
sometimes only as a synonym of NyaSaland Protectorate ; 
excluding the western five-sixths of the country, which 
in 1894 were transferred to 
. the administration of the 
British South ‘Africa Com- 
pany. Thus on pp.’152-154°° 
there is a summary of * the 
present method of adminis- 
tration of British Central 
Africa,” in which only tie 
Nyasaland Protectorate | 1s 
considered. Any one who ` 
failed to recognise the double 
sense in which t&e author 
“uses his title, might infer that 
no progress has been made 
in the administration of the 
vast territory to the west of 
Nyasaland. It would, per- +. 
‘haps, have been as well-to 
have entitled the book the 


for the monographic treat- 
ment, which is its main merit, 
is entirely ‘limited: to that- 
area. The great western 
' territories are often referred 
to ;' but so scanty is the treat- 
ment they receive, that the 
name of that hardworking 
administrator Major Forbes 
is not even mentioned. 
The book opens with a 
` series of graphic descriptions 
of the various types of country included in British 
Gentral Africa, using the term in its wider sense. The 
author vividly depicts the beauties of the jungle-bordered 
rivers, of the scrub-covered foot hills, of the cypress 
forests near the mountain summits, of the meadowland 
on the high plateau, of the rough, craggy, granite kopjes, 
and of the squall-tossed lake. ‘Included among the 
word pictures of these beautiful scenes is a graphic 
Sketch of the death-bed of a mining prospector, which 
would not be out of place in a religious tract. . 
The second chapter gives a short account of the 
physical geography of the country, accompanied by 
three admirable maps and a. series of excellent illustra- 
tions. The ‘political history follows, There is a brief: 
summary from prehistoric times up to 1889. One 
interesting suggestion here advanced is¢hat the ancestors, 
of the existing Bantt: inhabitants of SoutherneAfrica first 
invaded the region south of Lake Chad about 2000 years ° 
ago—a conclusion based on the wide distribution of the 
native name for fowl. After 1889 the history naturally 
becomes more “detailed, for then began. Sir H. .H.",. 
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“Nyasaland Protectorate,”” 7 


è hara pith helmet. 
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. Johnstons connection with the settlement. Chapters 
, follow on the slavę trade and on the European settlers } 
future additions to the ranks of the latter are advised in 
an appendix that civilisation has reached a stage jn the 
‘Shire Highlands which makes a dress suit more useful 
A special chapter is devoted to the 
missionaries, to whom the country owes much ; the debt 


s is fully acknowledged, but the missionaries are re- 


proached for the cant and the inacclrate reports written 


, “ato “gammon ” the British public. 
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The last four chapters of the book deal® with the 
atural -history. The botanical section includes a 
valuable list of Nyasaland p!&nts compiled by Mr. Je H. 


Burkill. -The first collections were made by Sir John’ 


Kirk in 1861 and 1862; and judging from the frequent 
tepetition of the names of collectors in the catalogue, the 
three principal subsequent contributors have been Prof. 
G. F. Scott-Elliot and Messrs. J. Buchanan and A. 
Whyte. The general chapter on the flora calls attention 
to the..most conspicuous and interesting plants; the 
remark of most general interest in this section is the 
author’s repeated protest against Dr. Russel Wallace’s 
well-known view that the tropics have less gorgeous 
displays of bloom than temperate regions, an impression, 


* Sir Harry Jehnston remarks, “formed from an exclusive 


acquaintance with the-dense forests of Tropical America 
and Malaya.” . 
The zoological chapter cons#sts of lists of the animals, 


emost of which have been determined by the staff 
. Of the, zoological department of the Natural History. 


Museum, with general notes hy Sir Harry Johnston. 
The lists of insects are relatively the shortest, but the 
author @onfesses to “a sweeping hatred of the insect 
race.” “It is surprising, to my thinking,”,he remarks, 
“that our asylums are not mainly filled with entomo- 
logists driven to dementia by the study of this horrible 
class.” He says he cannot call to mind “one insect 
that is of any benefit to man . . . with the doubtful ex- 
» ception of the bees and the Cochineal Aphis,” ignoring, 


thenefore, the scavenging function ‘of the flies, the. 


- chemical and medicinal products of the galls, the silk- 
worm, and other such invaluable servants of man. The 
author appears most interested in the mammals, among 
his notes on which some original suggestions are made. 
With the author’s usual courage, he runs a tilt against 

- zoological nomenclature ; he objects to Burchell’s zebra 
being regarded as the type of the species “merely 
because it was the first one to be discovered”; and 
then renames the species Eguus tigrinus. The varieties 
burchelli, chapmani, and granti he regards as ‘only 
varieties of Æguus tigrinus; while the name Eguus 
crawshayi, that of the Nyasaland zebra, is ignored al- 
together. Sir Harry Johnston’s views on phylogeny are 
as much his own as his methods of nomenclature. He 
publishes (p. 310) a diagram showing “the origin and 
relationships of modera groups of Horned Ruminants,” 
According to this novel diagram the giraffe, which is 
usually regarded as a descendant of Stvathertun, is 
represented as one. of the offspring of the Chevrotains. 


The prongbuck, definitely included by the author among. 


the antlered ruminants, is shown as a branch of the 
giraffe stem. All the antelopes, sheep, and goats and 
the musk-ox are derived fromethe Capricorns, a group 
“which is'again a direct Yescendant from the Tragulide 
‘or Chevrotains. 
that our views on the relations of African mammals may 
be at any time “upset by unlooked-for discoveries,” 
and too late in the day illustrates this view by referring 
to Nesopithecus (sic), a discovery which he describes as 
of “theemost extraordinary impertance and interest,” 
apparently unacquainted with the recent literature of the 
subject. 

The last section of the monograph describes the 
people, and here the author speaks a8 an expert &s well 
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as an enthusiast. Thgseéfion includes a most valable 


sewes of vocabularies, and detailed descriptigns of thee 


people and their habits. Some of thd descriptions, 
indeed, are probably too detailed ; much is gecorded, 
though half veiled in dog Latin, which might have 


been more appropriately relegated to the pages of a ° 


strictly anthropological journal, inst@ad of being pub- 
lished in a work the rest of which is suitable for, general 
circulation. . 
The authors eulogy of his colleagues, notably: the 
present Commissioner Mr. Alfred Sharpe, and his tribute 
to the chitalf%ous courtesy with which the Portugese 
always behaved in their relati8ns with hien? are instances 
ef the author’s tact and fairness, and they illustrate the 
spirit in which the work is written. The book is in 
every way worthy of Sir Harry Johnston’s industry and 
scientific attainments, and will remain the -most en- 
during memorial of his seven years’ work in the develop- 
ment of the most promising of our tropical African 
possessions. Moreover, the illustrations, two of which 


~ 





` Fic, 2.—A Male Reedbuck's Head. > e 


-are here reproduced by the couttesy of the publishers, 


are probably’the best ever issued jn an English book 
on Africa. e . 





CHRISTMAS MUMMERS. 


ROBABLY not a few readers of NATURE have, 
while staying over Christmas at a country houge, 
been asked into the hall during the evening of Christmas 
Eve to witness a strange and fantastic rural perférmance 
called the mummers’ play, and probably, too, they have® 
promptly dismisged the whole thing as an idle and un-e 
meaning piece of country folly. They would have 


ted, perhaps, the, rude dialogue, the tharacters of St. e 


eorge, the’ Prince of Paradine, and the King of Egypt ; 
and they would have concluded that the performance 
was a faint echo of some miracle play of the Middle 
Ages, when, the Church adopted this means of teaching 
the peéple. o ° s 

Alike in the dismissal and in the uncareful noting of 
the characters, these observers of the country folk would 
have been wrong. ‘Phe Christmassmumming play is 
worthgattention, an@ more than mere casual atténtion. 


o 
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e Lfe other things which Ate gone by the pgasanéry 
periodically, it is done by tradition, and traditional 
doiggs have'a habit of getting weather-worn, so to'speak. 
.Spme @ortions of them will remain faisly prominent, 
éther portions will be more obscured ; and so the proper 
‘sense of proportion among the different parts of the 
once perfect whole has disappeared. This is what has 
happened with the mumming play. St. George and his 
Eastern companions have remained in undue prominence 
with reference to other characters, and hence it has come 
about that the really archaic character of these plays 
has been lost sight of. enS 
I need nétedescribe the performance. Versions have 


beengrinted in the Transactions of the Folk-lore Society,’ 


and they have been examined scientifically by Mr. Fair- 
man Ordish ; but I will try briefly to explain the origin 
of these mimic representations of forgotten things. 

The first thing to observe about the play is that the 
dialogue is in a state of decay. To restore it to any- 
thing like its earlier form would require the careful 
collation of all the versions with a view of ascertaining 
the portions that are practically common to all, the 
portions that are common to only a few variants, and 
the portions that are unique. This operation needs ex- 
tension, too, beyond the mere mummers’ play, for there 
are the Pace Egg play, the sword dance, and the Plough 
Monday play, which have most of the characteristic 
features of the mummers’ play, and cannot but be pro- 
ducts of the same original. After the dialogue is duly 
examined,'there is the action of the play o consider. 
It is remarkable that all the actors in the different parts 
of the country from North England to Cornwall, how- 
ever widely they differ in their dialogue and in the names 
of their characters, differ: very little, if at all, in their 
action. The chief features of this action are found to 
be (1) the drawing of a circle with a broom for the 
place in which the play is to be performed ; (2) the 
fight, in which the swords are very carefully locked 
together round the neck; (3) the death and revivifica- 
tion of the champions ; (4) the costume of the characters, 
partly made of paper to imitate armour, as some writers 
have thought, but leaves of trees, as I think I shall 
be able to prove, and partly in imitation of animal 
characters. i > 

Now in this traditional form of acting and of dressing 
there is more of archaic survival than in the dialogue 
part of the play. The circle which is formed for the 
players to act in is meaningless, unless it be interpreted 
as a magic ring drawn or constructed by the broom— 
*that is the magic weapon of the witch, about which Prof. 
Karl Pearson has recently written so ably. The in- 
variable position of the sword leads us to its parallel in 
the sword dance of the north of England, and hence to 
innumerable links with Scandinavian ritual. .The death 
and revivificatton of the warriors is the reproduction of 
that eternal contest between winter and spring, which is 
to be found throughout the agricultural ceremonials of 
the European people, and which Mr. Frazer has ex- 

‘eamined so thoroughly. The costume of the players, 
some examples of which, thanks to Mr. Fairman Ordish, 
are #0 be found in the Anthropological Museum at 
Cambridge, connects the characters with the ritual 
belonging to the tree and animal quits of an almost 
dateless past. And in the whole thing we have, I foubt 
not, one of those “manifold though never developed 
germs of dramatic representation” of which Grfam 
gives some interesting examples, and which he explains 
“can be traced up fb the most antique festivitees.” 

Let me shortly state tke arguments in support of this 
view. The contest, the death, and the revivific&tion, are 
the central factors which need explanation, and this can 
best be done by esamining their accompaniments, the 
setting, so to spgak, in which they are embedded. . We 
first*of all dismiss the period of Ghristmas as being the 
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special period of these mumming plays. Ithas grown to, 
be so now; but that this is a late growth is shown by the 
fact that the same play,is to be found, performed unde? ° 
another name, the Pace Egg, at Easter, and that signifi- 
cant parts of the same play are to be found performed as 
the Plough Monday play of early spring time.* Thise 
agrees with the rule of ‘most of the surviving traditional 
festivals attached to particular periods or dates of they 


Christian calendar. They are. at some places attached ° 


to one festival, in other places attached to another, ang. 


it seeqng certain that these ancient ceremonies were trans- .’ 


ferred to the Christian season most favourable locally to 
their continuance, bit pot*necessarily the same period of 
the year as they were originally performed. Without 
then fixing upon any of the Christian festivals as the 
archaic season for the play taking place, we may leave 
the question of date open, to be settled by other cén- 
siderations. The next important point is the costume. 
Examining this carefully from the vesy modern examfples 
which are preserved, we, may conclude that the use of 
paper is but the adaptation ofthe cheapest material to be 
got for the purpose required. Now the paper dress is 
formed by stitching together a series of small pieces in a 
sort of scaly fashion, and the only two suggestions to 
account for this are first scale armour, secondly leaves.® 
Against the idea of scale armour being present in the 
minds of the rustic performers there is much to be said, 
and particularly that scale armour is*not in accordance ' 
with the other conditions of the play. In favoureef 
leaves being intended there are many examples, notaVly 
the Jack-in-the-Green pf May Day, of such dresses being 
used in these popular dramas ; and, further, there is the 
fact that some of the mummers, or maskers ae the name 
implies, formerly disguised themselves as animals—goats, 
oxen, deer, foxes, and horses being represented at dif- 
ferent places where details of the mumming play have 
been recorded. It seems, then, that we have as data for 


ascertaining the principal features of the mumming play A 


(1) the undoubted fact of animals being represented ; (2 
the deduction that trees were also represented » (3) a 


contest, which resulted in ‘the death of one of the-*” 


opponents ; (4) the restoration of the dead to life. Now 
mimic representations of an archaic ceremony in which 
actors take the parts, both‘of asimals and trees, are found 
all over Europe, and they take place at spring time, just 
when leaves have once more appeared after the desola- 
tion of winter. This association of facts in the spring- 
time festivals can be equated with the association of facts 
in the mumming plays with sufficient precision to make 
it safe to conclude that the equation is'due to a Gescent 
from a common original. i 

What is that original? In the personages who are 


thus slain in mimicry, to adopt Mr. Frazer’s language, it ’ 
y; GOp guag 


is impossible not to recognise representatives of the tree 
pee or spirit of vegetation, as he is supposed to mani- 
est himself in spring. The object of slaying the spirit 
of vegetation at any time, and above all in spring, when 
his services are most wanted, is that the divine life, in- 
carnate in a material and mortal body, should be con- 
veyed from the old representative of the god to a new 
incarnation. The killing of the god is only a necessary 
step to his revival or resurrection in a better form. 
Students of Mr. Frazer’s work will not need to be re- 
minded of the details of thiseargument, but I point oùt 
that they explain adequately not only the leafy and 
animal dresses of the English mummers, but the death 
and revivification of the principal actors; and they find- 
their most archaically developed form in the Norse 
mythic fight between Thok and Balder, in other words 
between winter and.spring. oe 

What then, it may be asked, is to become of St. George ° 
and his Eastern companions, if all, except these, have so 
great an antiquity? The answer is that they are the 
lates engraftings, and the answer, is- fortunately one“ 
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which can rather confidently be ven. olk-dsgama, 
*. like other branches of folk- lore, needs studying carefully 
and minutely tœ see what its chief essentials are. It is 
clear that the Church could not repress the dramatic 
representations of the people. So they utilised them. 
They tumed characters belonging to the primitive 
es religion into characters bearing the names of, and 
having just the slighest resemblance to, Christian 
+ characters. St. George was a knjght who fought and 
slew enemies. He was fitted to do the fighting therefore 
_« in these old plays. But he did little else. He had to 
: conform to traditional ways, if he introduced non- 
‘,traditional speeches. He bad to see his slain enemies 
*vestored to*life, and he had to dress in ithe traditional 
manner and meet the trdditional animal characters. 
Except, indeed, for the names of the characters there 
„ÍS nothing jin these mumming plays really belonging to 
° Christian knighthood and feudal nobility, No one would 
dream of attributigg to them any of the dignity of 
romantic chivalsy ; they remain as they were originally, 
traditional repreßentations of popular festivals. There 
is only the rudest action and the most archaic ideas ; 
and it is not difficult, therefore, to get rid of the thin 
veneer of ecclesiastical influence in order to search for 

the more archaic relics underneath. 

° LAURENCE GOMME. 
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Re NO T? ES. 
¢ AT a meeting on December 15, Sir W. H. Flower, K.C. B., 
F.R.S., was elected an Associates of the wae Academy of 
Sciences of Belgium. : 


Pror. G. CAREY Fosrer, F.R.S., will resign the Quain 
Professorship of Physics, University College, London, at the 
~. close of the present session. 





Dr. Avcustus D. WALLER, F.R.S., Fullerian Professor ‘of 
Physiology and Comparative Anatomy at the Royal Institution, 
has resigned his chair. 


<—<_ 


È Ir is with deep regret that we announce the death of Prof. T. 


Jeffery Parker, F.R.S., professor of biology in the University of 
Otago. Though Prof. Parker died on November 7, the news 
hás only just reached this country; and it is given melancholy 
interest by the fact that the ‘‘Text-Book of Zoology,” upon 
which Prof, Parker had for some time been engaged with Prof. 
Haswell, was only completed a few days before his death. 


THe Council of the Chemical Society have recommended 
the following as Foreign Members to be balloted for at the 
next meeting, January 20 :——Prof. Remsen, Baltimore, U.S.A. ; 
Prof. Troost, Paris; Prof. Moissan, Paris; Prof. Raoult, 
Grenoble ; Prof. Ostwald, Leipzig ; Prof. Curtius, Bonn ; Prof. 
E Mensutkin, St. Petersburg ; Prof. Markownikow, St. Peters- 
` burg; Prof. Arrhenius, Seockholm ; Prof. Waage, Christiania ; 

1 Prof, Franchimont, Leyden; Prof. van der Waals, Amsterdam ; 
Prof. Spring, Liége ; Prof. Körner, Milan. 


We regret to learn that Prof. Francesco Brioschi, president 
of the R. Accademia dei Lincei, died at Milan on December 13. 
F e 


THE Atheneum announces that the mineralogist Dr. Albrecht 

, *Schrauf, author of several scientific works—among others of a 

“Lehrbuch der physikalischen Mineralogie,” of a ‘‘Hand- 

buch der Edelsteinkunde,” and of an “‘ Atlas der hierar 

* has just died at Vienna in his sixtieth -year. . Schrauf 

was professor of mineralogy at the University of ae fs, and 
director of the Mineralogical Museum. ` 


THE death is announced, at Cape Colony, of Prof. James 
Holm, late Professor of Physics at the South African College, 


Cape Town. Prof. Holm (says the Eilgtrician) was eorn in 
"s . NO, 1469, VOL. 57] . 
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* Argyllshire in 1868, and pad a brillia®t career 2 Glasgow 
University, passing on@o Edinburgh. Subsequently he spent 
s@veral sessions in private research, under’ the special diréction 
of Lord Kelyin, in the physical laboratory of the Glasgow 
University, and also in the electrical engineering workshops. 
At the completion of his scholarship he yas appointed Demon? 
strator in Physics at the University Coll&e, Nottingham, where 
he remained until appointed to a professorship atethe South 
African College in 1895. ‘ 


Mr. H. F. Donatpson, Engineer-in-Chief of the London 


and India Docks, has been appointed Deputy} Director-General , 


of the Ordnance Factories. 


THE sub-tropical Botanical Laboratory at Eustis, Fforida, has 
been abandoned, and the work transferred to the Division of 
Vegetable Physiology and Pathology of the Department of 
PTY, Washington, : 


Mr. A.'C. HARMSWORTH has presented his Arctic ship 
Windward to Lieutenant Peary, and will have her overhauled® 
and sent to America for his use in his coming Arctic expedition. 
This generous act is the latest incident in that series which has 
shown that England and America are bound by the strongest 
brotherly ties in their mutual interést in Arctic work. 


Prof. OLIVER Lopce will commence his course of: six 
lectures (adapted to a juvenile auditory) upon ‘‘ The Principles 
of the Electric Telegraph,” at the Royal Institution on Tuesday 
next, Detember 28. The subjects of the individual lectures 
are :—The production of an electric current; detection of an 
electric current ; land telegraphy ; ocean telegraphy ; principles 
of wire and cable signalling ; space telegraphy. 


CHRISTMAS lectures for juveniles are increasing in favour. At 
University College, Liverpool, Prof. Herdman, F.R.S., will 
give a.course of three lectures and a museum demonstration, on 
some of the more attractive parts of natural history, during the 
Christmas holidays. The announcement states that the course 
is for boys and girls, for whom the best places will be kept ; 
aduits‘will only be admitted on sufferance, should there be room 
for them. ' 


. THE following are among the papers announced for reading 
at the meetings of the Society of Arts after Christmas, in 
January and February :—‘* The Projection of Luminous Objects 
through Space,” by Mr. Eric H. S. Bruce; ‘‘ Fireproof 
Construction of Domestic Buildings,” by Mr. Thorgas Potter 5 ; 
“ The Cinematograph,” by M. Jules Fuerst. 


THE willof the late Dr. George H. Horn (says Science) gives 
his. valuable entomological collections, together with his en- 
tomological books and instruments and an endowment of 
200 dols. per annum, to the American Enfomological Society. 
From the residuary estate, after the death of his sister, the 
Entomological Society is to receive 5000 dols., the Philadelphia 
Academy of Natural Sciences 1000 dols., and the Amerigan 


‘| Philosophical Society 500 dols. 


AT the recent annual meeting of the Institution® of Civil 
Engineeis it ewas announced that, in respect of papers read? 
dying the Session 1896-97, the Council had made the following 
awards :—The Institution premium, value w4, to Mr. W. M. 
@lordey for his paper entitled “ Dynamos”; the Paris Elec- ° 
trical Exhibition premium, value 52, to Mr. John Gavey for 
his papar on “The Telephone Trufk Line System in Great 
Britain” ; the Fahie premium,*value 54, to Mr. Benest for his 
paper tn “Same Repairs so the South American Company’s 
Cable off Cape Verde in 1893 and 1895.” An extra premium 
of 52. was awarded to'My. A. P. Trotter for his paper on “ The 
Disturbance òf Submarine Cable Workthg by Electrig Tram- 
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vae The Council have gecid® to increase the number ang 


has’ been $ p.m. “The arrangements for opening on Sunday $ 


° valyes of the annual premiums commencing with the Sesgion afternoons will not be altered; visitors being admitted at hours ° 


1897-08 
Council Mave increased to 252e has been awarded to Mr. Mark 


Robinson (member) for his paper entitled ‘‘On the Recent 
Development of the Single-Acting High-Speed Engine for 
Central Station Work.” © ; ee 


Mr. G. E. Brown writes upon a proposed memorial to Henry 
Fox Talbot, in the British Journal of Photography. All photo- 
graphets are aware of the value of Fox Talbo’s rgsearches ; in 
fact, modern phojography would have no existence but for the 
labours e£ the inventor of the calotype process, Yet, as My. 
Brown Points out, no mark of appreciation of his services has 
been made. At Bry-sur-Marne stands a monument to Daguerre ; 
Chalons tan show one to’ Nicephore Népce; but Lacock, in 

* Wiltshire, the home of the Talbots, can display no sign of 
public gratitude. The memorial proposed is the restoration of 
the chancel of Lacock Church, where Fox Talbot’s father and 
many of his ancestors, as far back as the sixteenth century, lie 
buried. It is probable that a more distinctly commemorative 
character may be given to some definite feature in the chancel, 
such as a window, but the. whole chancel will be com- 
memorative. Subscriptions are invited, and may be sent to the 
“Fox Talbot Memorial Fund,” Capital and Counties Bank, 
Chippenham. 


THE report of the Departmental Committee appointed by the 
Home Secretary to inquire into the testing of explosives for use 
in coal mines has just been issued as a Parliamentary paper. It 
is recommended that explosives be tested in a highly explosive 
mixture of coal gas and air only, and the Committee feel con- 
fident that any explosive which shows itself superior in this 
mixture would exhibit the same increase in safety in the presence 
of a-coal dust mixture, Taking into account the general results 
of the experiments, the Committee have drawn up a test, and 
recommend that this should be applied to.all explosives which 
are submitted for inclusion in the permitted list. The full de- 
tails of this test are given in an appendix, 
charge which it is proposed to fire will be the equivalent of 
2ozs. of dynamite and of 60zs. of gunpowder. In order to 
pass the test an explosive must not cause more than two failures 
in forty’shots, a failure being defined as either an ignition of the 
gaseous mixture or an incomplete explosion. 
consideration it has been decided to recommend that the test be 
garried Gut with a stemming of nine inches of dry powdered 
clay g of good quality well,rammed over'the charge. 


“THE Trustees of the British Museum have decided to dis- 
continue the openingof the Exhibition Galleries on week-day 


ewenings from 8 fo 10 p.m. after the close of this year; and, ' 


instead, to keep them open until 6 p.m. all the year round. The 
evening opening commericed in February 1890, on the instal- 
lation of the electric light ; the galleries, however, being opened 
enly in sections, ab the electric plant is not powerful enough to 
light up the whole building. At first the eastern and the western 
portiorfs of the Museum were opened on alternate week-day 
evenings; but the number of visitors so rapidly declined, that 
© the galleries were afterwards further subdivided into three 
sections. The numbers, however, have still continued to 
decline. The experiment of evening opgning, having thus gad 
„a fair and patient trial, will now be abandoned ; and a 
lengthened exhibitioneby day will be substituted, luring the 
months when the Museum has hitherto been closed at ‘4 p-m. or 
5 p.m, according , to the season of the year, Oneand after 
Monday, January 3, the Exhibition Galleries ‘will be kept open 
throughout the year frem Ioa.m. to6 p.m. It is believed that 
the extension of time will be appr&ciated by wvisitors, particu- 
larly during the winter months, when hitherto the cloging hour 
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After most careful - 


The Willans premium, the value of which the į varying between 2 p.m. and 7 p.m. , according to the season ofe » 


the year. 


THE severe gale of November 28 and 29, which caused, such 
serious damage all along she south-east coast-of this country? ° 
had the effect of faising the tide to an abnormal height, the tide 
of the following day Being considerably depressed. Writing in ` 
the Engineer, Mr, W. H. Wheeler says the wind appears to 
have had the greatest effect in increasing the height of the, tide, 
along the part of the coast extgnding from the Humber to the 
eas end of the English Ghannel. The wind $n the previous 
days had been blowing strongfy from the south-west, a condition 
favourable to increasing the height in the Channel; it then flew 
round to the north-west, a quarter which always raises the tide 
in the North Sea. The combined influence of the winds from 
these two opposite quarters would thefeforg tend to concenteate 
the full effect of the tide along the south-egstern coast, and the 
records of the damage done to the cliffs and in flooding, owing 
to the water breaking through gr flowing over the banks, and 
doing other damage, show that this was the case. Fortunately 
the gale occurred five days after the new moon, or the effect š 
would have been even more serious. The amôunts by which 
the water at a few places rose above the proper tide-mark on 
Monday, November 29, areeas follows :—Grimsby, 5 feet 11 
inches ; Hull, 5 feet 3 inches; The Wash (Boston Dock), 5 fegt, 

3 inches; Lynn, 7 feet ; Yarmouth, 8 feet ; Ipswich, 6 feet 6 
inches ; Dover, 6 feet 1 ingh ; Gravesend, 3 feet 4 inches ; Dew 
haven, 2 feet 4 inches ; Portsmouth. r foot 8-inches. . ' 


THE last published Annali of the Italian Central Meteoro- 
logical Office contains particulars of the activity of that depart- 
ment in various directions. One section deals specially with 
agricultural meteorology and the distribution of thunderstorms, 
and publishes a monthly review containing ten-day means for a 
considerable number of stations. A regular discussion of the 
mean weekly and annual frequency of thunderstorms aned hail 
has been undertaken, and the results for some provinces have 
been laid before the Royal Academy. Another'section deals 
specially with earthquakes, and the observations are regularly 
published in a monthly Bulletın. Dr. Agamennone, to whom 
we are indebted for many researches in this subject, has estab- 
lished a geodynamic observatory at Constantinople, with instru- 
ments similar to those in use at Rome. Considerable atten- 
tion is paid to terrestrial magnetism, and the present volume 
contains an account of the absolute measurements of the different 
magnetic elements made in Italy in the years 1888-9, Among 
the purely meteorological discussions, we may mention one on 
the anémometrical records at Vicenza for the fifteen years 
1875-90., The author states that the diurnal velocity curve is 
far from showing the simplicity of a single diurnal wave. 


THE properties of algebraic curves, ‘classified on the basis of 
their gonality, have been studied by Prof. Amadeo, and a paper 
on the subject—the third of a series—is published i in the Rendi- 
conto of the D Naples Academy (iii. 3a, 8-To). ‘After dealing at 
lepgth with the £-gonal curves of the first and second species, 
the author passes on to consider those of species s. The most 
noteworthy feature is the proof that a 4-gonal curve of species -s 


can be referred uniquely to a &-gonal curve of the first or second ° 


species, according. as's is odd.or even, 


THE Botanical Gazette for November pinsa avery interesting ° 
history of the public gardens and plantations in Jamaica, con- 
tributed to the Proceedings of the Botanical Society of America 
by. Mr. W. Fawcett, the Director. The first Bot&nic Garden e 
in Jamaica was formed about 150 years ago by.a private indi- 
vidual, Mr. Hinton East, on his property near the. present 
village of Gordon®Town, niné miles from Kingston. 
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shortly afterwards taken over by the ‘Government, and two’ 


gagdens established, a * European” and a “ Tropical.” But 
it was only within about the last thirty years that a serious 
attempt was made, ander Sir J. B. Grant, to make the Gardens 
of 4 aconomic value to the Colony, during which time much has 
been done to determine what foreign importatjons are most 
sujtable to the climate. There are now six, larger or smaller 
Gardens, viz. the Parade, King' s Hayise, Hope, Hill, Castleton, 
and,Bath Gardens, varying greatly in, their climatal conditions. 
‘Mr. Fawcett estimates that the. native flora of the islan@ in- 
cludeg about 450 ferns, and 2180 spegies of flowering plants. 
. ; oe 


ATTENTION has been previously called in our columns to 
Prof. Felix Plateau’s observations of the way in which flowers 
attraet insects (Bulletin de. l Académie Royale de Belgique), 
from which he inferred that the presence or absence of brightly- 
colouréd corollas possessed little or no influence on their insect 
visitors. -Tyhese researches are concluded in the current number 
of the Bulletin (ii. 34). Repeated experiments on seventeen 
species of plants, all genuinely amemophilous, prove that it is 
sufficient to place on the greenish or brownish inconspicuous 
fiqwets $ somè artificial . nectar, tepresented by honey, iù order to 
attract numerous insects. ` Moreover, it appears (both from the 
author’s personal observations and from previous writings) that 
insect visits, often frequ&nt, have bee observed on ninety-one 
forrgw of entomophilous planés having flowers devoid of con- 
spicubus colour, viz,’ forty-one with green, thirty-eight with 
greenish, and twelve with brown or beownish flowers. The 
author has verified the coloration for seventy-two of these plants, 
and has himsel? observed the-visits of insects to sixty-three, or 
more than two-thirds of them, Prof. Plateau conclifdes: that 
insects are little affected by’ the presence or absence of brilliantly 
coloured floral organs ; what they seek is the pollen or nectar, 

ed d in finding these their sense of vision is merely accessory ; 
while, on the other hand, they are guided with certainty by 

some othes sense, which can only be that of smell. 

om 


AN important series of investigations has. recently been pub- 
lished in the Annales de lInstitut Pasteur, by Dr. Paul 
Remlinger, on the artificial confmunication of typhoid fever by 
the alimentary tract. Hitherto it has been customary to infect 
animals with the typhoid ‘bacillus by introducing this organism 
into the peritoneum, but in consequence of the attention which 
has lately been directed to the danger of typhoid being dis- 
seminated through’ the direct watering of vegetables with sewage, 
Dr. Remlinger experimented on the possibility of infecting 
rabbits and rats with typhoid by feeding them on vegetables 
soaked with typhoid bacilli. These experiments showed that it 
was possible to'induce typhoid fever in rats and rabbits by this 
“means, and Chantemesse has not only confirmed Remlinger’s 
results, but states that he has sticceeded in infecting monkeys 
with typhoid in a similar manner. The following experiment 
gives some idea of the results obtained by Remlinger in this in- 
teresting inquiry. A rabbit commenced to eat typhoid-soaked 
vegetables on August 30; two days later its temperature rose 
and later on it became thin-and apathetic, and on September 7 | 
„the supply of typhoid bacilli was Stopped; on September 15 
symptoms of diarrhoea made theif appearance, and blood taken 
from the animal gave a positive reaction with the sero-typhoid® 
test; a few days’ later the temperature became normal; and the 
anitnal g gradually recovered, but on'Saptember 30 its blood still 
gave a positive reaction with the above test. Experimental 
typhoid induced in thif manner in rats resembled very closely 
ethé symptoms observed in the case of rabbits. It is, however, 
© necessary in order successfully to infect animals with typhoid by 


this means, to make them frequently swallow large quantities of 


the’ bacilli. R 
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The number oi Zsis (Dre@ien) for the first half of .1897 con- Bon 


tains a®paper, by Dr. P. Menzel, on the ‘ Tertiary Flora of thé 
‘ Jesuitengraben’ at Kundratitz,” a very rich layer, fromgwhich, 
a number of new species are described. A plate accompanies thes 
paper. 

THE Report of the Director of the Botanical Survey of India. 
for 1896-97 includes reports from all the Directors of Depart: 
ments except that of Southern India. The results will shortly 
be dealt with of the botanical exploration, by Lieut. Pottinger,.. 
of a portion of the alley: of the Irrawaddy, a country hitherto. 
absolutely unknown. A synopsis is given of the fiera of Westerty ` 
Indi@ as far as the Tiliaceæ. ° 


$ 


THE Tuesday evening science lectures at the Royal Victoria. - 


Hall, Waterloo Road, during January, will be as follows :—~ 
January 4, ‘'Coal,” by Mr. W. F. Rudler; January 11, 
“ Diamonds,” by Prof. H. A. Miers, F.R.S.-; January 18, 
“‘ Through the New Gold Fields of Alaska to Bering Strait,” 
by Mr. H. de Windt; January 25, ‘‘ Mars as a iWorld; ? by. 
Mr. R. A. Gregory. 


PHILIP’S revolving planisphere is well known to be a very l 


handy and sérviceable means for finding the constellations visible 
at any time. A more substantial form of the contrivance, with 


an adjustable calendar combined, has just, been published by- 


The arrangement is made so- 
It is 


Messrs, George Philip and Son. 
that it. will stand alone, or it may be hung from a wall. 


thus a suitable*ornament for the astronomer's desk, or for the | 


observatory. 


THE additions to the Zoological Society’s Gardens during the 


past . week include a Mandrill (Cywocephales mormon, 8), a 
Mona. Monkey (Cercopithecus mona, 8), two Green Monkeys. 
(Cercopithecus callitrichus, 8 8), a — Hawk Eagle (Spizaetus 
——), seven African Walking Fish (Peréopthalmus hoelréuter?) 


from West Africa, presented by Dr. H. O. Forbes; a Sykess. , 
Monkey (Cercopithecus albigularis, 8 ) from.West Africa, pre-.. 


ssented by Mr. Henry Curnow; a Binturong (Arctictis 
Jinturong) from Malacca, presented by Mr. W. W. Skeat; a. 
Blotched Genet (Genetta tigrina) from South Africa, presented 
by Mr. J. E, Matcham ; a Ruddy Ichneumon (Herpestes smithi) 
from India, presented by Colonel F. Morison; two Grey 
Struthideas (Struthidia cinerea) from Australia, presented by 
Mr. R. Phillipps; a Crimson-eared Waxbill (Zstrelda pheni- 
cotts) from West Africa, presented by Miss Aves; a Thar 
(Capra jemlaica, é ) from the Himalayas, six White Peficans 
(Pelecanus onocrotalus) from Egypt, deposiged ; three Coscorobg. 
Swans (Coscoroba candida) from Antarctic America, a Mac- 
queen’s Bustard (Houbra macqueent) from, Western Asia, 


purchased, 
e 





OUR ASTRONOMICAL COLUMN. 


New Doure STArs.—The discovery of new double stars- 
at the Royal Observatory, Cape of Good Hope, by Mr. R. T. A- 
Innes, is proceeding apace, and Dr. Gill publishes in Asér. 
Nach. -y 3462, a fourth list of such objects. The number of 
estars given is twenty-nine, making the total now discovered 
259. The distances ofgthe components range in this last list 
pe oS to 5". 

NEWg VARIABLE STARS. -More than once in this colann it 
has been shown that useful astronomical work can be done 
with instruments of only moderate size, bagkedup by steady; 
observation; bat no one has done more to emphasise this fact 
than Dr. Anderson, of Edinburgh, fit with his discovery of 
Nova Aurigas and later by a clos¢ scrutiny of stars to detect 
‘any variability. From observations made with his 23-inch re- 
fractor, he points out in Asir. Nach., 3461, that'a star im 
Aquila, not mentioned in the Benn Durchmusterung, but whose: 

osition (possibly wrong to the extent of 1’) is R, A 19h. 31m. r0% 
Decl. + II° 93’, has proved to ae variable 
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° Again, “xt Asir. Nach., 3463, he gives, notice of two enew 
variables—probably of short period —B.D. + 67°'1124 in Draco, 
and B.Iè. + 30°°1329 in Gmini, with respective positions: 
R.A. 19h. om. 54s., Decl. + 67° 2’-4, and R.A. 6h. 37m. 50s., 
‘Decl. + 30° 25’. 4 : 
All the positions ®re given for the epoch 1855., ` ; 
VARMTIONS IN THE SPECTRUM OF NEBULA IN ORION.— 
Often has severe criticism put scientific facts on a firmer basis, 
and such might be said- to -be the case with Dr. Scheiner’s 
doubts concerning Prof.,Campbell’s observed variations in’ the 
spectrum of different regions in the Orionenebula, made in 
1893. To tès the accuraey of. some specific observations, 
Prof. Campbell has called in the assistance of three of pis 
collea@ues (Prof. Schaeberle amongst them), and, with the aid 
of the 36-inch refractor and an ‘efficient spectroscope, different 
regions pf the nebula have been examined to observe the‘ be- 
. haviour of the three principal nebular lines. > ss 
The mode of making the observations was to use a coarse 
‘micrometer wire, occulting each of the ‘lines in turn, so as to 
determine the relative brightness of the remaining two, when 
all three are observable. A 
The following are the results, which in the main all the 
observers are agreed upon :—Central part of nebula (Trapezium 
region): the three nebular lines al!/conspicuous, the line A 5007 
being the brightest, whilst the lines A 4959 and A 4861 are nearly 
of the same intensity as each other. 
In the region surrounding the star Bond, No. 734, the line 
A 4861 was the only one visible, the other two lines having 
disappeared ; whilst in the region south-west of the Trapezium 
all three are visible, but the line A 4861 is still the brightest. 
No doubt photographs will be secured whilst eOrion is well 
situated, and so further establish these observations made 
visually. to i 
WINNECKE’S PERIODIC COMET.—One is reminded on read- 
ing. the life-work of the late Dr. Winnecke, in the last number 
of NATURE, that had he lived a few weeks longer he would 
eee have seen another return of the periodic comet which 
ears his ‘name, for it is due ‘at perihelion. on` March 20, 1898, 
but of, course will be better situated for observation some time 
‘before this. The elements and ephemeris as given by Mr. C. 
Hillebrand in Asir, Nach., 3447, are as follows :— 


Elements. 
15 March, 1898. 


359 3 520 
274 14 real : 
100° 53 II°5 } 1900 
16 59 33°83 
45 37 14°7 


608 5559 


Ephemeris, 
Decl. 
h m, s ’ 


26 October. 1897. 


M = 325 24 26'7 
274 14 33°3 
100 53 34°3 
16 59, 34°4 > 
45 37 35°6 


p, SDa 


log r: log A.- r: 


... O°19028 ... 0°28225 ... 
17921... 26885... 
16788 ... 25550... 
15629... 24228 ... 
14446... 22929 ... 
13242... 21659... 
12016... 120432... 
10773..." 19259... 
09518... I8IŞI 
. 08256... 17122... 

. 30...17 12 49;.. ». ‘06993 16184... *- 
Feb.. 3.17 3141... II gO... 0'05738 .°. 0°15349 ... 0°379 
* The best time for making a search will Be early in the marning, 
shortly before sunrise, from about now till early in February, 
The comet is never visible to the naked eye, and will at figst be 


faint with the aid of a telescope ; its apparent path is in a south- 


easterly direction through Virgo, Libra; Scorpio, Sagittarius, 


aand Capricorn. ae 





KEKULE MEMORIAL LECTURE. 


At extra meeting of the Chemical Society, held on Wed- 

tnesday, December 15, Prof.eF. R. Japp, F.R.S., delivered 
a memorial ‘lecture in honour of the eminent German chemist, 
Fyiedrich August Kekulé, whose death occurred in Julg 1896. The 
lecturer said that Kekulé’s supreme merit lay in his contributions 
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“to theoretical chemistry.. His greatest achievements in this de- 


| stood pre-eminent as an example of the power of ideas. 
J e i . 


partment were the doctrine.pf the linking of atoms in terms of* > 
their valency, and, growing out of this, the theory of the struc- 
ture of organic molecules, both in open-chain and in closed-chain 
compounds. These were not recondite theories, hidden away in 
the depths of the scienceg they were organic chemistry itself, ® 
and were learnt® by students on their first introduction to the 
subject. Kekulé-acknowledged that his theories were based on®, 
Gerhardt’s type theory, on Williamson’s’ theory’ of polyvalent’ 
compound radicles and multiple types, ahd on Odling’s theo 
of mixed types, which was a deduction from Williamson’s theory. . 
Less consciously, perhaps, his opinions were influenced by 
EeFrankland’s theory of ,the valency of elementary atoms,.eand 
by Kolbe’s speculations one the constitution of organic com- 
pounds. Kekulé developed these. ideas; which he found scat- 
‘tered throughout the writings of his predecessors, added to them, - 
and welded the whole into the coherent system which formed 
vour present theory of the,structure of organic compounds. In 
Kekulé’s model of the carbon atom ‘the four units of affinity,” 
to quote his own words, ‘‘ radiate from'th sphere representing 
thè atom so that they end in the faces ofa tetrahedron.” This 
model was destined to play an important part in the develop- 
ment of theoretical chemistry ;,4t was the foundation of stereo- 
chemistry. Kekulé’s benzene theory was the crowning achieve- 
ment, in his hands, of the doctrine of the linking of atoms; it 
was the most brilliant piece of scientific prediction to be’ found® 


‘ 


„in the entire rdnge of organic chemistry. © What Kekulé wrote 


in 1865 had since been verified in every essential particular. 
Not only had the various suestitution derivatives been discovered 
in the number and with the propertjes required by the thegry, 
but various observations which appeared to contradict this theory 
had been proved erroneous. Moreover, the theory had shown 
itself to be capable of bo&indless development, and there seemed 
to be no limit to the fruitfulness of Kekulé’s conception of closed 
chains or cycloids. The extensions of the idea, of Which exten- 
sions Erlermeyer’s naphthalene formula and Dewar’s formule for 
pyridine and quinoline were among the earliest instances, had 
gone on increasing in a rapid geometrical ratio, until, at the 
present day, the literature dealing with cycloids, although of so 
recent growth, was more than twice as voluminous as that En 
the paraffinoids. But even'in the undeveloped state of the, sub- 
ject prior to Kekulé’s theory, the facts were apparently so in- 
intricate and so unconnected that few chemists could Claim tenses 
havermastered them. The theory appeared ; the previously un- 
marshalled facts fell into their proper places ; and not only this, 
but it was possible to say whether, in any'given section of the 
subject, the facts were complete of only fragmentary. The debt 
which both chemical science and chemical industry owed to 
Kekulé’s benzene theory was incalculable. As regards the 
former,, three-fourths of modern organic chemistry was, directly 
or indirectly, the product of this theory; and as to the latter, 


` the industries of the coal-tar colours and the artificial therapeutic 


agents, in their present form and extension, would be ificonceiv- 
able without the inspiration and guidance of Kekule’s fertile 
idea. By the accuracy of his predictions he had done more to 
inspire. a belief in the utility of legitimate hypotheses in 
chemistry, and had therefore done more for the deductive side 
of the science than almost any other investigator. His work 








RECENT -RESEARCHES ON TERRESTRIAL 
TONI "MAGNETISM. ` 


I. 


‘UP to this point we have regarded the system of magnetic 
forces in play uporf the surface of the earth as constant, I + 
have already hinted that this is not the case, and that the diffictlties 
of our investigation are immensely increased by the fact that 
all he phenomena with which we deal are in a state of flux. 
Nothing is fixed from year to year, from day to day, from hour 
to hour. It is hardly toomuch to say that at times almost 
every minute brings with it changes which it is the business of 
the magneticiah to investigate and explain? For the moment, 
however, I wish to fix attention only upon the secular change tè , 
which I have already referred. Not only does the angle which 
the magnet makes with the geographical meridian vary, but the , 
dipsalso increasegand diminishes in turn: - 


1 Thee Rede Lecture ”'delivered in the Senate House, Cambridge, one” 
June, by Prof. A. W. Rücker, F.R.S; (Continued from p. 163.) `, 
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. e An interesting methotl of depicting these changes has lately 
been suggested by Dr. Bauer. He ithagines the observer to be 
stationed at the central point of a magnet suspended so that 
it can turn freely if any direction. To a person thus situated, 
anil capable of continuing his observations through periods far 
exceeding the range of human life, thé north polg of the magnet 
would appear to describe a curye. It would move sometimes 
*to the right, sometimes to the left, and wéuld simultaneously 
vise or fall, The facts which have been observed during the 
- last 150 years, and, in some places, for longer period® epable 
‘us to draw these curves. At the great majority of the places first 
e : ° 
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FIG. 3. A 
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inyestigated the pole of the magnet would always appear to the 
observer to describeits orbit in the sante direction as the hands of a 
watch, so that on the whole when the needle was to the east of its 
mean position it wouldgenerally be falling, apd when to the west 


e ‘ising. Unfortufiately, however, this statement is not of universal |, 


application, as there are a certain number of stations on the west 
* coast of America where the ordinary movement appears to be re- 
versed. If figures representing a number of these magnetic orbifs 
#ré arranged, in order from north to south, as in Fig. 3, and if those 
selected areappropriate to places the longitude of which is not very 
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far distant from that of Greenwich, it is found that it passing ffom 
north to south the area enclosed by the figure becomes larger 
and that it again diminishes wher? the equator is passed. Ib 


other words, for these stations the, rule holds good that the orbital , 


sweep of the needle is greatest near to the equator. There is an- 
another curious peculiarity, namely that for stations of approxi- 
mately the same latitude in the northern and southern *hemi- 
spheres, respectively, the curves are larger in the Southerh 
Hemisphere, - \ 

If, however, we turn, to the American continent, the curves 
are different, tht r&nge of declination is less, and the figures, 
instead of being of an approximately circular eférm, become 
elliptical. SEE ' i 

In no case have the phenomena been registered for a suffi- 
ciently long time to enable us to complete any one figure. For 
London we have fairly accurate data for about three centuries, 
and the earlier observations enable us to extend the curve still 
further backwards with some probability of accuracy.: In the case 
of our own country we have probably followed the movement of | 
the needle from an extreme easterly position attained in the time 
of Elizabeth to an extreme westerly position which was reached 
about 1824, but we have no right to assume that the return 
journey from west to east will occupy the same time as that 
which has been watched from east to west. 

The first conclusion, then, which I wish to draw from these 
figures is that they and others like them display what is practi- 
cally the whole of our knowledge as: to the time during which 
magnetic phenomena go through a complete cycle of change. 
Calculations have been given by high authorities, which lead to 
the conclusion that the magnetic pole would perform an orbit 
round the pole*of the-globe in about 960 years ; but a glance at 
the curves is sufficient to show how uncertain are the data upon 
which such estimates are based. 

The speed with which the secular orbit is described does not 
appear to be constant. It may be more or less rapid in the 
future than in the past. The curves, though so far smooth and 
continuous, may in the future develop loops or irregularities of 
various kinds. We may doubt whether all the orbits are de- 
scribed in the same time. It is quite possible that the paths may 
not return into themselves, or be repeated in successive cycles. > 

These difficulties may be illustrated by another suggestive 
device of Dr. Bauer’s. Let us suppose for a moment that the 
principal part of the magnetic system of the earth consists of 
forces due to currents or magnetic matter which are unchangeable 
and are arranged symmetrically with respect to the geographical 
axis. Let there be superimposed upon this another magnetic 
system describing within the earth and around the geographical 
axis an orderly orbit completed in an unknown term of years. 
Let us further suppose that this second system is itself unalter- 
able except in position, so that, as it revolves, the magnitude of 
the forces is unchanged though the position of the points from 
which they emanate ‘varies. Under these circumstances we 
should be able to foretell from the pregent state of the earth 
‘what the future cycle of change would be. If the magnetic 
needle were placed at some fixed point on the surface of the 
earth, it might take hundreds of years for the revolving magnetic 
system to make one complete revolution so as to take up every 
possible position with regard to the needle, But if the needle 
were suspended like Mahomet’s coffin near to the surface of the 
earth, and were held there while the globe rotated beneath it, 
then in a single day the relative positions of the revolving mag- 
netic system and the suspended needle would undergo every 
possible change, and the pole of the needle would describe in 
twenty-four hours the path which may in reality be accomplished 
in a nfillenium. 

Of course we canhot thus suspend a magnet in space, but the 
same eng would’be attafned by carrying it round the globe along 
a parallel of latitude, and we have sufficient knowledge of the 
magnegic conditions of thegsurface of the earth to determine the 
curve Which the pole of the needle would describe during such 
a journey. ' ES 

Three of these curves have been drawn by Dr. Bauer for the 
equator and for latitudes 40° N. ‘and 40° S., and a glance at the 
diagram on which they are depicte¢ shows that though they are 
larger, they bear a general resemblance to the secular curves 
which portray the movements of the needle at various stations 
near to the prime meridian. Ja particular the curious difference 
in the size of the orbits for gqual latitudes north. and south ef 
the equatorerespectively is reproduced. Dr. Bauer has drawn, 


curves for three different dates, of. which only those correspond- i 


on 


1826 
ty 
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“ing to ‘two® dre here reproduced (Fig 4), and of courses if ghe 


basis ef our argument were. unimpeachable, they should be 
identical. e This is not so; thgre are noticeable, although not 
very great, differences, but, together with other facts already 
mentioned, the variations are sufficient to enable us to affirm 
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for any hint as to a possible physical explanation of the secular ** 
e 


change. 


In addition to the long-pfotracted ‘changes which have been : 


discussed, the pole of a freely-suspended magnet also describes 
an orbit from day to day, which is so small, Wien compdred 














period of the megnetic cycle from the past, may be, woefully 
falsified by future events. ' 

It is instructive to compare with this speculation the results 
obtained by Captain Creak from a comparison of the maps of the 
magnetic state of the earth drawn by General Sabine and those 
which Creak himself elaborated with the aid of the observations 
made by the Challenger expedition. The conclusion to which 
he carhe was that during the forty years which elapsed Between 
the epochs for which the maps were drawn, the secular change 
might be best represented by supposing that the magnetic poles 
were stationary, but that at certain points &n the surface ef the 
earth the forces®f terrestrial magnetism had been increasing or 
diminishing. I have before now refersed to these intereging 
observations in public, and I will not dwell on them again, ex- 
cept to remark ®t isepossible that we may have to deal with 
causes both of the one. typg and of the other, tha? within the 
earth there may be a rotating magnetic system, and that purely 
local causes may elso alter theintensity of the magifetic forces 
at different places. 

Dr. Schuster has retently shown that a motion of the magnetic 
pole might be produced if the spac@ round the earth were con- 
ducfing. The conditions under which this would occur cannot 
besdiscussed now, but the maghetician has reason to We grateful 
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most obvious plan for determining the average movement of 
the needle is to take the mean of its positions at each one of the 
twenty-four hours for every day im the year. The disturbances 
just referred to will thus be included in the calculations, but as 
very great magnetic storms are comparatively rare, the final value 
will not be very largely affected. This process is very laborious, 
and exceeds the powers of any except the best equipped ob- 
servatories. Some time ago, therefore, it was suggested that the 
@lculations should be shortened by the selection of quiet days 
only, on which it was to be supposed that the behaviour of the 
needle was normal. Fivè days in each month were considered 
sufficient, and by a happy arrangement all the English observa- 
tortes have agreed that these days shall be chosen by the Astro- 
nomêr Royal, and that thus the determination of the normal 
movement of the needle shall be made by all of them from data 
collected at the same time. 

Attention has recently been drawn to the fact that, whatever 


the convenience of thjs five-day method mdy be, it leads to the | 


conclusion that at the end of a quiet day, the needle does note’ 


return to the position which it occupied at the beginning. This 
point has been carefully investigated by Dr. Chree, and may be 
illustrated by meags of the curve which I have drawn from the 


Kew Okservatory Report for the summer of 1895, the scale of „e 


that the secular chanfe cagnot be deduced in this simple fashion | with the secular path, that hitherto I have neglected it. “This e 
from the present magnetic state of the earth. ie diurnal change has long been studied. Its magnitude varies 
There is one other point with regard to the curves which | from time to time and has been fourid to be connected with the , 
shows how great must be our caution in arguing from stich data. | season of the year and with, the sunspot period. On these * 
In the lower parts there is a general similarity with the curves | comparatively well-known facts I will not dwell, but there is 
deduced from past observations with the magnet at different |’ one poigt®in connection with the diurnal variation which ha? . 
places near the prime meridian, ‘but in’ the upper portions,’ | recently been attracting attention. For days together the orbits ' 
which refer to th® future; ‘the curves are more complicated, and | desgribed may, be very similar® but this regular, motion is fxe- 
they ar@ varied by irregularities and loops of which we have, @ | quently disturbed by violent perturbations, and the pole of the 
yet, had no actual experience. Dr. Bauer has observed most | magnet moves within a few minutes both to the west and to the 
praiseworthy caution in deducing any definite conclusions from | east to an extent far exceeding that due to the ordinary diurnal 
these intéresting speculations. But even if we refuse to accept | motion, so that the form of the path is widely irregular. Such ~ 
his hypothesis that there is a more than accidental connection | a phenomenon is called a magnetic storm, and from the fatt 
between the secular curve which the pole of the magnet de- | that such storms occur simultaneously gt places which are widely 
scribes at any one place, and the curve which it would describe | distant it has been thought that it is possible that they are ue 
if carried round the earth in the latitude of that place, there can | to some impulse which reaches the earthd@rom the sun... They 
be no question that it is possible that irregularities similar to | are also closely connected with displays of the Aurora Borealis. 
those seen in the one set of curves may in the future occur in | These irregularities make it djfficult to determine what is 
the others, and that any deduction which we may make asto the | the true normal behaviour of a freely suspended magnet. The 
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which is many times larger than that‘of the secular orbits already 
depicted (Fig. 5) The, upward and’ downward movement of 
tht needle is much smaller than the digplacement east and west, 
so that an elongated figure is produced, but the interesting 
point is that it is pet a closed curve ; the two ends do not meet, 
but.are separated by a very appreciable interval. It would, of 
c8ufse, be an easy explanation of this fact, if we could attribute 
it to the secular change. Just as the moon, though at the end 
qfta month in the same position with respect ¢o the earth as it 
was at the beginning, is much further advanced in the earth’s 
orby, so the diurnal magnetic variation must accompodate 
itself to the larger secular movement of which it is a subordimate 
part. But this explanation alone will not suffice. It is true that 


during.the quiet days the movement of the needle in its secula: 


path continues, but there is a good deal of evidence to show that 
it is of more than average speed. This is especially true of the 
horizontal force, which is-gradually increasing and increases 
with eremarkable rapidity on quiet days. Hence the secular 
movement appears to be checked by the storms, The com- 
paratively rapid progress whith has been made in quieter times, 
being retarded and even ‘eversed during the periods of irregular 
motion whieh I have desfribed. 

It is true that General Sabine many years ago showed that 
magnetic storms do not act equally in both directions upon the 
needle, and that thus the phenomena which I am now describ- 
ing can hardly be said to be recently discovered ; but the method 
of° presenting it which has been adopted by Dr. Chree, and 
which I have slightly modified by including in the diagram the 
variations both of declination and of dip, certainly places the 
facts before us in a nov@l and a striking light. Of what the 
cause,of the sudden check which the needle receives during the 
magtiztic storms may be, we can as yet say nothing. It is one 
of the puzzles which has yet to be unravelled. 

The last point to which I will refer is “one upon which more 
definite results, have been obtained. ‘Terrestrial magnetism is 





Fic. 5. 


connected with phenomena which occur in the sun, with the 
Aurora Borealis in the upper atmosphere, and with the earth 
currents which traverse the soil, I have now to draw your 
attention to its relation to geology. 

It has long been known that just as the great secular variation 
of the magnet is accompanied by minor diurnal changes, so the 
large alterations in the direction of the compass and dipping 
needle, which are observed when we move from place to place 
on the surfa&e of the earth, are affected by irregularities which 
are apparently due to purely local causes. Thus the declination 
is greater in Ireland than in England; but the increase is not 
uniform as we pass from one country to the other. In fact in 
some districts an abnormally large increase is followed by a 
decrease, 

These curious inequalities must be due to local disturbing 
forces, and the large number of Sbservations which have been 
made in this country have enabled us to determine with more 
than usual accuracy the magnitude and direction which the mag- 
netic forces would assume if they were undisturbed by any local 
cause, and from the difference between things as they then 
would be and things as they actually are, we can calculate the 
magnitude and direction of the disturbing forces themselves. 
When these are represented on a map, it is found that there are 
targe districts of the country in which the disturbing horizontal 
forces act in the same direction ; in one region the north pole of 
the needle will be deflected to the east, in another to the west, 
and, as we pass-from one of these ‘districts to the other, we 
always find that at the boundary the dawnward vertical force on 
the north pole of the needle reaches.a maximum value. We are 
thus able to draw upon she map lines'towards which the-north 
pole of the needle is attracted. It is found that the exact 
Position of these can be determined with considerable accuracy, 
and that the lines can be traced without any possible doubt 
through distances amounting, in some instances, to a couple of 
hundred miles. The key to this curious fact is *probably fur- 
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pishêd by observations in th@neighbouthood of great masses: of 
basalt ©r other magnetic rocks. If these were magnetised by” 
the induction of the earth’s magnetic field, the upper portions’ of 
them would in titis hemisphere atteact the north pole 8f the’, 
needle ; and it is found that where large masses of basalt exist, 
as in Antrim, in the Scotch coal-fields, in North Wales, and 
elsewhere, the north pole of the needle sis, as a matter of fact, 
attracted towards them from distances which may amownt to 
fifty miles. The thickness of the sheets of basalt is in most 
cases too small to furnish a complete explanation of the ob- 
served facts, but it is quite possible that these surface.layers 
of magnetic matter ave merely indications of underground pro- 
tuberances of similar rocks from whi@h the surfage%heets have 
been extruded. At all events, there is no possible doubt of the 
fact that where large masses of basalt occur, the north pofe of 
the needle tends to move towards them. aot 
There are other regions where the attractions are magifest, 
but where, nevertheless, no magnetic rocks occur upon the sur- 
face ; but it is most probable that the cause is the same, and 
that it is due to the mere accident of denudation that in one 
case we can, and in thé other we cannot, point to the magnetic 
rocks to which the anomalous behaviour of the compass is due. 
If this be so, it is certainly interesting that magnetic observations 
should enable us to penetrate to depths which the geologist can- 
not otherwise reach, and that the lines which we draw upon the 
surface of the map, as those to which the north pole is attracted, 
may, in fact, roughly represent the ridge-lines of concealed 
masses of magnetic rocks, which are the foundations upon 
which the deposits studied by the geologist have been laid. 
There is some ground for thinking that if these great under- 
ground wrinkles exist, they have affected the rocks which are 
superposed upon them, especially those which are of a com- 
paratively early date. As a general rule, if older rocks appear 
in the midst of newer ones,.the pole of the magnet will be 
attracted towards’ the protruding mass ; but this rule holds good 
only of the rocks of carboniferous or pre-carboniferous age, and 
does not apply to later deposits. As a striking example, I may 
remind you that the Pennine Range—which is sometimes called 
the ‘‘ Backbone of England ”—is a mass of millstone grit rising 
amid younger rocks. Down this a well-marked magnetic ridge- 
line runs. Similarly, in the neighbourhood of Birmingham, the 
Dudley and Nuneaton coal-fields are surrounded by more modern 
deposits. A curious horse-shoe shaped ridge line connects thèse 


two, and then runs south to Reading, which is, magnetically 


speaking, one of the most important towns in the kingdom. 
East and west from Dover to Milford Haven, and then across 
the Irish Channel to Wexford, runs a-ridge of the older rocks 
called by geologists the Paleozoic Ridge, concealed in many 
places by newer deposits. Hollowed out in this are the South 
Wales and Forest of Dean coal-fields, and in’ another hollow 
within it Hes the coal which has recently been discovered at 
Dover. Closely following this protruding mass of the older 
rocks is a magnetic ridge-line which passes through Reading, 
and we thus have a magnetic connection between the anticlinals, 
of Warwickshire and the Paleozoic Ridge. From the neigh- 
bourhood of Reading also another magnetic ridge-line runs 
southwards, entering the channel near Chichestew M. Moureaux, 
who with-most untiring energy has for many years been investi- 
gating single-handed the magnetic constitution off France, has 
discovered the continuation of this line on the French coast 
near Dieppe, and has traced it through the north of France to 
some fifty miles south of Paris. The energy which is now being 
displayed by magnetic surveyors in many countries will, no 
doubt before long, prove that the network of these magnetic 
ridge-lines is universal ; and the relations between them and the 
geological conformation of the countries in which they lie will 
Be so studied that our*inductions will be based upon an adequate 
knowledg¢ of facts. e sf i 
This, at all events, we may hope, that amid thg flux and 
change of magnetic forces with which we have so largely been 
occupied? we may have found in these ridge-lines physical 
features of the country as permanent as the hills themselves. ' 
_ And now thata draw near to the end of my tecture, I cannot 
but feel that it has to a certain extent bêen wanting in organic 
unity. It is sometimes possible to unfold the story of a scientific 
advance in strictly dramatic form. The question posed, the 
oracle consulted, and the answer given, might well form the 
titles of the three acts in the mogern miracle-play of scientific 
discovery. 


But the drama has its conventions, dnd even thosee — 
*| authors who bgast of their realism, too often falsify by over- 7 
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e would know life we must learn it not from the Stage-box-or C 
. dress circle, but by mingling with mankind. If we would know | appeared from the ‘fact that a wil@ strain of S. tetralunar 
wha. scientific work is, we must not be content with listening | behaved in the same nfanner. 


> Galton on the subject of heredity. 


, wet, and the moths of both dhe selected sp 


only to skilfully-told tale$ of scientific triumphs, but must pene- 
trate into the observatory or laboratory, where the fear of failure, 
and the uncertainty of long watching and waiting, are at least as 
frequent visitors as fhe assured forecast of success. 

, To-day, therefore, I have dealt with problems which are still 
surrounded by doubt and difficulty, with questions which can 
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Pe * “emphasising ‘the foints: on"whigh they chiefly dwell. If we* larvee*kept in&the open air showed signs of degeneration. Th 


this was not due tothe domestication of their progenifo 


* It was observed in the case of S. d¢/unaria that the specime: 
produced from larvae and pupe that had been kept*at abo: 
80° F. showed a warmer colouring’ and fewer spots than; tgo 
reared throyghout thefr stages at ordinary temperatures. Tm 
same was found to be true in a still more marked degree 
another species df geometer moth, Znzomios antumnarig, Wernb 


only be answered by the combined work of many men, it may'| and also, though to a les& extent, of S. te¢radunaria. 


Be of many generations. It is true that on some of these 
matters we are gradually acquiring defiftite*knowledge. That 
earth-air c&rrents, if they exist at all, are very minute in north- 
western Europe; that the diurnal varidtion on quiet days is not 
necessarily to be regarded as normal; that local magnetic dis- 
turbances are due to forcesso wide in their range that it is worth 
while to study them ; these are all facts abdut which we were 
in doubt a few years ago, and on which we are in doubt no 
longer. But greater questions which lie behind these are still 
unanswered, ‘and if I have ventured to deal with difficulties: as 
well as with certainties, it has been because I have ‘wished to 
give you a correct idea of current scientific thought on the 
subject of terrestrial magnetism. 





MR. MERRIFIELD’S EXPERIMENTS 
ON THE RELATION OF TEMPERATURE TO. 
' : VARIATION. 


FOR the last ten or eleven years Mr. Frederic Merrifield; of 


Feperiments on the pupæ of S. zetralunaria led to intesestis. 
results. It was found that moths derived from pupæ of the sun 
mer brood, first retardeddn development by, freezing, thoagh ul 
mately forced for a fw days, tended, especially in the* female 
to assume the appearance of the comparatively dark sprir 
emergence. Some larvee of the same summer brood and the 
resulting pupze were forced from the beginning, with the resb 
that the same batch split into two divisions, the first 8f the. 
feeding up rapidly and emerging, during the same season, wit 
the summer colouring; the second, taking much lofiger, ar 
attempting to lie over for the winta as pup. A, continuans 
of the forcing process brought out some of” the latter : 
November and December, with the summer colouring. Othe 
were exposed out of doors from November 7 to January 1, wht 
they were brought into the house and again forced. The moth 
from this latter group came out ih January and February, ar, 
were all of the spring colouring. Inasmuth asthe continuous’ 
forced batch gave the summer form as late as December, 
would appear that retardation alone js not in all cases sufficie 
to determine the assumption of the spring- ‘coloration. On tl 


Brighton, has been conducting a mgst elaborate and | other hand, some pupæ ofS. datra/unaria reared by Mrmjenne 


extensive series of experiments in the rearing of lepidopterous 
insects under various conditions of temperature. The results 
obtained by him are of high interest, both in themselves and 
also in reference to similar experiments independently under: 
taker by Dorfmeister, Weismann, Standfuss and others, some 
of which have already been noticed in the pages of NATURE. It 
is proposed to give here a short general account of the chief of Mr. 
Merrifield’s experiments, with figures of some of the main results 
obtained. For full details the reader is referred to the original 
accounts which have appeared from time to time in the Zyazs- 
actions of the Entomological Society of London. 


which were similarly trying to lie dver for the winter, ptoduce 
under forcing a seges of intermediate forms becoming on tl 
whole more and more like the spring type with the length + 
time that elapsed before their emergence. Here there was 1 
expospre tó winter cold ; but only retardation from constitution: 
causes. 

Mr. Merrifield remarks that the case of S. /etralunaréa shos 
that the alternate succession of the two forms is not a necessa: 
accompaniment of seasonal dimorphism. The same appea 
from Weismann’s earlier experiments, in which, under s2 


. oie ma 
priate conditions of temperature, the summer form Vane. 


Experiments in 1887.—The first experiments undertaken had | grorsa, L., was found to give rise in the next generation 
the object of supplying data for an inquiry by Mr. Francis | V. grorsa instead of to V. devana, L. (the spring form). «=> 


It was anticipated by Mr. 


The different reaction -of members of the same brood 


Galton that “the experiments ‘would elicit incidentally many | S. ¢e¢ra/enarda to the same conditions of temperature is inte 


interesting results, some perhaps quite disconnected with the 
objects immediately in view.” This anticipation was fully borne 
out by the facts. : 


\ 
The first species taken for experiment were two geometer 


moths, Senia dilunaria, Esp. (¢l/tnarza, Hb.), and S. ¢etra-'; 


fwaria, Hutn. (cllustraria, Hb.), both normally double- 


esting as an example, of what may perhaps be called ‘‘ physi 
logical dimorphism,’”’—a principle which there is reason to thir 
is widely prevalent in nature, and which probably favours t) 
survival of those species that exhibit it. : 
Experiments in 1889,—These had two main objects, the fir 
being to determine the amount of exposure to cold that con. 


broaded in this country. Larvze of both species were reared | be borne in the different stages, ‘the second togscertain mo 


from eggs laid by females of the spring emergence; some 


definitely the effect upon the perfect insect of temperature co: 


of “the moths resulting from these were selected for pairing | ditions applied during the immature periods. 


according to' size, three classes being formed, of maximum, 
medium and minimum expanse of wing, and the rearing 
of fresh generations was continued. 
were fed up in the open air; these showed nothing remark- 
able. Others (of S. d¢/naréa) were kept during all their 


stages at a temperature of about 80° F., which had the effect of | Thirty eggs were iced for seventeen days. 


considerably accelerating their development. 
ofS. bilunaria (counting the moths of the spring emergerice as 
the first generation) were thus produced in the course of the 
year. These bred moths were all of the summer or juliaria form, 


Under the 'first head it was found that the eggs uf bo 
species of Se/enda were injured by protracted icing ; a temper 


Some of both species [ture of 80° to 90° F., on the other hand, did no harm ar 


quickened their development. Some eggs of S. tetralunar 
gave another good example of physiological dimorphisn 
On their remev 


Five generations’| from the ice-box, two hatched at once ; none of the rest yielde 


larvæ until from eleven to’ thirteen days afterwards, whe 
nineteen of them also hatched. 
Icing the larvae of S. tetralunaria was found to be rapid 


arid the females were always larger thay the males, which ig, in | fatal, and cooling injurious. The older larvæ stood cold bett 


accordance with the rule for the natural summer brood. The 
pairs selected for maximum and minimum expanseef wing pro- 
duced n& fertile eggs after the third generation. The fourth 
generation consisted entirely of the offspring of 


again madè as @efore. The resulting moths of the fifth genera- 
tion emerged in Degember and 
deterioration. Only one of this brood laid fertile eggs, and 
these faile to hatch. ‘Bhe average sive of thë moths increased 
continuously up to the fourth, but diminished in the fifth 
generation. , : 

Lxperim@ris in 1888.—T&e summer of 1888 was cold and 
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ecies feared frome up under çarefülly regulated conditions of temperature. 


than the young ones, Larvee of S. d¢/unarda, S. letralemaré 
E. autumnaria and Æ. alniaria, L., all endured a continuo 
temperature of 80° F. or a little more without apparent injury 


a s ne of tle | but one of 90° to 100° F; was very detrimental. 
medium-sized pairs of the third, and from these a selection, wase 


Further experiments showed that no harm resulted fro 
icing for moderate periods the pupating larve and prpæ 


anuary,*showing signs of | S. ¢etralunaria and thè pupe of Æ. adzdaréa, nor from coolir 


to about 47° F. the pupating larvee or pupæ of Æ. autumnari 
Under the second head some inferesting conclusions we 
arrived at with Æ. autumnaria, £. aindaria*and S. tetralgnarz 


| Eggs from a single pair of the first-named species were divide 


into batches, and larve and pupz of each batch were broug, 
Tr 


e ; = 


, 
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Same general result was obtained as in the 1888 experiments, 
but the additional factewas established that “it was in the 
‘pupal state that the effect was in the. main produced. The 
forced pupze, whatever the treatment of the larva had béen, 
invariably prodused pale and comparatively spotless moths; the 
gyed or iced pups, whatever the treatment of the larvæ had 

een, invariably produced dark and nfuch spotted moths.” It 
was found that a temperature of 63° F., or even higher, was 
idw enough to produce the darker form. The treatment of the 
larvee, though of slight effect compared with that of the pup, 
„Jide not seem to be entirely without influence on the @pegfect 
insect ; e.g the specimens that had been forced only as pupæ 
wereglarker than those that had beem forced all through. Som 
individual variation was noticed in all the groups. Similar ex- 
periments on Æ. alndaria gave reSults tending in the same 
direction, but less regular and striking. 

+ The effects on S, ¢etralunaria were far more marked than in 

1888? Pupæ of the summer brood were iced for periods succes- 
sively increased by two weeks up to twenty weeks. These 
‘yielded moths becoming generally, but not regularly, more and 
more like, those of the gpring emergence, both in colour and 
pattern, as ‘the period of icing was lengthened. The converse 
experiment of forcing pupæ of the autumn brood, which would 
naturally give rise to the spring’ form of the perfect insect, 
proved very injurious to the pupze, the majority of which died even 

_when the temperature was kept at 60° F. only. The moths that 

enferged were irregular in their time of appearing, and poor in 
condition. ‘In colouring they were intermediate between the 
summer and spring forms, those that remained longest in the 
pupal stage being as a rule the darkest. This autumn-spring 
brogge like the correspondinge brood in V. Zvana, is evidently 
far mere resistent in its colouring to temperature conditions than 
the summer one. . 

In all three species it was found that the period of pupation 
was longer for pales than for females ; most so in Z. alndaria, 
least in S. tetrahinaréa. . A 

“ The broods of S. żetralunaria that had fallen off in 1888 
showed still further deterioration, both as to health and size, in 
the spring emergence of 1889. But some eggs of the degenerate 
race that were sent to Wimbledon produced once more much 

«peer, more numerous and more healthy moths. The cause of 

this was apparently the change of condition, and especially the 
substitutiog of cherry for birch as the food plant. 
‘emks a result of this year’s experiments, Mr. Merrifield came 
to the conclusion that the predisposition to assume one or other 
form in a seasonally dimorphic species can in some cases be 
completely controlled by externag influences applied to egg or 
larva before the end of its growth; but not, except partially, 
after larval growth is finished. ` : 

Experiments in 1890.—In the course of 1890 the new fact 
was established that different portions of the pupal period were 
of different importance for the changes induced by temperature. 
and that the pattern or outline of the markings could be made 
to vary independently of the general colouring. It was proved 
to be possible to obtain by difference of treatment, from the same 
brood of a seasonally dimorphic species, individuals showing (1) 
summer markings with summer colouring, (2) summer mark- 
ings with an approach towards spring colouring, (3) spring 
markings ;with summer colouring and (4) spring markings 
with almost the spring colouring. , 

«A brood of spring larvee of the light-coloured strain of S. 
tetralunaria, which would naturally have produced moths of the 
summer form, was forced as a whole ; pupating in June. Some 
of the pupze were kept at 80° F., these produced well-marked 
summer forms (Fig. 1). The rest were iced for about twelve 
weeks, and then either forced or put out of doors. Those that 
were forced after icing produced moths all of which had the. 
sumer colouring, and most of which showed the spring mark- 
ings (Fig. 3). Some of these which were cooled at 43° F. after 
the colours of the wings had begun to appear under the forcing 
process, showéd no difference from the rest. ‘Those that weree 
put out of doors after icing (temperature at 8 a.m. averaging 
about 57° F.) gave moths-with the. sprifg markings and a dark 
colour in some cases almost reaching that of the spring emerg- 


ence (Fig. 4). Similar xperiments on two qther broods gave. 


corresponding resflts, and showed that, in some instances, from 
two to three days forcing during the last part of the pupal stage 
might be enough .to produce a very marked effect upon the 
«cOlouring, Another brood,.of the third generatign, which fed 
uprdpidly and pupated before the middle of August, gave tise 
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‘at the ordinary temperature of the room (between 65” and 76° 
F.) to moths of the usual summer markings and colouring,*but 
slightly darker than their forced pargnts. When twelve & these, 
had emerged, the remaining pups were cooled at about 43° F. 
Those moths that emerged after twenty-six days cooling, while 
still showing the summer markings, presgnted®an approach to the 
spring coloration (Fig. 2). ` ` 

Some striking results were also obtained with Æ. autumnaria 
Forcing the pupæ produced, as in 1889, pale and comparatively 


spotless moths (Fig. 5). When the pupæ were cooled for four- . 


teen days or moregbefore forcing, the ground colour-became 
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Fic. 1.—Selenia tetralunaria. Fic. 2.—Selenia tetra- 
Summer markings and colouring. lunaria. Summer mark- 
(Forced.) ings, spring colouring. 


oled. 





Fic. 3.—Selenia tetralunaria. Fig. 4.—Selenia tetralunaria. 


Spring markings, summer colour- Spring markings and colour- 
ing. (Iced, then forced.) ing. (Iced.) 


All the above were obtained: from summer pupe. Figs. r, 3 and 4 are 
from the same parents. The difference should be noted in the skape of 
the inner area of the wings between Figs. x and 2 on the one hand, and 
Figs. 3 and 4 on the other. 


dulled and the spotting blurred. Pupz cooled for seven to 
twenty-eight days and then kept at the ordinary temperature of 
the room gave rise to moths as a rule very much darker than 
those finally forced; darker even than moths from pupa that 
had been cooled for five or six weeks before forcing. The 
darkest moths of all were obtained from pupæ cooled for five or 
six weeks and then allowed to develop at the ordinary outdoor 
temperature, or this followed by cooling (Fig. 6). Even in 
these, forcing after eight days’ exposure out of doors was found 
sufficient to counteract largely the tendency to darkening. 





Fic. 5.—Ennomos autumn- Fic. 6—Ennomos antumnaria, A 
` aria. (Forced.) sy (Iced.) 


e x 


å Both the above are from the same parents. 
Experinænts with S. fetralunaria and E. autumnaria, on 
the effect of moisture applied during the pupal stage Mh combina- 
stion withgvarious kinds of temperature, gave negative results. 
A few trials of the effects of temperature,on Vanessa urtice, L. 
and Lastocampa Shabana L., var. callune, were måde this year, 
with the genera® result that cooling the pupa caused enlarge- 
ment of the blue and dark marks in F. wrtzce@ ; while forcing 
the pupa cause increased paleness*in Z. callune, making it 
approach in aspect the ordinary Z. quercus. A 
-. The suggestion was thrown out by Mr. Merrifield that the 


changes of pattern produced by®temperature might assist- in- , 


vestigators in tracing the evalution of the.wing-markings in 
modern forms, ® ' 3 
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b Experiments gn 1891.—The first result establishedgin 1891 
wås that the spring emergence of S. ¢e¢valnaria could be made 
.*by fdtcing during the penultimate pupal pariod to assume the 
colouring but not the markings of the summer form. In respect 
to the colouring jt was found to be almost or quite as sensitive 
to temperature as thessummer form, but in respect to markings it 
wasscompletely resistent. The duration of the pupal period could 
in no case be shortened to that of the summer form ; early and 
` continued exposure of the winter pupa to a temperature of 
- 8a F. or even of 60° F. generally proved fatal. 

Experiments on the pupæ of both springgandsummer broods of 
S. lunaria, Schiff., and $. ġilunaria, and on the spring brood of 
Falcaria falcataria, L.y gave the same general result of darken: 
ing in the cooled specimens and paling in the forced ; an@l pre- 
vious conclusions with regard to S. ée/ra/unaria received con- 
firmation. 

In the case of V. urticæ, which was this year more completely 
investigated, it was found that a moderately low temperature 
generally deepened the colouring slightly, lowered the fone of 
the yellow patches, and spread the dark portions, especially the 
borders, enlarging also the marginal blue crescents. 


(6) 45° F. for from 32 to 47 days, then to various temperature: 
ranging from 90° F. (emerging in 6 days more) down to a mga» 
of about 55° (emerging fn from 19 to 34 days more). 

"Classes 2, 3 and 4 did not greatly differ among themselves om» 
from the normal; their coloration, howé@vex, seemed on the 
whole to increase in intensity with the lowering of the tempga 
ture. In Clgss 1 the black ground-colour was slightly suffuse 
with golden brown, the scarlet band was broadened, and its in 
tensity of colouf somewhat diminished. A new scarlet spo 
appeared on the under,surface of the fore-wing (Fig. 9). D» 
Clgs#5 the pale costal patch on the under surface of the hingil 
wing became more pronounced, and showed an increase» 
tendency to spread along the costa, A light ‘ochreoug clout 
about the middle of tRe hind margin of the same wing*surface 
visible in normal specimens, became more strongly marked. I 
Class 6 the scarlet band was tinged with carmine, narrowed i 
area, and broken up by transverse bars of black. There was* 
tendency in the fore-wing to the diffusion of white and lavende 
scales over the black ground-colgur, and round the edges of th 
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Further experiments were also tried with Laszocampa guercus 
and its variety calung. As in the former examples, exposure x 
to a temperature of 80° F. was found to cause lightening, and ; 
to a temperature of 47° F. darkening, of the general ground 
colour. In Z. cadlune the effect was most pronounced in the š 
males. Some of the forced cal/une would, so far as regards 7 
colouring, be classed as Z. guercus. Arctia caja, L., was found f 
to be a species unusually intolerant of low tempetatures, many = _Chrvsoph 
pupa dying when exposed to 30° or 60° F. In those that | "Olgou pees, nee aaa ced show 
emerged there was a tendency for the dark gpots on the hind- showing large size of black ® ing diminished size e@fgblack 
wings to spread and become confluent, and for the black trans- Spots sod b fore win » rand markings, £ and a inerea 
verse abdominal bars to increase in lengthand breadth. At 80° diminished breac eae me taitay nas lect its Seternat 


to 90° F, the brown of the fore-wings was paler than normal, 
and the red of the hind-wings took on a yellower shade. 
- The results obtained in this and former years seemed to Mr. 
Merrifield to afford evidence that besides the marking and 
coloration, the size and (less markedly) the shape of the wings 
_ might be affected by temperature. In most of the species tried 
the forced appeared to be smaller than the cooled specimens, 
and in the three species of Se/enza a lengthening and increased 
angularity of the fore-wing seemed to result from a lowered 
temperature. In V. wrtica little difference was observed except 
, in those from pupz at 47° F., which were generally smaller 
than the others. : 
` Temperature experiments on Papilio machaon, L., P. 
podalirius, L., (spring emergence), Thais polyxena, Schiff., 
Argynnis paphia, L., Cerura vinula, L., Agrotis comes, Hb., 
and Attacus cynthia, Drur. (all winter pupæ), gave negative 
results, as also did a careful trial of the possible effect of dark- 
ness and of different coloured light on S. zetraluparia ‘and 
£. cynthia. . 
Experiments in 1892.—The experiments made this year were 


serrations, and shows pro- 
Jongationse passing inwards 
a along the neryures. 





AF y, 
° chiefly on butterffles ; the first species taken being Pzcris napi, a ae penne wiipher dda’ a 
L. Pupz of the summer brood were forced at 90° F. or kept Forced ; shows appearance of Cooled; shows scarlet band 
at about 67°F. These yielded perfect insects of the ordinary new red spot (a) between (2) broken up, enlargement o 
summer form. Others of the same brood were iced for from reret pane (2) and inner — ee costal mark ©), ner 
three to fđur months; some were then exposed to an artificial order of fore-wing. row of minute blue spots (£ }» 


The submarginal spots of thi 
hind-wing (e) are centred wis} 
eo . lavender, 


“spring ” temperature of 54° F., and the rest were forced at 
80° F. Both of these two classes showed most of the character- 
istics of the usual spring form ; e.g. on the upper surface greater 
suffusion and less intensity of dusky‘colouring ; on the under 
surface faintness of the spots on the fore-wings and strongly 
e marked nervures on all wings, with increased strength of the 
yellow parts. Those forced after freezing had the nexvures more 
strongly marked than the rest, but im other respects partook 
less distinctly of the spring colouring. About one-fourth of the 
‘ pupie resisted attempts at forcing, and “ went ®ver” to the 
‘following ‘spring, thus affording another instance of ‘ physio- 
logical: dimorphism.” ‘ S 
A sécond species taken was Vanessa atalanta, L., which gave 
interesting refults. About 100 pupz weye divided’ into six 
- classes, and treated as under :— , » 
2 (1) 80° to 90° F., emerging in 6 days. i 
» . (2) Abdut 64° F., enferging in 18 8r 19 days. 
(3) About 56° F. (equable) ; emerging in about 34 days. 
, (4) 51° to 64° F. out of doors, averaging about 54° ; emerging 
e` in 44 days? 7 s ` j 
t- (5) 45° to 58° F., averaging about 51° ; emerging in about 4® 
to 50 days. s: 
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white spots. The submarginal black spots of the hind-wi 
were often centred with lavender, occasionally a’ row of min» 
blue spots appeared in the margin of the dark portion of t 
hind-wing, and another on the extreme border of the wing its 
(Fig. 10). On ‘the under side there was more diffusion a 
blurring of markings, with an increased tendency towards t 
multiplication and spreading of pale areas, « ., 
Chrysophanus phieas, L, a species which had alréady be 
worked at by Weismann, was also made the subject of a serr 
of temperature: experiments. Well-marked differences we 
found to exist between the extreme forms produced under c« 
ditions of heat or offcold. The former caused enlarged s 
‘and diminished intensity of the black spots, a narrowing of t 
ccoppery bands on the hind-wing, afid a dusky suffusion of t 
fore-wings, especially towards the bases (Fig. 7). Unsler,t 
latter, the black spots are much reduced in size, the coppe 
parts are lighter, and the coppery band on the hind-wing brosdé: 
loses its posterior serrations, and often shows prolongati; 
along the nervures towards the base (Fig. 8). These effepes + 


. . 


DECEMBER 23, 1897] ‘ 


NATURE: fe ce 








e 
noteworthy inasmuch as they differ considerably from the re- 
sults of heating and cooling in other species, Their peculiar 
relation to the temperatute conditions is also remarkable ; thus, 
summer pupz kept at 33° F, for ten weeks, if afterwards allowed 
to remain at 55° F., gave the cold form in its extreme develop- 
ment ; ‘but if ford at 90°, gave the heat form almost as per- 
fegtly as those kept at 80° to go” all thrpugh. Another curious 
point is that whereas a temperature of 47° E, was wery injurious 
to,the pupz, they bore icing at 33° F. for ten weeks without 
damage, $ oe i 3 

Leucophthalmia punctaria, L., which was also tried during 
this Year, gave results in some respects like the abuve.- Thus, 
though forcing at 90° F, or icing at 33° were borne without 
injury? exposure to 45° proved harmfifl. ` Again, asin C. phi/eas, 
“a tentperature of 33° F. seemed to guSpend the physiological 

«changes without much other effect,” for the pups exposed to 

mhis temperature for over three months, and afterwards forced, 

«fave the heat form in almost as complete a state of development 
as thoe forced from the beginning. “Summer pups were used 

Bor the experiment, and theegeneral effect of cooling was to 
cause ‘“bradual disappeaeance of the submarginal blotches, in- 

«crease of dark, sprinkling,@nd intensification of the central line 
as the temperature was lowered.” 

To Mr. Merrifield’s account of „his experiments during this 
year a short paper was appended. by the present writer, giving 

measons for considering certain of the modifications produced in 
WV, gtalanta by both heat and cold to be ancestral in character.} 
“Some of the new features produced by heat were considered to 
show an approach towards V, callirrhoe; Hb., and some of those 

peroduced by cold appeared to indicate geversion to a still older 
‘orm of Vanessa. . 

Eamriments in 1893.—A nfimber of winter pupæ of Picris 

zapi, °L., were divided into groups, some being forced in 
Mebruary and March, others left to emerge out of doors, which 
shey did in late April and early May. The twodivisions showed 
che same kind ef difference, though in less degree, as was 
aipparent in the summer brood of 1892 between those forced 
throughout and those cooled for the greater portion of their 
oupal period. ; 

Experiments on both summer and winter pups of Pararge 
geria, L., showed that the general effect of forcing was to lighten 
«AP ground colour and cause the pale spots to become smaller and 
ess well'defined. In no case was any approach shown to the 
ight ochreous colduring of the South European form. ; 

Hydriomena silaceata, Hb., cooling the summer pupe 
caused an approach towards the usual colouring of the spring 
smergence ; while forcing, besides producing a more uniform 
uppearance, generally diminished the size of the perfect insect. 

A trial was also made of the summer pupe of Araschnia 
‘evana.. The results were in general accordance with those 
oreviously obtained by Weismann ; the effect of a raised tem- 
perature being to produce the dark ørorsa form, and that of low 
‘emperatures (from 48° F., downwards) being to cause the 
«ippearance of the pure /evana type, a few of those only exposed 
to moderately low temperatures showing slight traces of the 
ntermediate goréma colouring. 
` Interesting experiments were made on four species of Vanessa 
— V; polychloros, La, V. atalanta, L., V. c-album, L., and V. to, 
E. Pupæ of V. antiopa, L., gave negative results, probably in 
ensequence of being already too far advanced when their 
reatment began. g e i . 

“In F. polychlores, high temperatures caused a general lightening 
of the ground colour and the appearance of yellowish clouds and 
ttreaks ; the ordinary black spots were sharply defined. 
ound that yellowish marks made their appearance to a greater 
at less extent when a temperature of 80° or upwards was em- 
eloyed, even ifthe pupz had previously been cooled or iced for 
ome weeks. When exposed to low temperatures, the pupz 
oyoduced perfect insects with a deeper and duller ground colour 
«nd a spreading of the dark marks, especially of -the sub- 
eoarginal band. The enlargement of this band was always 
»bserved in cooled or iced specimens, whether subsequently 
orced or not. The whole ground-area was generally dusted 
with black scales, which tended to form*new spots, especially in 
eg parallel to the outer margin in both fore- and hind-wing 

ig. I ). ‘ e . 

Set experiments on V, afalanta confirmed the previous 
ear’s results and added new ones, Forcing temperatures up 
Om cismann has expressed his general concurrence with these and sub- 
quent conelustons of the present writer as to reversion (Akene Versuche, 
eae 1895, Pp. 51, 72). - ' . . 
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to 180° F.ewere employed, wéth the result df killing many of thg 
pupa. $ Those specimens that emerged showed a scarlet clogdy 
patch in that portion of the fore-wing which corresponds a0 the 
centre of the ocell@s in V. zo ; and seme of them showed another.» 
new scarlet spot on the under side of the fore-wing, in addition 
to the new spot observed in 1892. One ofgthe: apical white 
spots tended to be loosely ringed with scarlet in the‘forced, and 
with white in the cooled specimens. The latter were genêrally 
undersized, ` i 

In V. c-album it was found that both. the first and second 
brood, but especially the first, became darker if exposed to a 
moderately low temperature. i 

Forced: specimens of V. zo showed # tendency te the develop- ' 
ment of dark spots near the apices of the nervular interspages. 
Cool® and iced specimens showed a tendency, increasing as the 
temperature was lowered, for the dark costal ‘‘claw-mark” of- 
the fore-wing to lose its regular curve and become angulated, 
for the apical pale spots to separate themselves more distinctly 


-from the remains of the dark submarginal band, and for the 


bluish constituents of the ocellus in the hind-wing to divide 
themselves into two parallel series, a marginal and a sub-- 
marginal. The resolution of the ocellus in the fore-wing was in 
one specimen very complete (Fig. 11). ‘ 

A paper by the present writer drew attention to’ the further 
reversionary features disclosed by the temperature modifications 





Fic. 11.—Vanessa io. Fic. 12.—-Vanessa Fic. 13 
(Diagrammatic.) Iced; polychloros. (Dia- Vanessa oe 
showing resolution of grammatic.) chioros. Dia- 
ocellus. A Forced’; shows grammatic.) Iced 

size of black shows tendency 


to formation of 


marks somewhat if 
new submarginal 


reduced. The yel- 


low markings are row of black 
! not represented. spots (a) in fore- 
i ` and hind-witf. 


above described, and commented on the sẹgnificance of these e 
phenomena with reference to the centripetal and centrifugal 
theories of heredity. , 

Experiments in 1894. —Pupæ of Limenitis stbylla, L., were 
found to be intolerant ofheat. Those that survived a tempera- 
ture of 85° to 90° F. gave rise to perfect insects with a slight 
increase of reddish scales near the apex of the forewings and 
the anal angle of the hind-wings. _ The orange-brown of the 
under surface was enlarged in area and paler in colouring. Ex- 
posure to a temperature of 48° F. for from three to five weeks 
caused a sprinkling of the white band with black scales, and on 
the under surface an increase in area and intensity of some of 
the darkér parts with a, tendency to suffusion and spreading of 
the white. j 

As a resist of further experiments on Vanessa c-album, it was, 
found that in certain of those exposed to low tentperatures, 
not well borne by*this species, there was an increase- 
in the distinctness of the submarginal series of dark spots. Some 
of these were pupilled with bluish or lavendewscalts, as in the. 
Chinese V. c-aurfum, L., which appeays to present an, early 
form of the Vanessa pattern, ~ 

‘A few experinfents were also made ®%on F. cardi, L., giving 
results in accordance with those previously obtained by Stand- 
fuss in Zürich. i x 


Experiments in 1895.—Both *high and low s&emperatures g 


(98° F. and 33° F.) were founds to be well borne’ by pup of 


. 





Gonepteryx rhdħini, L.. Little change was produced in the e 


- ordinary summer form, 
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appearance of the ithagd, but the general effect of the dow 
a G was to reduce or abolish the orange discoidg] spot “i 
on the fore-wing of both sexes, while under the high temperature 
the pal@ hue of the female appeared to assumea yellower tinge. 

n one instance this effect was well marked. . 

In Vanessa atalanta some further changes were observed as 

the result of high f&mpgratures; the most remarkable of which 
were the appearance of a scarlet patch on the fore-wing between. 
the red cross-band and the costa, and a long streak of grey-blue 
scales near the inner margin of the same wing. | The most effi- 
cacipus way of producing these modifications in this and other. 
species of Vanessa appeared to be the usegof g temperature of 
95° F. to roe F. for 12-14 hours at an early stage, afterwards 
gradually lowered, but still kept up to 85° F. or more till near 
emefence. r ; °. 
. Some cooled specimens of F. urtice bore great resemblance 
to the northern variety fo/arzs. Heated specimens were like 
the southern form zchzwsa in the shade and extent, of the red 
ground colour, and also in the tendency towards disappearance 
of the isolated dark spots on the fore-wing. All three spots, 
however, were affected in these specimens, whereas in ¢chzusa 
the spot nearest the hind margin retains the normal appearance. 
‘Other changes were observed in the outer border, and in the 
shape of the. fore-wing, the angulation being diminished. 

` Pupæ of F. antiopa at a low temperature gave similar results 
to those obtained with this species by Dr. Standfuss, but they 
were much less marked. 

Experiments in 1896.—Pupee of P. daplidice, L., from eggs 
laid in March, kept at 4 temperature of 70° F. to 80° F., gave the 
Some of the same batch, kept in the 
open air after five or six weeks’ cooling at 52° F., emerged as 
the spring form ġellidice.” In Melitea didyma, Esp., cooling at 
51° F. was found to produce an extension of the black markings 
on the under side of the hind-wings. Of two specimens forced 
at 94° F., one was of an abnormally fiery tint. 

Some specimens of Saturnia pavonia, L., from North Italy, 
forced in late winter and early spring, were much paler, 
ruddier and more uniformly coloured than those kept out of 
doors. This species is therefore not so resistent to temperature- 
conditions as many other winter pupe. . 

` Vanessa urtice, vax. polaris, from Lapland, was found to be 
sensitive’ to temperature, though less so than specimens from 
Central Europe. . 

Further experiments during the present year (1897) have shown 
that the tawny ground colour in Argynnis paphia, L., is 
brightened," and the size of .the dark markings reduced by 
warmth; while the contrary effect follows’exposure to cold. 
Also. in Aporia crategi, L., a low temperature causes much 
thickening and spreading of the black lmés which mark the 
course of the nervures. ; 

This ends the series of experiments so far undertaken and 
carried out by Mr. Merrifield. It is to be hoped that he will be 
able to continue and, extend researches so interesting in them- 
selves 'and so valuable to science. The present paper is 
concerned with fact8 only, not with their interpretation ; but it 
must -be obvious to any one who considers the remarkable 
results here brigfly recorded, that they constitute an important 
contribution towards the better understanding of many disputed 
questions. © ; . 

It may be well in conclusion to give Mr. Merrifield’s own 
enumeration of the kinds of change observed. , “The changes 
produced by temperature,” he says, ‘‘are mainly of three kinds, 


viz. (1) general change, often striking, in the colouring, without'}' 


thaterial alteration in the pattern or form of the markings, but 
often with much"enhancement or diminution in their intensity ; 
2) change’ caused by the substitution of scales of a different 
colour, either singly and generally distributed so as to le 
scattered, or so grouped as to cause a material change in pattern ; 
(3) change in general appearance caused by imperfestion in the 
developmeht of scales or of their pigment. No. 1 seems a direct 
effect of temperature, not affecting tigorous developmet. Under 
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CAMBRIDGE.—The. Vice-Chancellor announces that he has: 
opened a University Benefaction Fund, to which he has placed 
during the present term donations. for variouseagademic pyrposes 
amounting to nearly 3500/, This sum includes a gift qf 1ogo/. 
from Dr. Peckover, oré-Lieutenant of Cambridgeshire, antl @ 
grant of' rogol. from the Mercers’' Company for the’ rebuilding of 
the medical schoo’. The family of the late Sir George M., 
Humphry, Professor-of Surgery, have contributed 6002. towards 
the laer object, by way of a memorial gift; and Mr. „H. 
Westwood Hoffman, 100%; $ A at x 

The Rede Leciurer for tge ensuing year is Sir Henry Irving. 
Prof. Ewing, F.R.S., was been appointed ‘Chairman q? Ex- 
aminers for the Mechanical Sciences Tripos. Mr. A. F. Stabb 
has been appointed University Lecturer in Midwifery. 


|: “The examinations in Sanitary Science will begin respectively, 
‘on April 19 and April 26, 1898, the incidence of Easter having 
‘rendered the advertised dates inconvenient. ` 


A scheme of theorétical and $ractical training hag been 
organised for members of the Univengty who are intending to 
become masters in public schools, The scheme is nnder the 
direction of the Teachers’ Training Syndicate, and will be carried 
out in connection with thee existing Day, Training College. 
Certificates of efficiency will be granted to candidates who have 


pursued the prescribed course and passed the examinations of 


the Syndicate. .. ° 


` 





THE Council of theeInstitution of Civil Engineers have 
awarded a Salomons scholarship of 50/. to Mr. Edward Ernest 
Tasker, a student of the Technica? College, Finsbury.  %% . 


‘Tur University of, Upsala has received from Mr. Franz 


Kempe the sum of 150,000 knonor ‘(about 83334) for an 
associate professorship of plant biology. Dr. Lundstrém has 
been nominated to occupy the chair, s 


SINCE. the beginning of the academical half-year (states the“ 
Lancet) all students attending thé chemical and physical 
laboratories of the University of Heidelberg have been insured 
against accidents happening in the course of the lectures, of the 
laboratory work, and of scientific excursions, The insur. 
premium is paid by the treasury-of the University, which has 
also made a new regulation in connection with the subject 
requiring the-students to pay a small sum in addition to stre 
class fees. , ’ 


A Fellowship to be called the Geoffrey Fellowship, of the 
value of 100/. a year for thr€e years, has been presented to 
Newnham College, Cambridge, and will be awarded in June 
1898. _ The Geoffrey Fellow will be required to reside at 
Newnham College, and to pursue independent study in some 
department of learning, letters or science. Candidates must be 
women who have obtained honours in a'Cambridge Tripos 
Examination or in the Oxford Final Schools. Theyeshould send 
in their names to Mrs. Verrall, Président of the Associates of 
Newnham College, before May 1, 1898. Each application 


‘should bė accompaniéd-by a statement of qualifications, a scheme 


of the work which thé candidate proposes to carry out, and, if 
possible, a dissertation or other evidence of work done. Further 
information respecting conditions of tenure, &c., may be obtained 
from Mrs. Verrall, Newnham*College, Cambridge. 


SPEAKING at Northampton a few days ago, Lord Spencer 


‘urged that great efforts should be made to improve secondary 
.education in England: Much had: been done for education in 


the Victorian age, but it was absolutely necessary to fill the gaps 
existing between primary education and University education. 
He trusted that the measure which the Government would in- 
troduce would be satisfactory to all educationists, and he knew if 
it was it would have the support of even the opponents’ of thé 
Government. One of the great difficulties in the way of carry- 


No, 2 are to be ranged the most radical changes in pattern, as ‘ing out technical education was the want of good secondary edu- 


in the extrethe c®e of Araschnia levana-prorsa, which have been 
explained. on the theary of reversion to an %arlier form. In 
No. 3 the wings are often somewhat reduced in size; the scales 
are scanty, itregularly pla@ed, and ofters misshapen and deficient 
in, pigment, the membrane of the wing showing between them.’ 
The three are môre or less combined in many cases.” 

The figures which illustrat® this paper were drawn from the 
„plates which’ accompany Mr. Merrifield’s papers in the Entomo- 
P A. Dixy. 
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cation. No more useful measure had been passed during the 


-reign_of the Queen than"that giving county councils and borough 


councils grants for technical education, for it had stimulated a 
desire for seconglary education and te@hnical education. What 


«was now wanted was.a measure which would*pit technical,edu- 


cation on something of the same basis, though not -perhaps 
under the same supervision, as primary education. More gid 
was wanted from public funds and from rates. When they ha 

that they would have attained something of great benefit to the 
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pswotople of the country. Technical education was necessary. He 
«was not one of those whoscould see fora moment that the pros- 
pefity of England was on the wane. But if England meant to 
zeep her position inthe commercial world she must not be be- 
aind with regard yp the most important thing which had arisen 
'n modern days connected with commerce—namely, the necessity 
af giving technical instruction to those who had to work in 
MEngland’s commercial market. ah 
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. „SCIENTIFIC SERIALS. s 
Am&gcan Journakof Science, December —A microsclerometer, 
or determining the hardness of minerals, by T, A. Jaggar. 
This instrument depends upon the energy required to make a 
joring of a certain diameter and depth under a given weight and 
moy means of a diamond point of a cleavage tetrahedron of perfect 
shape. The hardness is measured by the number of turns re- 
yuired to make the boring, er by the depth reached after a 
certain number of revolutions. - The depth is measured by a 
nicroscope attached to th@boring point, by bringing successive 
divisions of a slanting micrometer scale into focus. The values 
‘ound for the hardness of Mohs’s scale-minerals show even greater 
zaps than those obtained by Pfaff and Rosival. ` Taking corun- 
dum as 1000, topaz is 152, quartz 40, orthoclase 25, apatite 
mc'2g, fluorite 0°75, calcite 0'26, and gypsum 0'04.—On the 
sapphires from Montana, by G. F. Kunz. Sapphires were first 
Wound in transported gravels along’ the bars of the Upper 
Missouri, then in the eartl#y products o&decomposed dikes, and 
~dastly further down in the unaltered igneous rock itself. Much 
*eanttfil material has already Been obtained, but little of high 
avalue.—On the ‘corundum-bearing rock from Yogo Gulch, 
Montana, by L. V. Pirsson. The dikes @f igneous rock con- 
aining sapphire and corundtim are of a dark gréy, basic ap- 
dearance, and ave an uneven fracture. In thin sections it 
meppears as a dark lamprophyre, consisting mainly of biotite and 
yroxene. There is a little iron ore present, but much less than 
s usually seen in rocks of. this class.—Electrical measurements 
ny alternating currents, by Henry A. Rowland. Gives some 
wenty-four methods of measuring inductances, capacities and 
efistances by means of ‘alternating currents. Some of these 
lepend upon a new principle in the shape of an adjustment of 
wo current to a phase difference of 90°. This is done by passing 
one current through the fixed, and the other through the suspended 
‘oil of an electrodynamometer. The fixed coi] may then be 
«made to carry a heavy current, and'the sensitiveness of the ap- 
earatus is greatly increased. Ind@&ctances can be coinpared to 
‘vithin I in 10,000, but care must be taken not to twist the 
«eads, as their electrostatic action iš then very great. The 
wjtestion of standard inductances is thus practically solved. f 


THE latest issue of the Zzvestia of the Russian Geographical 
Society is of exceptional interest. It contains, first, a brief 
ketch, by P, K. Kozloff, of the Roborovsky’s Tibet expedition, 
nwhich the author dwells especially upon hisown “excursions” — 
«hatis, the journeys which he made separately from the main body 

«f the expedition, and gives.very valuable data relative to the 
„ature, and especially the animal world, of the visited regions. 
frre reports about the journey in the Sy-chuan province, and to 

e Southern Kuku-nor ridge are especially interesting.—The 
‘eologist, E. E. Anert, contributes a very valuable sketch of his 
‘ourneys in Manchuria. He started from the Suifuri river, near 
Nadivostok, and went first to Ninguta, and then to Ghirin, the 
apital of Manchuria, where hé took a boat and went down the 

mungari till its junction with the Amur. The great Manchurian 
River, up‘to Ghirin, has ,been described already in 1864; by the 
xpedition of Colonel Chernyaeff, who had with him the astro- 
«omer Usoltseff and P, Kropotkin ; but the papers of these two 
Xplorers, which were printed in the Memoirs of the Siberian 
zeographical Society, were, destroyed, as well as the original 
aaps, during the Irkutsk conflagration, and remained almost quite 
inknqwn to geographers.—A third paper, of great interest, is by 
7, I. Lipsky, who was the leader of the Hissar exptdition of 
896. - Notwithstanding great difficulties, due to heavy snow- 
alls in winter, which wert followed. by heavy gains,in spring, 
aipsky explored thë Hissar ridge from the’south, The heights of 
lhe passes are from 12,000 to 14,000 feet.' Ten new glaciers were 
iggavered ; they all lie above the 10,000 feet level, and are all 
rounded by large moraines testifying to their previous larger’ 
xéepsion.—The fourth paper is by Th. K. Drizheno, who was 
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at the headof a hydrographi®expedition fof the exploration of, 
Lake Baikal in 1896, The paper is accompanied by a map of. 
the lake showing the positions of the, r00, 400 and 700 fathoms , 
depth-lines, and another map showing the distribution of surface *+ 
temperature during the month of August. The work of the . 
expedition was continued this summer as weld.—In the same 
issue G. V. Levitsky discusses.the advisalfility of having a few 
seismic observatories in Siberia and Central Asia, each provfded 
with a horizontal pendulum. et? ` 
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SOCIETIES: AND ACADEMIES. - 
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Royal Society, December 9.—-‘‘ On the Refractivities of 
Air, Oxygen, Nitrogen, Argon, Hydrogen, and Helium.” * By 
Prof. William Ramsay, LL.D., F.R.S., and Morris W.. 
Travers, B.Sc. i Ah 

In the course of an investigation on the nature of helium, 
many measurements of the refractivities of different samples’ 
were made with a view to determining their composition. 

Since; on account of ‘the great difference between the refrac- 
tivities of air and helium, jt was found inconvenient to compare 
the two gases directly, the helium was compared with hydrogen, 
and the refractivity of the hydrogen was afterwards determined 
with regard to air. Asacheck the hydrogen was subsequently 
compared with oxygen, and nitrogen free from argon, these gases 
were also measured against one another, and against air. Ata 
later stage in the investigation the refractivities of argon and 
carbon dioxide were also determined. ee 

The measurements were made by ‘the interference method. 
described by Lord Rayleigh (Proc. Roy. Soc., 59, 198-208). 

Special attention was paid to the purity of the gases examined, 
and a full description of the methods of+ preparation is given in, 
the paper. It is possible that the discrepancies between the re~ 
sults obtained by various observers may be due to the presence~ 
of impurities in the gases which they employed. re ' 

The mean values obtained for the refractivities of the gases. 
examined are tabulated below. - . i . : 


Refractivities of Gases, Air equal to Unity, : ; 


` g Through 

Directly „meea! 

compared. Oxygen. Nitrogen. Hydrogen. Argon. 
Hydrogen 0'4733  9°4737 0°4727 . — — 
Oxygen 0°9243 — 0'9247 0°9237 , .o'g26r , 
Nitrogen 1'0163, 10155 =- 10170 VOIgE 
Argon ... on 0°9596 9°9577 0'9572 — - 
Carbon dioxide zes rs366 o = — — 


Calculated from the determinations given above, assuming.. 
Dale and Gladstone’s formula for mixtures ,of gases, the refac- 
tivity ofair becomes 99°647 instead of 100. ‘ 

Turning to the determinations of other’ investigators, it was. 
found that since Dulong, in 1826, no single experimenter had. 
made measurements of both oxygen’and atmospheric nitrogen. 
Mascart determined the refractivity of nitrogen, &nd found it tọ- 
be 1°0178, a value which closely agrees with the §gure given. ° 
above. en. $ 

Lorenz determined the value for oxygen, 0°9347, but there is. 
reason to doubt the purity of the gas which he employed. The- 
refractivity of air calculated. from the data of Mascart andi 
Lorenz becomes 100°15. _ ; 

Since the value obtained for the refractivity of air, calculated 
from the values obtained for oxygen, nitrogen and argon, differ? 
from 100°by an amount far exceeding the limit of experimental. 
error, we were driven to the conclusion that the refractivity of 
air is somewhat less than®the refractivities of its constituents, 
taken in the proportion in which they occur. . E 
+ It appegred advisable to tryeother mixtures; and a mixture'of 
hydrogen and helium was first selected, because these are both 
very “‘ perfect” gases, inasmuch as their critical points lie very 
low. It was to®be expected that if difference between 
calculated and found values should exist, it should be of the 
inverse characte to thateof a mixtureeof oxygen and nitrogen; 
for they are two somewhat ‘‘ imperfect” gases. The result has 
borne out this idea. i ° een 

A mixture was made of 2060 c.c. of hydregen ‘and- of 
20°12 c.c. of helium free from agon, and of the density 1-960; ° 
and with the refeactivity of the mixture those of hydrogen and e 


. 


. 


e 
ta 






. ‘ . 
pelium avere compar¥d.. Taking fhe refractivity of the mfture 
asginity, tht following ratios were found :— - . 


«e 15977 1°5967 


€lydrogen/mixture 
s i 1°5957 
0°4495 


Mean è... 
. 0°4513 
e 04478 
The calculated values are— 
("04495 x 20°12) -23-21 

40°72 
(1°5967 -x 20°60) _ 80°87 

7 errr 

49°72 102°99 

Here the calculated value of the refractivity of the mixture is 
3 pèr cent. higher than the found value, while with afr the 
calculated value js 0°35 per cent. too low. 

A third experiment was made, in which the “artificial air” 
was a mixture of 19'13 c.c. of carbon dioxide with 19°29 c.c. of 
oxygen, both gases supposed to be at o° and 760 mm. Again, 
taking the refractivity of the mixture as unity we found the 
following ratios :— : 

Carbon dioxide/mixture `... 
Oxygen/mixture ee 


Helium/mixture 
2 ( 33 





we. 12450 
ws O'7525 > 
The calculated values are :— ` 


(1°2450 x 19°13) _ 6r 

3842 61°99. 

(0°7525 x 19°29) _ 37°78 

38°42 99°77 
Here, as with air, the total refractivity found is less than that 
calculated. It is true the difference is not great, but we are 
persuaded that it is real, for it considerably exceeds the error of 
our several determinations. 
The case is not bettered if Lorentz and Lorenz’s formula be 
substituted for Gladstone and Dale’s. Using their formula, 
n — 1/n* + 2, the calculated result is 99°72 per cent. of that 
found for air. 
The coefficient of compressibility of hydrogen is too small, 
while that of other gases, such as oxygen and nitrogen, is too 
great, The effect of mixing equal volumes of hydrogen and 
helium, each of which has too large a coefficient of elasticity, is 
to cause each to occupy twice the volume that they previously 





v 1 


occupied, and to halve approximately the préssure for each. 


The pressure is, therefore, lower than it would be for an abso- 
lutely ideal gas, for each gas, hydrogen and helium. The sum 
of these pressures will accordingly be too low, or transposing, 
the sum of the volumes will be too great. The opposite argu- 
ment holds for air. , 

Now, in considering volumes, we deal not merely with the 
co-volume, z.e. the space occupied by the molecules, but also 
with the interstitial space inhabited by the molecules. But the 
refractive power, if Clausius’s deduction from the formula 
of Lorenz and Morentz is correct, is a function of,’ the 
dielectric constant, and hence of the co-volumes of thé 
gases. Ard here the discrepancy is more easily detected 
than by any determination of density.‘ It must, therefore, be 
concluded ¢hat gases are not, as postulated by Dalton, :in- 
different to one another’s presence, but that they modify one 
another’s properties in the same manner as do liquids, though to 
a different extent. This mutual action at high pressures and 
small volumes modifies even the volume relations, as recently 
shown by Dr, Kuenen. And it must persist at low pressures 
and large volumes, though it may not always be possible to make 
measurements of pressure and volume accurate enough to lead 
to its detection. The refractivity, however, seems” to be.a 
means delicate enough to be used for this purpose. 


e 
t“ Thé Electric Conductivity of Nitric Acid.” By V. H. 
Veley, F.R,S., and J. J. Manley, Daubeny Curator of the 
Magdalen College Laboratory, Oxford. ry y ie 
‘In this paper. an account is given of determinations of the 
electric conductivity of nitric acid of percentgge strengths from 
1°3 to 99°97. purified from nitrous acid, sulphuric acid and: the 
halogen acids. Special forms of apparatus, ang special methods 
of measurements were adopted to ovércome the difficulties of 

polarisation of the concentrated acid. 
The chemical and certain ghysical properties of the practically 
anhydrous a&id were studied ; this acid has no action on various 
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inm and tin, i on calcium carbonate either at ordinary ten 
peratures or at the boiling point. Sulphur and iron* pyrite: 
dissolve quickly and completely in the ently-warmed acid. Ths 
values are given for the corrected density at 4/4, 14°2/4 anc 
24°2/4 of the 99°97 acid, as also for thirty-two samples of acic 
of Kp x 108, Ky, x 108, Kax 108, viz. condu®ivity in Mercury 
units, and for a104, and,610%, the temperature coefficients in tax 
equation R; # Rg {1—af+ A), It is shown that whereas nitri- 
acid behaves as,other electrolytes in possessing a positivi 
temperature coefficient of conductivity for percentage strengtlt 
from 1'3 to 96°12, yet from this point upwards it behaves as + 
metallic conductor. The results of the experiments point tô the 
existence of hydrates of nitric acid containing: 1oH,O, 3H,O 
2H,0 and H,O, with gne*molecular proportion of HNO,m&nd o 
1H,O with 2HNOg, or.H,N,O,, the analogue of pyrophosphori« 
acid. Evidence is thus added to that previously accumulated o 
definite combinations of nitric acid with water. 


Chemical Society, December 2,—Prof. Dewar, President 
in the chair.—The following papers were read :—The representa 
tion of the isomeric benzene hefachlorides by Collies space 
formula, by F. E. Matthews. The githor shows that Collie’ 
space-formula for benzene satisfactorily explains the éxistence o 
two benzene hexachlorides ; amongst other facts explained ar 
the different stability of the #omerides and the formation of onb 
two.—Compounds of piperidine with phenols, by O. Rosenheim 
and P. Schidrowitz. A number of addition products of piperi 
dine and phenols or their derivatives of a salt-like nature Itav: 
been prepared in which the phenol acts as an acid ; they ar 
crystalline, and are decomposed by strong alkalis or acids, 


Royal Meteorological Society, December 15.—Mr. E 
Mawley, President, in the chair.e-Mr, W. Marriott read @pape 
on the rainfall of Seathwaite, Cumberland. This place has lon; 
been noted for its heavy rainfall, being in fact one of the wettes 
spots in the British Isles—the average yearly amount is 13 
inches. The spring months of April, May ad Jùne are th 
driest, so they not only have the least rainfall, but also the leas 
number of rainy days. August, the month when the Lak 
District is thronged with visitors, has the ‘greatest number c 
rainy days. The heavy nature of the rainfall may be gathere. 
from the fact that 21 per cent. of the falls are above 1 inch, 2 pe 
cent. being above 3 inches. The greatest fall in one day wa 
8'03 inches on November 12. The author has investigated th 
atmospheric conditions under which the heavy rainfalls occurre 
at Seathwaite, and he finds that these heavy falls are due teth 
direction and force of the wind. When the wind is blowin 
strongly from the south-east or south-west, it will be concer 
trated in the valleys on the gvindward of Scafell, and.rtish u 
them with considerable force, the air current consequently beim 
projected to. a considerable altitude beyond Scafell. Owing t 
the reduction of temperature with elevation, the air parts with 
great deal of its moisture, which falls as rain. With such 
process going on continuously for a whole day, the heavy rain 
fall at Seathwaite is fully accounted for.—Mr. R,C. Mossma. 
also read a paper on the daily values of. non-instrument 
meteorological phenomena in London from 1763 to 1896. Th 
phenomena discussed were thunderstorms, lightning withon 
thunder, fog, snow; hail and gales, on 


| 





CAMBRIDGE, 


Philosophical Societys December 6.—Mr. F. Darwin 
President, in the chair.~-Features of interest in the faut 
of the Sandwich Islands (with exhibitions), by Mr. R. C. I 
Perkins. Mr. Perkins exhibited and read some notes on sou 
of the more interesting insects from the Hawaiian Island 
Several species of endemic dragon-flies (dgrionine) wer 
shown, some of which passed their earlier stages in wate 
in the usual manner, while others in the nymph state live 
amongst the leave§ of a liliaceous' plant, the diversity in .hak 
having probably been brought about by the-extreme poverty : 
the freshwater’ fauna, -the terrestrial species being much. mo 
favourably situated in regard to'a constant supply of food. 
series of examples of three or four allied species of Longico: 
beetles of the genus Plagithutysus' were remarkable for the 
extreme variability in colour, in spite of their limited rang 
The varieties of each species fell into fwo or three groups, whic 
were hardly, if at all, connected by intermediate forms. T} 
differences between the extreme forms of a species were in son 
cases more striking than the differences between ‘the smi 


metals such as copper, silver, tadmium, mercury, magnesium, ®) themselves.¢ The habits of these beetles, and the several distir 
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ets of stridulating organs with which they are furnished, were 
salso referred to. A: coWection of wasps from the islands of 
\idlokai and Kauai were exhibited, to show the great difference 
man’ superficial appearance between those inhabiting ‘the ‘latter 
sland, and thosgeffom the rest- of the group. No protective 
significanee could be attributed to the uniform and conspicuous 
narkings of the Kauai species,-Remafks on a jgurney-to in-' 
vestigate the habits'and development of Lepidosiren paradoxa, 
w Mr. J. Graham Kerr. The-author gave a%short account of 
min expedition which he had. made to the interior of the Gran 
phaoo of Paraguay for the purpose of investigating the habits 
Mind development of Lepidosiren paradoxa, He was aided by 
a. grang from thé “Balfour Fund, and was accompanied by Mr. J. 
3. Budgett of Trinify College. Lepidositen occurs in consider- 
ble quantity in the swamps towards*the centre of the Gran 
vhaco boreal. It is'sluggish in habits, wriggling slowly about 
wimong the thick vegetation of the swamp. At short but very 
‘Pregutar intervals it visits the surface and takes a breath of air. 
WKts food consists mainly. of large. Ampullarias and masses of 
sonfervoid algæ. The ypung are to a greater extent vegetable 
ieeders than are the adults Lepidosiren makes a burrow in the 
zround at thë bottom of the swamp, and lines it with soft grass. 
In this the eggs are laid. The papillz on the hind limb of the 
maale grow out into long filaments Uuring the breeding season, 
and during life thése are blood-red in colour. They appear to 
be ornamental structures. The eggs are very large—about 7 
mam. in diameter. €celomic eggs have a thick gelatinous coat : 
im fertilised and developing eggs this becomes thin and horny. 
Segmentation is during ity ater stages holoblastic and unequal. 
MGastrulation takes place in a manner which recalls that of 
Urodgy amphibia, and of Cyalostomes. Eventually a tadpole 
darva le hatched out: This ‘develops large external gills and a 
very large sucker of the Amphibian typee The external gills 
mind sucker disappear about six weeks after hatching, At the 
same timie the qplour of the young Lepidosiren becomes much 
jJarker, and they become much more lively in their habits. For 
e first. ten to twelve weeks of its free existence the young 
BLepidosiren does not eat, but lives on the yolk in the walls of its 
gut. A remarkable habit of Lepidosiren was mentioned, in 
Mhat their normally very dark colour becomes during the night 
aearly white. The black chromatophores shrink up during the 
Reours of. darkness, large yellow chromatophores which are also 
woresent remaining expanded. During the dry season the Lepi- 
<dosiven retreats into the mud, in which it remains breathing by 
wmeans of an air-hole until the waters return and set it free. 


EDINBURGH. 


Royal Society, December 6.—The following are the presi- 
«dent and vice-presidents for the coming session :—Lord Kelvin ; 
Lord ‘McLaren, Rev. Prof. Flint, Prof. McKendrick, Prof. 
eChrystal, Sir Arthur Mitchell, and Sir William Turner. Papers 
were read as follows :—On the food, fuel, and air of the world, 
Moy Lord Keivin.~—-Chapters on the mineralogy of Scotland, 
chapter viii., Silicates, by the late Prof. Heddle.—Note on the 
disturbance of the ‘magnetic and meteorological instruments at 
the Colaba Observatory during the earthquake of June 12; 
1897, by N. A. Moos.—QOn a problem of Sylvester’s in elimina- 
tion, by Prof. E. J. Nanson.—On the velocity of graded actions, 
Woy Prof. Walker.—Preliminary note on a characteristic of 
certain chemical reactions, by Pro& Gibson.—On the directions 
‘which are most altered by a homogeneous strain, by Prof. Tait. 


Mathematical Society, December 10.—Mr. J. B. Clark, 
President, in the chair.—The following papers were read :— 
Some questions in arithmetic, by Prof. Steggall.—Methods of 
solution of the equations of elasticity, by Mr. John Dougall.— 
‘Trigonometrical notes, by Prof. John Jack. — Note on a 
transformation of the equations of. hydrodynamics; by Mr. 
@drslaw. re ; 
` ‘ PARIS. a X . . 

Academy of Sciences, December 13.—M. A. Chafin inthe 
chair,—The election of M. Ditte, as a Member in ‘the Section 
of Chemistry, was confirmed by the Pfesident of thé Republic. 
~~On the work carried out in 1897 at the observatory at Mt. 
Blané, by M; J. Janssef. The chief work done was on the 
valug of the sola? constant, although the observations were 
much interfered with by the unfavourable weather.—On the 

jeds of double integrals, by M. H. Poincaré.—Signification 

e number and symmetry of the- fibro-vasculgr bundles of 
poe in the measurement of the perfection of plants, by 
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M. Ad. Chatin.—On the first modifications of nerves MSimplee 
wounds of-the cornea, by’ M. L. Ranvier. The nerve fibres 
of -thé cornea, which are divided, by section, grow ewith è 
an unexpécted -rapidity and activity, if they are in continuity 
with their origin cells.—Remarks, by M. Loewy, on présenta- 
tion of the annual publications of the Bureau dês Longitudes. —~ 
On a new method for determining the vertical, by MM. J. 
Perchot and W. Ebert. The method of Deichmitller, floating . 
a mirror in a bath of mercury, can be modified to give good 
results which are free from. the prejudicial effects of capillary 
phenomena The rgsults are as accttrate as with ‘the plain 
mercury bath, and good measurementsgan be obtained in Paris, 
where the amount of vibration renders the use Of the plain 
bath wery troublesome.—On the problem of Ribaucour, eby 
M. C. Guichard.—On an analytical form of the integrals of 
linear partial differential equations of two independent variables, 
by M. J. Le Roux.—On the resolution of certain differehtial 
‘systems, by M. Riquier.—On a double generalisation of the’ 
equations of Lie, by M. E. Vessiot.—On the positions of un- 
stable equilibrium, by M. P. Painlevé.—On the displacement 
of a plane of which all the points describe spherical lines, by 
M. Raoul Bricard.—The problem of the distribution of elec- 
tricity and the problem of C. Neumann, by M. W. Stekloff.— 
New method of attacking platinum. ‘Preparation of the bromo-": 
platinates of ammonium and potassium, by M. Georges Méker. 
Platinum is attacked by a fused mixture of ammonium sulphate 
and bromide, although it resists the action of either salt ‘taken 
separately. Ammonium bromoplatinate is readily isolated in a 
pure state from the fused mass.—On- phosphorous oxide, by, 
M. A. Besson. By warming together H,;PO, with an excess 
of PCl, on the water bath, and washing the product with water, 
a reddish solid is left, which on analysis gives exact figures for ' 
the oxide P,O.—Properties of sodium carbide, by M., Camille 
Matignon. The carbide forms a white powder, not explosive 
by shock or by friction. On slight heating, it burns in air to 
sodium carbonate, In chemical activity, sodium acetylide far 
exceeds the corresponding calcium compound, nearly all the 
reactions being so violent that carbon is set free, and the sodium 
acting as in the free state.—On a new series of cyclic ketones, by 
M. A. Béhal. The fractional distillation of the heavy oil from wood 
tar, followed by conversion the benzoyl-oximes, has furnished 
two new ketones.—On the neutralisation of glycerophosphorit 
acid by alkalis, in presence of helianthine and phenolphthalein, 
by MM. H. Imbert and A. Astruc. The quantities of soda 
solution required to neutralise a given weight of glycero- 
phosphoric acid in presence of helianthine and phenolphthalein 
respectively are as 1:2. A method for the estimation of the 
acid is worked out from these data.—Heat of neutralisation of 
glycerophosphoric acid, by MM. H. Imbert and G. Belugou.— 
New results relating to rachitis, by M. Gichsner de Coninck. 
—On species in botany, by M. Paul Parmentier—-On poly- 
morphism of branches in inflorescences, by M. H. Ricame. 
Branches of many inflorescences show differences among them- 
~- selves. 
the symmetry is normal. In branches much inclined to the- 
vertical, this symmetry is more or less, distyrbed.—On | the 
geology of the islands of Metelin, Lesbos, and Lemnos ïn the' 
Ægean Sea, by M. L. De Launay.—On an apparatus generating 
leucocytes observed in the peritoneum, by M. J. J. Andeer. 
The peritoneum is the starting-point for the ostiolic apparatus of 
the whole animal, It is here shown that the peritoneum is 
also ‘the starting-point -for ‘the genesis and formation of the 
elements of the blood.—Cholesterin and the biliary salts as a 
chemical vaccine against snake poison, by M. C. Phisalix. The 
bile salis exert the same protecting influence against snake 
poison a8 the bile itself,—On the entozoa of man in Normandy, 
by M. Ed. Spalikowski. 
e 


: AMSTERDAM. : 

; ‘Royal Academy of Sciences, October 30.—Prof. van de 
Sande Bakhuyzen in the ch&ir.—Prof. J. C. Kapteyn on the 
velocity with which the solar system moves in gpace. This 
velocity is deducgd from the’ velocity in the line*of sight of fifty- 

‘one stars measured by Vogel.’ It was dem@nstrated that from these 

velocitiés the syn’s motion can"be deduced with a weight more 

than seven times.as greft as‘that of the determinafion made by 

| Vogel himself, if the ratio ‘of the average velgcity of the stars 
to that of the sun, previously cgmmunicated to the Academy, 
be made use of. Prof. Kapteyn found for the Velocity of thee 
system 10°4 :t_0°7 miles per setond. From this, in connection 

with 4 previot’s communication, is further deduced the mean 
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seneed for ptfblication in the Proceedings a paper by Dr. G. C. J. 
Yosmagr, of Utrecht, entitled “On the retrograde development 
‘of the blood-vessels in the mentum of the rabbit,” and showed 
+ by means of camera sketches of the omen of rabbits (new-born, 
one day, four das, eight days) that Ranvier’s *‘ cellules or 
réseayx vasoformatifs’® are the .last remnants of a process of 
retrograde development of vascular tissues in this membrane.— 
Prof. Bakhuis Roozeboom on an inquiry made by Dr. Mohr into 
the behaviour of solutions of NH,Cl+ FeCl, on crystallising out. 
Besfdes the well-known double salt FeCl,.2N H,Cl. H,O(D,),there 
were detected : FeCl,. NH,C\(D,) and 2FeCR. NYC. 4H,O(D,). 
They were dbtained by a new method of evaporation at a 
congjant temperature in a desiccator, under the micros@pe. 
Some solutions, which precipitate D, on evaporation, dissolvetit 
again, when the evaporation is prolonged. The mixed crystals, 
whicle can also be precipitated from certain solutions, probably 
contain Fe as D,.—On behalf of Dr. Cohen the speaker made a 
communication to the effect that the irregularities observed in 
the Weston-element (Clarke’s, with the substitution of cadmium 
for zinc) had been found to be caused by a transformation which 
solid cadmium sulphate undergoes at 13°. 


behaviour.—Prof. van Bemmelen presented, on behalf of Dr. 
Klobbie, a paper on equilibrium in the water-ether, water- 
malonic acid and ether-malonic acid systems, and the isotherm 
of the water-ether-malonic acid system at 15°.—Prof. van der 
Waals communicated, on behalf of Dr. P. Zeeman, a third paper 
on doublets and triplets produced by external magnetic forces. 
Dr, Zeeman, working with a Rowland grating, has succeeded in 
‘photographing ‘the outer components of the magnetic triplet, 
ithe light of the central component being quenchéd by means of 
-a Nicol. The negatives obtained in this manner, and specimens 
-of which were shown at the meeting, are particularly adapted 
‚for measurements concerning the magnetic change. Measure- 
ments of one of the blue cadmium lines have given for e/m the 
“value 2, 4°10’, The experiments are being continued. —His 
inquiries into‘the action of nitric acid upon methyl amides have 
occasioned Prof. Franchimont to study also the action of nitric 
acid upon methyl nitramines, and he has found that even 
below o° nitrous oxide and methyl nitrate are formed nearly 
„quantitatively, which is more easily deduced from the formula’ 
CH;.N—NOH 
CH, NH. NO, than from NZ 
: (0) 
not produce blue, violet, or green colorations with ferric 
-chloride, though under certain circumstances a reddish-brown 
ferric salt may be obtained from it. Prof. Franchimont further 
presented, on behalf of Mr. P, van Romburgh, a-paper on the, 
occurrence of certain volatile products in tropical plants. Mr. 
~van Romburgh has already examined more than goo genera and 
found methyl alcohol in many of them, acetone in some: of 
them, but methyl salicylate in many more of them, viz. in” 
e18 per cent. of the number examined. Sometimes it occurs 
together with prussic acid. The volatile reducing substance 
described by Reinke and Curtius was also often detected and 
obtained a5 a liĝuid from indigo, rameh, and the leaves of sugar- 


Methyl nitramine does 


*: cane,—Prof..Lorentz on the question of the relative motion of 


the earth and the ether. Remarks on a recent memoir by Prof. 
A. A. Michelson (Amer. Journ. of Science, ser. 4, vol. iii, 
pP. 475). The author discusses the assumptions that are neces- 
sary in the theory of aberration.—Prof. Stokvis presented the 
dissertations of Mr. J. Keyzer, entitled “Ueber Haemato- 
porphyrin im Harn,” and of Mr. J. de Hartogh, jun’, entitled 
“*Ueber Peptonurie und den Nachweis des Peptons im Harn,” 


and added some oral elucidations. H s 


New SoUTH WeLEs. 

Royal Society, October 6.—The President, Hebry Deane, 
in the chair.—Note on_mutilatigns practised by Australian 
aborigines, by T. LL. Bancroft. The paper dealt @with the 
object of the, ‘* Mika” or * Kulpi” operation of the Australian 
aborigines.—On a cordierile-bearing rock frgm Broken Hill, 
by J. Collett Moulden.* This is believed to be the first time that 
cordierite has been recorded in Australia. It kas a somewhat 
extensive development in Se metamorphic rocks of Broken Hill, 
and is described in detail from two parallel exposures of 
granulitic rock about half a guile S.E. by E. from Block 14 

e Mine. The ĉordierite occurs in large crystals and also in grains 
through the granylite.—Note on*the occurrence of a nickeliferous 
opal near Tamworth, N.S. Wales, by D. A. Porter. Several 

. + 
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‘of ice outside that area have been received. 


; It suffices to heat | C 
the element a little above this temperature to restore its normal | 977 bergs, and those of another ship 4500. 


: : s e ! h , 
parallaxef stars of Qifferent magmitude.—Prof. Hulfrecht pre-+| years ago a specimen of opal brought to the writer was said to 


-have beer obtained in the ‘‘ Never-never” ranges on the head 
waters of Attunga Creel, and not far distant from Moufit 
Gulligal, “Parish of Attunga, Gounty of Inglis. Some little 
while ago, being in the vicinity, Mr. Porter eqynd the locality 
and secured a few small specimens, one of which he forwarded 
to be exhibited before thts Society. The mineral occurs in THe 
form of small veins in serpentine rock, and is accompanied by 
veins of a pinkish br salmon coloured chalcedony, exhibiting*a, 
porcelain-like texture and*broken surfaces.—Icebergs in the 
Southesn Ocean, No. 2, by H. C. Russell, C.M:G., F.R:S. 
This paper was prepared as a continuation of one read before the ° 
Royal Society, September ¢, 1895. It deals with-the repogts of 
{cebergs seen since the and of July 1895. Orfe hundred and two 
ships have reported ice in*the interval ; nearly the whole of the 
ice, so reported, was within the area enclosed between 40° and 
86° east longitude and 40° to 62° south latitude ; very few reports. 

It was shown the 
the Zhermopyle steamed for 1000 miles amongst icebergs, and 
that the ocean was clear one hundréd to one hundred and,twenty 
miles north of this track. Some idea gf the number of icebergs 
may be gathered from the fact that the officers of one ship counted 
This and the’ 
previous paper cover a periéd of six years, and it was shown 
that at times the icebergs come into, or leave the track of vessels 
in a few days; three instances in which there had been sudden 
disappearances were shown to be coincident ia point of time wth * 
the advent in Australia and the ocean between the Cape and 
Australia of strong north to north-west winds. 

- 
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. Pid . 
e: MOTIVE POWER AND GEARING. 
Motive Power and Gearing for Electrica? Machinery. 
* By E. Tremlett Carter, C.E., M.LE.E., &c. Pp. xxii 
+620, (London: The Electrician Printing and 
*. Publishing Company, Ltd.) ; ee 
M> CARTER has writtenea very interesting and 
very useful book on a subject of much importance 
for electrical engineers. The needs of electrical practice 
«dave had a great effect in stimulating the invention of 
quitk-running steam engines, the improvement of gas 
engings, and the digcovery of modes of transmitting 
power from the driving machine to the driven which did 
not formerly exist. An electrical engineer is all the better 
electrical engineer’ for beinge also a good mechanical 
engineer ; but as he must master (if he is to be anything 
, byt the veriest rule-of-thumb mechanic) in the course of 
his training in the class-room and the workshop, a very 
considerable body of more purely electrical knowledge 
and practice, and, over and abo¥e, acquire some know- 
ledge and experience in mechanical matters, the latter 
is the point in which, when starting on his practical 
career, he is apt to be most deficient 

Of course,efor making all these things realities to a 
«man, there is no education for the engineer like that of 
the workshop, provided his theoretical training in the 
principles of the scientific work he is to do (for scientific 
it ought always to be, or he is no true engineer), is carried 
on at the same time, just as for the scientific study of 
physical, science there is no training like that of the 
laboratory carried on parallel with systematic discussion 
of physical theory and experiment in the lecture-room. 

The electrical engineer, as we have observed, however, 
if properly trained, has always an inquiring spirit, and 
an observing eye, arid an adaptability of self to circum- 
stances, which enable him as he goes on in his work, and 
comes into contact with the considerable diversity of 
machinery which it is his lot to encounter, to gradually 
become a mechanical engineer of great resource and 
skill so far, at any rate, as his own depar ren of work 
is concerned. 

A book like Mr. Carter’s, studied in connection with 
*workshop practice by a capable man, or kept'on the shelf 
ein the dynamo room to b€ read and consulted when 

* time or the requirements of work present opportunity, 
cannot but be of great service. The topics dealt with 
are many and various, and an enumeration of them 
would more than occupy all the space at our disposal, 
though it would bring out very clearly how great is the 
. tange of mechanical question and dévice with which the 
electrical engineer is now concerned. ' 

The first chapter deals with fundamental principlas, 
such as motive power, work, energy and its sources, 

inertia, waste power and useful’ power, load -and load 
diagrams, dynamometry (more properly ergometry), and 


„storage of enetgy. The order of treatment differs some-, 


. what from that which in a complete discussion of such 
ubjects would be regarded as logical, but it is, so far asi it 
*—ges, quite scientific, though the ideas rêferred to ate 

S Becasio ally so general as to require a good deal, of 
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‘Spécial ‘discussion and elucidation, which of N must 
be obtained elsewhere. 


In the discusgion of reciprocating (or simple hatmonic}.: 


motion, it would have been well to insert besides the - * 


statement that the numerical ratio of th® acceleration to 
the displacement is a constant, that the value of this 
ratio is 47®/T? where T is the period of the motion. This 
is a simple rule which is of real service in dealing with 
vibrations. The phrase “elastic forces of inertia” seems 
a little strange to the pure physi@ist ; but ofcourse what 
the author is insisting on, is the give and take actiongof a 
body, which in consequence of its inertia stores up energy 
in an accession of speed, and restores it again when the 
speed is. ‘diminished. 


A beginning is made in this chapter of the important - 


subject of the measurement of power. One or two forms 
of brake and of transmission dynamometer are described, 
and the general principles discussed, the further treat- 
ment being left till the systematic application of tests 
comes under review. 

In this chapter also, it ought to be mentioned, the 
author treats of economy of design. Lord Kelvin’s law 
of economy, though acted on to some extent, is not yet, it 
is to be feared, fully appreciated and acted on. It says 
really that improvement cannot be economically carried 
beyond the point at which the proper annual charge for 
the capital invested in an improvement of plant, is just 
equal to the annual saving effected by making it. Here 
is a point, of course, at which increase in the cost of 
materials and labour retards, and diminution in the same 
facilitates, improvement in design. 

After a statement of the problem to be solved, which 
he puts in the form, “ What are the best provisions which 
may be made for utilising the available energy for the 
performance of useful work and the production of a pay- 
ing revenue?” the author proceeds to deal with the 
steam engine. This forms Part ii. of the work, and is 
treated under -the headings: Fuels, thermodynamics, 
principles, steam, furnaces and boilers, theory and action 
of the steam engine, steam engine details, some typical 
steam engines, steam engine driving, the steam ehgine 
in relation to electric power, the management of steam 
plant. 

After this enumeration of chapters, itewill not appear 
surprising that this part comprises more fhan half the 
book by some twenty-two pages. All the chapters seem 
to us full of practical information, and of great value to 
electrical- engineers. The sketch of thérmodynamics 
given is perhaps that which is most directly open to 
criticism, not so much on account of what is included a as 
of what is left out. There are, however, one or two 
points on which* we would offer one or two slight 
remark® First it Would be well always, if the phrase 
“perfect gas” is to be used, to offer somè direct de- 
finitio& of its meaning. Mr. Carter does so in his p. 73. 
Practically what he defines as a perfect gag is one which, 
under all cofiditions, fulfils the characteristic equation 
PV/T = constant. , But in the gefinition of; T there seems 
a little looseness. Thus it is stated (same page), “taking 
the zero on the Fahrenheit scale as thë standard it was 
found by Charles, that all®gases expands 1/460 of their 
volume ate this temperature when raised from any 

| temperature to a temperature 1° F. higher.” - Then from 
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this, i increase of volume for each degree of the F#scale | expert in these matters. 


ig is igferred that the absolute zero is 460° F; below the’ | 
ordinary zero. Logically this process is deficient in 
that it presuppoges a known Fahrenheit scale ; and there 
were gust as many perfectly exact Fahrenheit scales as 
there ‘were previously existing exactly made Fahrenheit 
thermometers, Our i impression is that the law of Charles 


‘or Gay-Lussac expressed the fact that the different gases 


experimented on, all expanded by neafly‘fhe same frac- 
tion of their volume at the temperature of melting ice on 
being raised under constant pressure from that tempera- 
ture to the “boiling point” of water. Then Z%4żs ex- 
pansion (from Vo-to Vip say) obtained accurately for any 
one gas enables 2 C. to be defined for ihat gas as thermo- 


' metric substance as that temperature for which the 


_ will not be necessarily the same for all. 


volume of the gas: under constant pressure is vp) + 
Z (Vio — V)/100, and so also for the Fahrenheit scale. 
Taking air, we get by this definition the air thermometer 
scale, which, having its own independent definition, can 
be used as a standard of comparison for other thermo- 
meétric scales, 

From ‘this we get the absolute zero on this gas 
thermometer scale as that for which Z = — 100 VoVo- Up) 
that is for which the volume of the gas isgzero. Fulfil- 
ment of Boyle’s law, if it exists, gives agreement of the 
similarly, but independently, defined constant volume 
scale for the same gas with the constant pressure scale. 
Thus we get an independent scale for each gas for 
which accurate experimental data are available, and the 
numerical reckoning of the absolute zero of temperature 
We say this 
with Mr. Carters note on p. 107 in view. We believe 
that a perfect gas is best defined as one which obeys 
Boyle’s law at all pressures and temperatures, and gives 
a constant pressure scale agreeing with the only properly 
absolute scale of temperature, that of Lord Kelvin, or, 
which comes to the same thing, as a gas which, besides 
fulfilling Boyle’s law, has an invariable ratio of specific 
heats. 

The second law of thermodynamicsi is hardly that given 
on p. 106, which is really the so-called “axiom ” on which 
lord Kelvin base@ the second law. The law itself is 


most shortly expressed by the equation [agle=o, where ¢ 


is absolute temperature, dg .a quantity of heat taken in 
(or given out) at temperature ¢, and the integral is taken 
round a reversible cycle. If 4 be the lowest available 


temperature, the positive value which —% J dgjt has for 


every non- -reversible cycle is Lord Kelvin’s T 
for the heat dissipated in the cycle. 

We are rather disappointed that no treatment, ¢ & the 
beautiful graphical treatment giveħ by Maxweb, is in- 
cluded of the thermodynamics of change of state. By 
means of the Protean fundameftal parallelogrameof the 
Carnot cycle, the, whole.of the essential part of thermo- 
dynamics can be | given,in two or three page® A statement 
from this point of view of, the information which thermo- 
dynamic thedry gives as to the density of saturated 
steam would not have been inappropriate here. 

a The account of furnacés®and boilers and of steam 
engines generally seems very full and complete, but a 
Tull review of it'is a thing to be undertaken only by an 
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No one, however, who takes an 
interest in engineering methods and results, and nothing 
| cari be more valuable for the physicist than their study, 
can fail to be struck with the fulness of T information 
given by Mr, Carter. > 
In Part iii. * gas, and oil engines are discussed, and we 
have, after a chapter on gaseous and liquid fuel, the Otte 
cycle, gnd engines working on this cycle are fully de- 
scribed. This, to us, is perhaps the most interesting part ` 
“pf the book, Prime-r&overs of this description shave 
advanced immensely during the last ten or twelve years, 
and the lot of those who have to use them is cast in 
much pleasanter places. We have a lively recollection; 
of having to toil with five or six enthusiastic labort 
students turning the fly-wheel fer nearly half an họur at 
a time trying to get a large gas gngine started. This 
and other difficulties, and the continual setting to rights: 
which the engine requiredewould have tried the patience 
of a saint, and certainly were too much for ordinary 
mortals. ' , 
In Part iv. water motors and turbin‘es generally are 
discussed, in Part v. gearing is. dealt with, and in 
Part vi. we have a mfGst" valuable account of types of 
power stations. e * 
The book, it ought to be mentioned, is óne of several , 
excellent practical works that have appeared by instal- 
ments in the Electrician. It is very thogoughly illus- 
trated with excellent drawings :' engines of all kinds,., 
central power stations, details of machinery, such as 
valve gear, governors, injectors, &c. Some of these 
might perhaps have been worked up better, but.most 
are good, and all are thoroughly business-like and 
intelligible. We regret that we have not spac to deal 
with the work more adequately ; but as it is, in fact, a col- 
lection of some three or four separate treatises of great 
value, any attempt to fully review it here is impossible. 
We have nothing but congratulation for the author on 
his work. Electrical engineers are deeply in his debt. 
A. GRAY. 





A PIONEER OF MEDICINE? 

Masters of Medicine. John Hunter, Man ‘of Science and 
Surgeon. By Stephen Paget, with an introduction by 
Sir James Paget. 8vo. Pp. 272, with a frontispiece. 
(London: T. Fisher Unwin, 1897.) 

R. FISHER UNWIN has undertaken to publish. 

L a series of volumes dealing with the life and’, 

works of the great scientific men who have brought 

medicine and the allied sciences to their present state of 
perfection. The object of the series,'which is under the 
general editorship of Mr. Ernest Hart, editor of the 

British Medical Journal, is to set before unprofessional | 

readers a plain account of the lives and fortunes of the 

*“ Masters of Medicine,” with such a survey of their work 
as may be necessary to show wherein they excelled. 

John, Hutter lends himself particularly to this method 

of treatment. Living only a hundred years ago, the 

founder of a gfeat school of thought, ethe hero of a 

hundred orations by the most eminent surgical minds" of” 

the century, there exists plenty of material from which sy 
construct a most readable biography. His life, indeed 

has diten been written but not always judiciously, for 





set in the minds of the students.” 
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is, only of late years that the critical spidt, which has 
reduced the writing of history to a science, has begun to 
pervade the historians of meditine. Mr. Paget has 
performed his work excellently, for he has consulfed 
ogiginal, authfrities and has availed himself, by the 
kindness of Miss Hunter-Baillie® of such documents 
belonging to the Hunter family as are now in her 
Possession. Fresh light is thus, thrown upon’ some of 
the more obscure points. in ‘Huinter’s career, whilgt the 
charming personality of Mrs, Hunter, who selected “the 
word§ for Haydnis Creation, is bfought into bolder relief, 

John Hunter, thé founder of pathology, or the science 
which deals with the causes and. progress of disease, was 
sage of the younger members of avery remarkable band 
of Pioneers in medicine who were born within a few 
miles of each other,in % remote country district of 
Scotland, and who flostrished in the middle of the last 
century. First in seniority was Smellie, of Lanark, the 
great man-midwife ; then Cullen, sometime professor of 
medicine in Edinburgh, born at Hamilton; after him 
‘came William Hunter, in some respects greater even 
than John, his youngest brother; and finally Matthew 
Baillie, nephew of thg Hunters, and the most worthy 
disciple of his unclés. Smollett,"too, was the intimate 
fries of Smellie, and so must-have known the Hunters. 


It would be of extreme interest to know the factors | 


which led to the production of such €xtraordinary talent 
in so circumseribed an area and for so limited a period. 
‘dn the Hunter family no less than three sons of- the ten 
children were extraordinarily gifted, and in’ each case 
their genius was directed towards medical science. That 
the genius was innate is clearly shown by. the fact that 
John Hunter instantly ‘became an -accomplished an- 
atomist, and that although he-was-an original thinker 
of the highest power, he was‘in-many respects illiterate, 
and always had the greatest difficulty in expressing his 
thoughts in words. Begiyning with nothing, John 
Hunter, after many years of struggle, achieved a fore- 
most place amongst the surgéohs of London. But it 
was by his teaching, rather than by his clinical powers, 
that he gained his reputation. Edward Jenner, in 
England, the discoverer of vaccination, and Dr. Physick, 
who lived to become the veteran exponent of his master’s 
teaching in America, were amongst his house pupils, 
whilst all the foremost surgeons of the next generation 
had attended his lectures—lectures which cost his hearers 
but tenpence a-piece, as Mr. Paget points out, for they 
were near a hundred in numfer, the honorarium for the 
‘course being four guineas. Yet the lectures were of the 
most magnificent kind, for they comprehended the whole 
circle of the sciences round surgery. They were made 
at a great cost to Hunter, for his brother-in-law, (Sir) 


Everard Home says of them: - : 


. ° a . 

“ Giving lectures was always particularly unpleasant to 
him; so that the desire of submitting his opinions to the* 
world, and learning their general estimation, was scarcely 
sufficient to overcome his natura] dislike to speakisig in 
public. He never gave the ‘first lecture of his course 
without taking thirtyedrops of laudanum to take off the 
effects of his uweasiness. He was so diffident of himself 
that he trusted nothing to memory, and made me draw 
Š short abstract of each lecture, which he read on the 

owing evening ds a recapitulation to conpect the sub, 
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Ed * . 
I? is no wonder, thæefore, thatf the toils e.f his 


practite, the cares attending the amassing of ẹthe' 


nucleus of the magnificent museum now housed ig 
Lincoln’s' Inn Fields, and the labours of teaching,’ 
early overweighted a body by no means strong. He 
suffered from angina pectoris for mdhy ‘years before ‘his 
death, and was wont to say that his life was at the mercy, 
of any rascal who chose to irritate him, and he was very 
irritable. He died suddenly at St. George’s Hospital, 
October 16, 1793, òn the same dgy, and perhgps at the 
same hour, that the unfortunate Marie Antoifette, Queen 
of France, was beheaded in Paris. He was buried ir®the 
vault of St. Martin’s-in-the-Fields, whence the pious care 
of Frank Buckland rescued his remains in 1859° and 
they were re-interred in Westminster Abbey. 

Mr. Paget has performed his task most excellently, 
and if the present volume is to be taken as a standard 
for the series the sale should be large. Not only is the 
book well and pleasantly written, abounding in anecdote, 
but it is most tastefully produced, so that thé paper, the 
print, the binding, and the reproduction of a part of Sir 
Joshua Reynolds’ portrait of Hunter are in every way 
admirable. 





SELECTIONS FROM A DIARY. 

The Journals of Walter White, Assistant Secretary of 
the Royal Society. With a preface by his brother, 
William White. Pp. vii + 285. (London: Chapman 
and Hall, Ltd., 1898.) 

OST of the Fellows of the Royal Society of more 
than twelve years’ standing will retain a lively 
recollection of Mr. Walter White, whilom Assistant 

Secretary to the Society, and will look with interest into 

the present volume. ` Mr. White entered the service of 

the Royal Society in 1844, and in 1861 (not, as incorrectly 
stated in the preface, in 1853, “less than ten years”) 
was appointed Assistant Secretary, which office he held 
until 1885. During this long period he had unusual 
opportunities of watching the inner working of the 

Society, and thus the development of scientific ideas 

and activities ; and the reader of the diary of so shrewd 

and obsérvant man as he was, would faturally expect te 
learn much. We are compelled to say at once that such 

expectations will not be fulfilled. . ° 
The first chapter, which contains entries inthe diary up 

to the time of his attaining a post at the Royal Society, is 

interesting as showing how a man, brought up as a cabinet- 
maker, after pursuing diligently his trade for some years, 
by continued intellectual toil, bravely teaching himself, 
won his way, amid many discouraging circumstancgs, 

{© a means of livelihood more congenial to his nature. 

„It will probably ‘surprise many of the. Fellows of the 
Royal S8ciety to learn that one whose great knowledge 
of languages’ and literagure ‘had ‘often: been of help to 
them, Sad spent so many ‘of his earlier years at the 

| joiner’s bench, . 3? p 

“The thitd chapterputs ‘together ‘a”number of *éittries’ 

illustrating Mr. Walter Whites “intimacy. with the late, 

Lord Tennyson. From one of these entries we gather 

that it was*'a suggestion’ fiom Mr. Wafter White which 

led the poet eventually to build a house at Haslemere. e 
The secomd and fourth chapters contain, together with, 
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$ s other måttegs, entri® relating D the Royal Sotiety and- 


science the former chapter dealing with the periodi 
from 1844 to 1861, whet Mr. White betame Assistant 
° «Secretary ; the latter with that from 1861 to 1884, the year 
before he ceased®to gold office. The forty years which 
these*two chapters cover were years in which science 
made remarkable strides, and years also during which 
impgrtant events took place within the Society. Mr, 
Walter White was literary rather thaw s¢ientific in his 
leanings ; stiél the recofds of the impressions made by 
the siccessive exposition of new scientific ideas’ upongone 
who listened to them in turn, near at hand, during so 
long æ series of meetings of the Society could not fail to 
* be interesting.. We are told in the preface that the 
present volume is not .the whole diary, but only 
selections from it. It is' to be regretted that what has 
been published contains so little dealing with the 
weighty matters of science brought before the Society 
during the forty years, or with the effects produced’ 
by new ideas on those who were the first to listen 
to them, It is still more to be regretted that the 
selection has been so largely confined to matters 
which cannot justly be called by any other name than 
tittle-tattle and scandal. From his position Mr. Walter 
White was to a large extent á confidential Servant of the 
Society. The Fellows were in the habit of talking to 
him freely, and often -expressed themselves concerning 
scientific things and scientific persons in a familiar and 
unguarded manner. There could be no harm in Mr. 
Walter White writing down for his own delectation say- 
ings which pleased him on account of their picturesque 
force, such as Mr. A.’s account of Dr. B.’s opinion about 
Prof. C?s works and ways; but it is to be exceedingly 
regretted that Mr. William White should have thought 
it desirable to give publicity to gossiping statements, 
, redeemed neither by wit nor by accuracy, the appearance 
of which can do little more than give pain to the living, 
or to the friends of the dead whom they concern. We 
hasten to add, lest the above remarks should excite 
curiosity, that the. gossip in question will yield very little 
e amusément where it does not give offence. We may 
asid that the volume does not do justice to Mr. Walter 
White himself any more than it does to the leading men 
of science andethe Royal Society; their conversation 
e with him dig not consist chiefly in finding fault with 
each other, nor was his chief delight in listening to them, 
‘and taking notes of their angry or idle words. 





OUR BOOK SHELF. 
Agricultural Chemistry. By R. H. Adie, M.A., B.Sc., 


= and T. B. Wood, M.A. 2 vols. Pp. Lae. and 

= vii -+ 229. (London : Kegan Baul and Cy, Ltd, 
1897.) 

e In the preface this is describedgas an elementary text- 


book of ‘chemistry, designed for students beginniflg the 
study of agri¢ultwral science, and adopting as its method 
the teaching of the subject by experiment The book 
demands some attention, as it is written by the teachers 
of agriculture‘in the University of Cambridgé. 

We are often told that the only right way of teaching 
chemistry is by leading the student to be himself the 
discoverer of themical fact? and laws by a series of 
experiments, observations, and Inferences. This method- 
is certainly excellent as an introduction to the science, 
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but it becomes too cumbersome as.the scholar proceeds, 
and the teacher soon finds himself making importapt 
statements of which rfo demonstration is forthcoming: 
Nor are all parts. of the science best learnt by the 
exhibition of experiments. It is, indee@easier tg learn 
grammar as grammag, than to discover gramthar fer 
ourselves by¢the analysis of a language. 

The first of these small volumes is intended as an 
introduction ‘to generals chemistry; the second deals 
with the subjects of soil and manures, with a briefer 
refefence to the constituents of plants, and the Pe 
of foods. 

* It is difficult to telè in what manner Be book 4s in- 
tended to be used. Tlfe details of the experiments are 
often so imperfectly described, that it would be im- 
possible for a student to perform them without iia 
directions. The preface statés that the book is especi 
intended as an aid to teachers; but if the teacher is H 
follow the course marked out, he must clearly Wave a 
great deal of other information to?fall back upon. One 
cannot, however, resist the conclusion that a great many 
of the experiments mentiened are not meant to be per- 
formed, but merely to be talked about. ` 

We need hardly say that: a good deal of correct 
teaching is given, but the errors and«deficiencies afe | 


not a few, R. W. 
edil e 
Notions générales su C Ecorce terrestre. Par M. le 
Prof. A. De Lapparent., vo. Pp. Ea (Pawis : 
. 


Masson et Cie., 1897.) 


GEOLOGY can be made attractive enough 7 a good 

writer who divests the subject of those getails which 

concern, only the specialist. To learn the aims of the 

science ‘and its main results are all that the general” 

reader and the elementary student require; and it is 

well when, as in the present little work, a distinguished 

master is not only willing but able to produce such a 
sketch agreeably written as well as instructive. The 

subject is introduced inthe course of six lessons, and 

the author, in the first place, deals with the earl¥ history 
of the globe, with seas and continents, and the external 

features of the earth in general. He passes on to 
consider various questions ,of physical geography, and 

the erosion of the land by rain, rivers, and sea. His 
remarks on the cutting away of river-courses so as in 

time to produce a profil d'équilibre are illustrated with 

reference to the Seine, which has excavated its channel 

almost to the lowest possible level throughout its main 

course. `The method of accumulation of various sedi- 
ments, and volcanic phenomena are next discussed. Up- 
heavals and depressions and the sequence of rocks form 

the subjects of another lesson. Some account of the 

Paris Basin is given, and in conclusion there is a brief 
description of the principal geological formations. The | 

work is illustrated by thiyty-three figures of fossils, * 

‘sections, and photographic’ reproductions. Among the. 
fossils only the principal forms of life are indicated, such 
as a Sea-urchin from the Chalk, a Devonian Spirifer, 

Jurassic Ammonites, and a Fossil Bird. The student’s 

mind is therefore not burdened with many names, but a 

perusal of the work will give him a clear general grasp 

of the principles and elements of geology. H. B. W. 


The Dawn of Civilization : “Egypt and Chaldea. ( Third ' 
* edition.) By G. Maspero. ` Ppi xiv + 800. (London : 
‘S.P.C.K., 1897.) 


THE third "edition of “The Dawn of Civilization,” the 
English translation of Prof. Maspero’s “Les Origines,” 
has just been issyed.” The three co¥ured photographic 
plates which were-inserted in the secofd edition are, 
here retained, while but few changes have been made in , 
the text of the second edition of the work. The mo 
considerable aaidition appears to be in the chapter deal- rt: 
ing with the first Theban empire. Here the dion 
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gives a brief sketch of the conclusions tha? may be drawn 
from a.study of the remains recently found by Prof. 
etrie between Ballas and Naq&da. Towards the end 
of the sixth dynasty the Libyans, yielding to a migratory 
impul$e, ovesrai? the western frontier and established 
thémselves in Egypt, leaving a peymanent record of their 
presence in the burying places and remaiys of villages 
which extend the whole length of'the mountain chain 
‘from Sifit to Gebelén, Prof. Maspero oes not go so far 
as Prof, Petrie, who would regard the whole of the south 
of Egypt as having been wrested from the nativ® leings 
by (his “new race”; he does, however, conclude that 
these Libyan gettlers: were predeminant throughout ‘2 
considerable area on the left bank of the river, and that 
their influence was felt for more than acentury. The 
“pagination remains the same as that of the two earlier 
etefions of the book. , 


The Bocal -Distribugion® of Electric Power in Work- 
shops, &c. By Emest Kilburn Scott, A.I. E. E. Pp. 
137 + vili. (London: Biggs and Co.) 


THE advantages of électricetransmission of power in 
factories and workshops are not so well known as they 
might be, or the electric driving of machinery would 
be more extensively adopted than it is. Wherever 
electric motors have been made to do duty in machine 
shops, complete successabasacen attained, but it is only 
in late years that engineers and ‘proprietors of factories 
have learned to make use%f electric driving to any great 
extént. Lately, however, this branch of electrical 
engineering has been coming to the front, and it promises 
to develop into the most important branch of electrical 
work, electrit lighting not excepted, 

‘= The information brought together ‘by Mr. Stott will 
show manufacturers what has Leen done, and what 
electric motors are capable of doing. The advantages 
of electric driving, both economically and commercially, 
are clearly pointed out, and detailed particulars of power 
required by various machines are given. The advantages 
and disadvantages of alternating currents from the point 
of view of power distribution in factories are discussed, 
and there ,are descriptions of the various -points of a 
power installation, with examples of the most recent 
practice. The book is thus®ne which should be in the 
hands of all who are concerned with the applications 
of electricity to the machines and tools of workshops 
and factories. : 





+ 
Memory and its Cultivation. By ¥. W. Edridge-Green, 
M.D.,*F.R.C.S. (International Scientific Series.) Pp. 
307. (London: Kegan Paul and Co., Ltd., 1897.) 


DR. EDRIDGE-GREEN considers that the human mind 
is divisible into “ultimate faculties,” a list of which he 
„ gives. Of these “ultimate faculties” some thirty-seven 
* are assigned tọ this position with certainty. Dr. Green 
. has no doubt whatever abéut their fitness to be con- 
sidered “ultimate faculties,” although amongst them are 
such qualities as Causality, Alimentiveness, and Inhabitive- 
ness, Others there are, such as Vitativeness and Human 
N ature, whose position as ultimate faculties of the human 
mind is still swé judice, Dy. Green might, we think, have 
postponed the publication of this book until he had ‘made 
.-up his mind about them. Part of tlte book is devoted to 
the ‘description of a system ‘of cultivating the memory; 
but there is the best possible evidence that either Dr. 
Green does not himself utilise this system, or the systéin 
is‘worthless. He would certainly never have published a 
work on psychology without acquainting himself with the 
apy state of knowledge upon the subject. Yet he 
has forgotten the whole of his psycholgical studies as 
° completely as if they had never existed. If his system 
ere one for cultivating the art of forgetfulness, and 
Aree a perfect system, the result could not be moge 
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. esionwand Hallucinations, By Egmund Parigh. Ép. 
xiv¢+ 390. (London: Walter Scott, Ltd., 1897. EA 


THIs is a very įhorough account of the subject, inefact it 
is, perhaps, for the series to which the book belongs, 
almost too thorough, and the general reader may find 
some difficulty in getting a clear acgoun® of the author's 
views out of the mass of detail. The conditions of 
fallacious perception are fully considered, and the general 
phenomena are referred to disturbed association. The 
author gives new definitioris of illusion and hallucination, 
the former beng Supposed tode pend on the suppression 
of certain processes which northally interwehe between 
theeimmediate sensory change and the perception pr rogess, 
while. hallucination is ‘referred to forced -association. 
These definitions have the advantage that they refer both 
phenomena to a common cause, z.e. to dissociation of 
centres normally acting together; but they are open to 
the objection that they are based on purely theoretical 
and uncertain views, and it would probably be better to 
retain the old definition depending on the existence or non- 
existence of an external stimulus while recognising that 
there is no hard and fast line between the two conditions. 
There are two interesting chapters on the ‘results of the 
international census of waking hallucinations. The 
author brings forward much evidence that the real nature 
of the“ waking state” in most cases was one of abnormal 
dissociation. He criticises adversely the evidence for 
telepathy derived from the census, which was regarded as 
valid by the guthors of the English Report. 
forward from the Report itself evidence against this 
conclusion, and in regard to the supposed positive 
evidence, he lays great stress on the importance of simi- 
larity of association of ideas in the two cases. Among 
many other interesting points, only one can. be mentioned 
here, viz. the criticism of the view that the negative 
hallucinations of hypnotism depend on suggested in- 
attention. The author points out that an object may be 
made by suggestion to appear smaller and smaller, till it 
finally disappears. In this case, according to the theory, 
a phenomenon due to concentration or special direction 
of attention would be süddenly. replaced by one due to 
lack of attention. 


aaae 





Transactions of the Rochdale Literary and Scientific 
Society. Vol. v., 1896-97. Pp. go + xxii. (Rochdale : 
James Clegg, 1897.) 

By publishing the papers in this volume the Council of 


the ‘Rochdale Literary and Scientific Society brings the: 


work of the Society into prominence, and assists: in 
making the objects of the meetings known to a widgr 
circle. The volume is as interesting as its predecessors, 
and is a creditable addition to local, literature and 
science. Among the papers containe in the volume 
is a chatty account of “ Men and Mannejs in Manila,” 
by Dr. A. Jefferson, an elementary déscription (with 
figures) of “Egyptian hieroglyphics, picture-writing, 
and the English alphabet,” by Mr. C. Heape, a brief 
note on some graphite and flint implements found ina 
neolithic store near Rough Hill, by Mr. W. H. Sutcliffe, 
and a paper on the geological history of the Cephalopada, 
by Mr. Charles Wardingley. 

We see from the report that ‘a number of other papers, 
not inckided in the present volume, were read before the 
Society during the nineteenth session, and several very 
instrugtive lectures wer@ delivered. The Society, appears, 
indeed, to be a centre of light and leading į in Rochdale. 


Les Constaites Physico-Chemiguyes. “By D: Sidersky. 
Pp. 207. (Paris : Gauthier-Villars et Fils. Masson 
and Ci, 

M. SIDERSKY has already contributed ‘a rer on 

polarisation and saccharimegry to the Aide-Mémoire series 

in which the present book appears. The constants herean 
described - are dealt with in a similar manner ; they 
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include* density, cBange of state, viscosity, cApillarity,- 
indfces of refraction, calorimetry, and photometry. For 
each ®f these constantg, the author hyiefly describes 
‘the most exact and convenient methods of determining 
them, and gives,in tabular form the results of observa- 
tions made on variows substances. In the descriptions of 
methods of experimentation, preference is given to those 
ivhich are actually used in practice’ outside the physical 
laboratory, so the book will be a real aid in technical 
work. Physicists and physical chemists will find the 
volume a handy epitome of methods afd fsults. 


By Roadside and River: Gleanings from Natyres 
Feeds. By H. Mead Briggs. Pp. 204. (London: 
Elliot Stock, 1897.) 

“Tut hand of destiny has scattered broadcast through 

the land the seeds of hope, and yet how many of them 

all have reached the harvest of ambition.” If we rightly 
understand the purport of these opening words of the 
preface, the author is expressing some anxiety as to the 
fate of his literary efforts, and wondering whether his 
work will be appreciated. We wonder also what becomes 
of the host of books like this one, well printed and 
daintily produced, but amorphous in structure, and having 
no particular aim. There are, we suppose, people who 
enjoy’ reading insipid remarks based upon casual ob- 
servations of nature, and to their kind attention we 
commend this book. A scientific mind soon wearies of 

‘trying to pick out the slender threads’ pf fact which 

meander through the mass of sentiment. 





LETTERS TO: THE EDITOR : 


[The Editor does not holt himself responsible for opinions ex- 
pressed by his correspondents. Neither can he undertake 
to return. or to correspond with the writers of, rejected 
manuscrip's intended far this or any other part of NATURE. 
No notice is taken of anonymous commeuszcacions.} 


The Dugong. 

In the Hakluyt Society’s last book, “The Christian Topo- 
graphy of Cosmas, an Egyptian Monk” (London, 1897), there 
are some interesting notices of ‘‘ Indian Animals” with figures, 
copies of those in ‘‘ the Florentine Codex ” ; which, in their turn, 
may have been ‘‘ drawn by Cosmas himself (or under his direc- 
tion),” according to an excellent modern critic. 

In one passage Cosmas says ‘“‘the flesh of the turtle, like 

mutton, is dark-coloured ; that of the dolphin is like pork, but 
dark-goloured and’ rank; and that of the seal is, like pork, 
white and free from smell.” : 
ə For reasons too losg to give here, I suppose Cosmas’ ‘‘ seal” 
(phoke) to be the dugong (halicore), which is generally de- 
scribed as very eatable ; but I cannot anywhere find its colour, 
as meat, described. 

“Potted dwgong” from Queensland was on the London 
market not long ago; and I tried it, once. It was much of the 
colour of potted tongue. 

The figure is more like a conventional sea-horse than any- 
thing else, and cannot be relied on much. It is, perhaps, a 
little less unlike to a dugong than to a seal. 

' The confusion of dugongs with seals still exists amongst sea- 
mdh ; though, of course, dying out amongst officers. 


. W. F. Sincfarr, & 





Potato-Disease. e 

In the “ Life and Letters of Charles Darwin,” Darwin writes 
as follows :— : be ° 

“ Mr. Torbitt’s plan of overcoming the potato-disease seems 
to me by far the Dest which has ever been suggested. It con- 
sists, as you know from*his printed letter, of rearing a vast 
number of seedlings from crgss- fertilised’ parents, exposing them 
to infection, ruthlessly destroying all that suffer, saving those 
which reSist best,,and repeating the process in successive 
seminal generations ” (vol. ili. p, 348). g 
e Can any of yðar readers inform me whether the plan was ever 
-carried out, and if so with what athount of success? 
*- Newcastle-on-Tyne, December 11. G. W. BULMAN. 
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THE PREVENTION AND CURE OF « 
RINDERPES®Y. ‘ 


«, 
i the second fortnightly number for October of the 

Agricultural Journal of the Capg of Good, Hope 
is given a long report of a Conference bet®een the Hon. 
Mr, Faure, Ministere for Agriculture, Mr. Hutcht&h 
(C.V.S.), DE Turner, Dr. Edington and Dr. Kolle on 
the question of* inoculation against rinderpest. Tis 
account is followed by the Resolution of Conference, by 
a Igteer from, Dr. Edington and by one from Mr. 
Hutcheon, in the latter of which is given a review of the 
flifferent methods of €noculation nowy used foie the 
purpose of obtainin§ „a certain degree of imnfunity 
against rinderpest in the cattle of South Africa. As 
so many different statements concerning the exact, 
methods used at the Cape by Koch, by Edingto 
and by Turner and Kolle, and also by Messrs. Danyz 
and Bordet, have been promulgated, a summary of these 
various methods may be of interesg? 

In Koch’s method of using the gall obtained-from sick 
animals as a protection against rinderpest, the bile is 
taken from animals that håve contracted the disease by 
natural infection. It was at first recommended that 
only green bile and bile free from blood should be used ;. 
later this recommendation was modified by Drs. Turner 
and Kolle, who say “that thé difficulty of obtaining good 
bile has been much exag@emmrett?™ [fhe animals destined to 
produce immunising gall are injected with a small dose of 
really virulent blood, say 1 c.c., and are killed at th¢@end 
of the sixth day of the fever, at least four out of five will 
give typically good alls, and the gall of the fifth will, in 
all probability, be fit for use. As a mattgr of fact, all 
galls which do not smell, and which are not absolutely 
red from the preserice of a large quantity of blood, can™ 
be used without danger by Koch’s process” ; it is after- 
wards stated that those galls which have the highest 
specific gravity appear to possess the highest immunising 
power. It would appear, however, that the gall-produced 
immunity is only temporary, and that before Iong the 
animals again become susceptible to infection By rinder- 
pest. Another of the great drawbacks to this method 
of inoculation is the fact that in certain cases the galls 
appear to contain septic prganisms, which not only 
diminish the immunising power of the gall, but also in 
some instances seem to have set up a septic condition 
in the cattle injected. 

Applying the method now in vogue in connection with 
the preservation of vaccine lymph, Dr. Edington added 
a quantity of glycerine to. the gall with the object, 
first, of preserving for some time the gall in a pure con- 
dition, and, secondly, of killing any septic germs which 
might be present in the gall before it was drawn off from 
the gall-bladder of the infected animal. Of course it 
was necessary to use a somewhat larger quantity of this 
mixture in order to prodyce immunity. Dr. Edington 
injected from 15 to 25 c.c. into the subcutaneous tissue of 
the dewlap. Animals so protected when injected with - 
small quantities of virulent blood, certainly appeared to 
take the disease in a milder form; in some cases this 
was accompanied by local reaction and by a rise in 
temperature, and wherever this occurred there was a 
marked degree of active and more lasting immunity con- 
ferred on the animal. When 3th of a cc. of virulert. 


-blood—that is, blood taken from an animal suffering from 


qn acute attack of rinderpest—-was injected, a local re- 
action was, in most instances, obtained, but in certain 
cases the preliminary temporary immunity was so slight, 
that the animal succumbed to the disease set ‘up by the 
second injection, If, on the other hand, only yth of a 
c.c. was used, the local and constitution’] reaction wag 
not always obtained, and although a much smaller, 
number of animals succumbed to the contracted disea 
2 much larga proportion remained susceptible to natura 
infeetion. In connection with this bile method, alsde 
7 1] 
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faust be pointed out that when the raw or unglycerinated 
gall was used as the protecting medium, a certain small 
proportion of cases contracted "severe and even fatal 
attacks of rinderpest ; though whether this was dué to 
the gall itself or to the accidental contamination with 
wrulent blood is not stated in he report, though we 
should imiagine that this latter accident might be by no 
#feans uncommon. . 5 

Finally, there is thé methodebased on the use of the 

“anti-bodies” found in the blood of salted catge, że. 
cattle that have suffered from a severe attack of the 
disease, but’have recovered. Ry injecting gradually in- 
creasing quantities of virulent bleod into such animals; 
the anti-bodies appear in still larger proportions in the 
„blood, and can then be used either in the form of a serum 
solution or as a defibrinated blood solution. This serum 
may be used to confer such a degree of passive immunity 
on the animal, that it either escapes the disease al- 
together, or contract8 it in a much modified form; again, 
the serum may be usd to cure an animal in which there 
is already a rise of temperature accompanied by other 
signs of a naturally acquired ‘attack of rinderpest. 

All these methods have now been used at the Cape, 

_ and it may be of some interest to our readers to learn 
what is the cortsensus of opinion as laid down in the 
Resolution of Conference. It is agreed “that inoculation 
with bile, either pureo(Seseemals) or glycerinated (Dr. 
Edington’s), should not be adopted in any district in 
whch it has not already been commenced, as more satis- 
factory and more permanent results are obtained from 
the use of serum, and the latter nfethod can be more 
successfully applied in clean herds than in herds which 
have been pfeviously inoculated with bile.” 

‘* The “Conference” then arrive at the conclusion that 
it is better not to recommend that the inoculation with 
Koch’s bile should be followed by an inoculation with 
virulent blood on the tenth day, as formerly recommended, 
as it is found that unless this blood inoculation is followed 
by a‘decided reaction—which occurs very rarely—the 
immunity already conferred by the bile is not increased. 
It is recommended, however, that in the: case of dairy 
cattle which have already, been inoculated with Koch’s 
bile a.second bile inoculation may be made, as this will 
confer a protection for sevefal months, and at the same 
time will not interfere with the secretion of milk. 

The glycerinated bile method should be followed on 
the tenth day by the inoculation of one-tenth of a c.c. 
of virulent blood ; and although a second blood inocu- 
‘lation fojrteen to seventeen days later increases the 
active immunity in certain cases, its use has been fol- 
lowed by considerable mortality, and the Conference, 
while not opposing a second inoculation of blood, does 
not recommend its universal adoption, as it is attended 
with considerable risk. 

There appears to be a decided opinion that serum, 

-when properly prepared, 8s superior to, and much 

. more convenient for use than defibrinated blood, and 
its use is strongly recommended in preference to- the 
latter when it can be obtained, though it is also recom- 
mended that a certain number of fortified salted cattle 
—z.e. immunised cattle—be sent to districts far removed 
from centres where serum is prepared, in order that de- 

.*fibrinated blood may be prepared “in cases of sudden 

emergency. 
It’ seems to be the general experience (as in other 

diseases in which the serum treatment is used) that ‘in 
héalthy herds the .use of serum alone does not confer 

a very permanent immunity ; it is therefore considered 

necessary, in infected districts, to infect healthy animals 

with rinderpe$t, and keep the attacks® under control by 
means of the serum. This may be most safely and 

Anne accomplished by injécting virulent blood 

e 


sųbcutaneously on one side of the animal, and serum 
en the other. If necessary, ze. if the disease takes 
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too active a form, a fresh dose of fserum. will usually 
enable the animal to pull through the attack. For 
all practical purposes, however, it has been foursd that 
clean herds, in which there is no disease already,” 


should not be inoculated with serum yntil the disease ° 


makes its appearance’ amongst them, or in their im- 
mediate neighbourhood. The whole of the arimals 
should then be injected, after which, or simultaneously, 
they may be injected with virulent blood, or be kept in 
close continuous association with infected animals by 
kraaling then? téyether every night, In thjs way the 
animals become salted or protected ; under these con- 
ditiens the immunity produced is active and ‘of gong 
duration, as opposed to the temporary and passive 


immunity that is conferred by serum when used alone, » 


and perhaps also by bile. Where bile has afready 
been inoculated, it is“ no use to inject serum and 
then virulent blood; for, as already mentioned, the 
immunity conferred by the bile varies very greatly in 
degree in different cases, Where such bile ‘inoculation 
has been resorted to, the most satisfactory course for the 
owner to pursue is to keep a supply of serum by him and 
inject all cattle as soon as they are observed to be ill, 
or as soon as the thermometer indicates a rise of tempera- 
ture. Where serum cannot be obtained, as already: 
mentioned, the blood from salted cattle may be used. 
These salted cattle are usually fortified by injections of 
virulent blood, commencing with Io c.c., and then going 
to 20, 50 and, lastly, 100 c.c. at intervals of ten days. 
Either serum or blood is injected in quantities of 100 or 
200 c.c. into the animals suffering from the disease. This 
injection may be made subcutaneously, and not into the 
muscles, either behind the shoulder or into the dewlap. 
It is, perhaps, too early to be dogmatic on the question 
of the best method of treating cattle for the prevention and 
cure of rinderpest, but when the exceedingly fatal nature 
of the disease is borne in mind, and when it is remem- 
beréd that the disease is so markedly infective and fatal 
that whole herds are practically exterminated when once 
the disease is introduced (the objections that are brought 
forward against inoculation against anthrax, that the 
percentage mortality from inoculation is almost’ or quite 


as great as the percentage mortality from the disease s 


itself not holding good in this case), it is not to be 
wondered at that the South African farmers received with 
enthusiasm any method which would preserve to them 
even a large percentage of their cattle, and that many of 
them were quite willing to run the risk of introducing 
rinderpest through the bile inoculation if they could only 
be sure that some 6o or 70 per cent’of the so infectetl 
animals would recover, and would then “be protected to 
a certain degree against future attacks. e 

As Koch’s bile method complied with such conditions , 
it was undoubtedly a marked step forward,’ whilst it also 
made it possible to obtain salted cattle with which serum 
experiments might afterwards be carried out. 

These serum experiments—showing that .in serum the 
veterinary surgeon has in his hands'a weapon by using 
which he is able to control the course, even of a severe 
attack of rinderpest—have given the farmers confidehce 
enough to make them actually anxious to produce the 
disease, under such, conditions that they may keep it 
under fontrol, and so salt their cattle artificially ; thus 
rendering them immung for a considerable period against 
infectfon, even of the most virulent character. 

With the vast agricultural and cattle breeding interest 
at ‘stake, weemay anticipate that, Koch’s earlier experi- 
ments will, in the very near futtre, be improved upon, 
that South Africane cattle raisers and dealers will in the 
long run be enormously benefited, and that a source of 
wealth, which until a very short time ago was threatened 
with almost immediate extifiction, will continue to be one 
of the principal resourees of a great and flourishing 
colony.. ° . Wf tne LG ets 
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. TELESCOPES. 


. es “THE Yerkes Observatory, which has recently .been 


. 


completedgand inaugurated, contains in its instru- 
mental equipment tħe largest refractor in the world, the 
diamtter of the object-glass spanning 40 inches. 
” The late Mr. Alvan Clark, the constructor of the lens 
in question, expressed the hope that still larger apertures 
might be successfully made, but he poipted out that the 
effect of flexure in larger discs was to be mostly feared, 
although he Felt that it might be perhaps possible to still 
further increase the aperture without endangering *the 
performance of the objective. -Being therefore ap- 
parently near the limit to: which such large object- 
glasses can be successfully constructed and mounted, it 
is, only quite natural that attention should be turned 
to the other form of telescope, namely the reflector, and 
inquire whether this type of instrument.is restricted in 
the same way as the refractor, or whether it can- step 
beyond these bounds and open up fields which would 
otherwise be lost to us. 
Discussions as to the capabilities of these two types 


- “of telescopes have been very rife, and while some 


observers hold that the reflector is the instrument of the 


In the case of reflectors of large aperture and very 
short focal length a most striking deficiency becomes 


e apparent, and, curiously enough, this has practically been 


passed unnoticed until Prof. Schaeberle (4st. Journal, 
vol. xviii No. 413) Quite recently brought attention to it. 
So large is this source of bad definition, that he refers to 
it as a “fundangental optical defect.” How he came to 

e alight on this source of blurring factor will be best 
gathered from the following brief extract in his own 
words. 

“On a very favourable night, I recently had the 
opportunity of testing the great Crossley reflector of the 
Lick Observatory, and found the surface of the same to 
be a practically perfect paraboloid of revolution ; but on 
examining certain celestial objects—Saturn among ethers 
—1I was very much surprised to find that the instrument 
failed most signally to come up to expectations. While 
puzzling ang pondering over the probable cause of the 
poor results given by what I knqw to be a finely figured 
surface, it occurred to me to ascertain the exact amount 
of the error intragluced in the form’ of the image, result- 
ing from the well-known fact that the focal point is not 
at the centre of curvature of thé parabolic mirror.” 

To understand the ori%in of this bad definition, one 


e . àl 
í LARGE -REFRACTING AND REFLECTYNG 


———e- 
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axis, but in all other positions it will appear elliptical, 
the eccentricities of the ellipses Becoming greater tle 
further thé eye is moved away from the optical axis. 
Further, the angular diameter of botheaxes of the disc 
will decrease as the eye moves away from the. optical 
axis, in consequence of the increase in distance from tHe. 
focal point. *The result of such a source of error as this 
would be that if the rays from the components of a 
double star be reflected By the mirror, the linear distance 
between their focal images as formed from different areas 
along any radius of the mirror will vary from a minimum 
for the area on the opel axis to a maximum fothat 
area furthest away. “Ip the case‘ of a planetary disc, 
there will be produced a blurring effect caused by the 
numerous images of different sizes overlapping one. 
another. Pas 

Having investigated this source of error, ' Prof: 
Schaeberle made a comparisof ofthe efficiency of the 
more prominent reflectors now inguse. The result is of 
such interest, that we must refer to it at some Iength. 

In the following table the blurring effect for each 
mirror is tabulated in the’ fourth column, the fifth and 
sixth columns representing the computed difference of 
‘angular diameters of the outer ring of, Saturn and the - 
solar or lunar disc based on the given ratio of diameters, 


















































future, others again take the other side and advocate 7 ; 
refractors. It is now generally conceded that for wa re srk [Dif of angular iig a 
definition the refractor is the instrument par excellence, | 3% Pu es I given ratio E 
but for purposes where light-grasping powefis the main Reflector cel | £ 1 | & kj > W= 
requirement the reflector takes the first place. In the- Age | 8 # E Saturn’s| gun or | ESS 
cases of very large apertures reflectors can be made of EJee jas | fng = EGT 
diameters far exceeding anything thåt can be attempted j este a 
for refractors. A point of initial importance in large . - 
instruments is the question of the focal length of the | ord Rosse pa an ‘0033 | O13 fod, ae 
object-glass or mirror, as the case may be, for on this | Common .. 50 27'0 77 | oai 14 7 
factor depends the length of the telescope tube. Now if | Lassell 4o | 37'0 22AN 0109 5 32 
à ra : elbourne 40 28°0 39 | o'x6 7 13 
this be of considerable length, the telescope mounting | Paris ... 3°9 23°4 ši | 020 9 9 
and dome have to be of considerable proportions, render- | Crossley 30 | 173 57| œ23 | 1 |, 9 
ing the instrument both expensive and subject to many | Praper s pie eh a er oll ie 
possible errors. To retain the size of the aperture of the | Roberts ... 1 ory 8'2 78| o'3t 14 ó 
instrument and reduce the focal length is a natural Sonmon, a6 1:7 3:7 ao 1'62 73 T 
means of overcoming this difficulty, and this has been | Drapet E E zolo A = 
> attempted in many instruments. Such a reduction is, | Schaeberle ro 32 141 | 056 25 4 
however, accompanied by several optical drawbacks | — : 
which detract from the efficiency of the instruments. The last column gives the values for the limiting 


radius of the field of view of best definition for each 
telescope, on the assumption that the radius of the field 
of measured distances with the optical axis as centre, 
does not exceed a value which would introducê an error 
of more than o”o5. The most striking feature of this 
column is the smallness of the fields in the several cases 
mentioned which are not influenced by this error. , 

A glance down the fifth column brings out clearly the 
fact that the smaller the ratio of focal length to diametere 
of mirror, the larger the difference of nngular diameter of 
the objects observed. Thus in the case of the Draper,” 
Schaeberle, and the two Lassell instruments, where this ' 
ratio is comparatively large, about 9:1, the differences 
are small, while for the two Common mirrors and 
Schaeberle’s 12-inch, where the mean ratio is approxi- 
mately 4: i, the differences: increase very rapidly.’ 

Not only will this blurring effect, caused by these dif, 
ferences ot angular diameters of the images, be notably ° 
increased as the focal length is decreased, but the greater 
diameter of the image, and therefore distance from the 
optical axis, will bring this defect more in evidence. 

The maif result of tHe investigation, summed up in a 
few words, is that large parabolic mirrors having a ratio 
of focal length ta aperture less than fourteen to one are, 


must imagine a small circular disc situated in the focal 

plane of the pataboloid of revolution, and concentric 

with the optical axis. Viewing this disc from different 

i points on the surface of the mirror it is obyious that it 

e ‘vill appear_circular only when the eye is in the optical | scoptc, bolometric, &c. 
e 
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as regards definition, “theoretically unfit for makihgs 
observations of extreme delicacy.” It may be mentioned + 
that this defect does not mar the efficiency of suc 
ifstruments for certain kinds of work, such as spectro : 
. : f » 


‘tion 
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Thus it is gathered. from Prof. Schaeberle’s investiga- movement of the air is. Bractically ad, then theoretically 


at reflectors of large apgrture must also be of 
correspondingly great focal length if the definition of,the 
object to be ohserved is to be of. the first order. 

As refractors of large aperture are seldom made of 
such short focal lengths as are in*question, it is unneces- 
sary here to consider the effect of this Source of bad 


‘definition. ; 


R $ locality in which they will be used. 


Several interesting points’ with reference to the 

capabilities of: large instruments have been lsrqught 
prominently forward during the last few months, and may 
be “appropriately referred to if this place. Thus Pro 
Wadsworth (Astronomical Jounal, vol. xviii.-No. 414 
has dealt with the efficiency of large refractors for visual 
observations of planetary details. He finds that from 
aneoptical point of view, it is a distinct advantage to in- 
crease the apertures of telescopes intended for visual use 
of planetary détail, guclf as fine linear -markings, up to 
such a point where thgatmospheric aberration will amount 
to about dne-seventh or one-eighth period under the best 
conditions of observation. „If this point be exceeded, 
then no advantage is obtained, the efficiency actually 
falling off; the tendency is for the faint lines under 
observation to ke blotted out, instead of becoming more 
distinct. Indeed so sure is he of this, that he says the 
limit of efficient size is about reached between 30 and 35 
inches, or the limit if very approached. 
_ Another point of great,importance ve large apertures 
is that such telescopes cannot always be efficiently used 
unless the night be very fine and thg air still. The well- 
known observer, Dawes, always used to judge the night 
by the apertsire that could be employed. Thus he spoke 
of a one-inch night, two-inch night, up to an ejght-inch 
night, this being the greatest aperture he possessed. 
As a matter of history, one may relate that a comparison 
of the drawings of Mars made by Sir Norman Lockyer 
with his six-inch refractor, and by‘Lord Rosse with his 
big reflector, showed that although both series were made 
at the game time, they displayed striking dissimilarities. 
Dawes, who had also made some valuable drawings at 
the same opposition, in discussing this question of dis- 
similarity, concluded that Lockyer’s drawings were the 
more correct, since they were found to be exactly like 
those he (Dawes) had made, especially with regard to 
a certain marking which he had’ called the “double 
tooth.” 

Dawes, however, was no lover of large apertures, and 
on the occasion just referred to he was heard to repeat 
one of Iris favourite phrases, “What have the giants 
done?” : 

Apart, then, from the quality of the instrument em- 
ployed, definition, depends on the state of the atmosphere 
through which the light rays pass. On clear nights the 
question of the movements of the air is of the highest 
importance, and it is only on this movement that the 
aperture for any particular night can be gauged. In 
consequence of these air undulations, which vary in 
different currents from half an inch to several feet in 
length, the definition varies enormously. 

In the case of a small aperture, and supposing the 
wave-length to be more than double the diameter of the 
object-glass, the image of the object under observation 
would only be bodily moved without confusion ; fora large 
glass the image would be very considerably blurred. . 

Dr. T. J. J. See has recently (4str. Nach. No. 3455) 
been making investigations on the sizes and movements 
of these aerial movements, and his paper on*this subject 
indicates the importance of increasing our knowledge by 
more systematic stifdy. s 
*Thus it will be seen that in discussing the question of 
how large telescopes may be made to do useful work, a 

ost important item to take into consideration is the 
j If sech a spot be 
happily found, situated on a high plateau whe the 
- ÑO. 1470, VOL. 57] , 
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there seems no reason why apertures should be limited 
in'size ; but asesuch a conditiog as this is rarely@f ever 
to be obtained, a lirhit is necessarily imposed on the 
diameters of object-glasses. W. J, S. LOCKYER. 
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THE WOBURN ABBEY DEER. 


y 
FROM the, difficulty of obtaining an adequate séries 

of specimens, either living or dead, the deer are 
one of the groups of large mammals wifh regard to 
whfth our present state of knowledge is decidedlye not 
up to date, comparatively little advance having been 
made since the appearance of the late Sir Victor 
Brooke’s well-known synopsis in the Proceedings of the 
Zoological Society for 1878. Fortunately the noble owner 
of Woburn Abbey, who takes a great interest in animals 
of all kinds, is endeavouring to get together as complete a. 
collection as possible of these beautiful and interesting 


. 


ruminants, or rather of such kinds as experience shows to , 


be best suited to withstand the vicissitudes of the English 
climate. With characteristic liberality the whole of the 
magnificent collection now assembled is accessible to 
zoologists interested in this group of animals, and by its 
means considerable additions have already been made 
to our knowledge thereof. From the extent of ground 
much larger numbers of specimens of the same species 
can be colletted than is possible in the limited space 
available in the Zoological Society’s Gardens in Regent’s 
Park; and the conditions existing in a large country 
park are, of course, far more favourable to the well-being 
and display of the animals than is possible in London. 
> In the Regent’s Park the larger kinds of deer, such 
as the American wapiti, are generally, from necessity, 
represented by only two or three individuals at a time, 
but at Woburn these and other species are assembled in 
herds of considerable size. 
for their seasonal variations in coat and colour, it is in 
sucht manner only that a full grasp can be obtained of 
these periodical changes. A further advantage is the 
opportunity of seeing closely allied species or varieties 
either in the same paddock or in near juxtaposition ; 
while the facilities for studying the habits of the animals 
are infinitely in advance of what is possible elsewhere. 
For a long period of years the domain at Woburn has 
been a deer-park where large herds of red and fallow 
deer wander at their own sweet will; and the undulating 
wooded ground alternating with level expanses of excel- 
lent pasture, and the numerous lake§ and ponds dottetl 
over the latter area afford ‘an ideal situation for all 
animals of this class. Such foreign species as adapt 
themselves easily to these conditions, and do not make 
themselves objectionable by developing habfts of ferocity, 
are allowed to run at large in the open park. Among 
these are Pére David’s deer, of Northern China, the elk, 
the‘Virginian deer, and the Japanese and Manchurian 
sikas; while muntjacs and roe run wild among the 
coverts. Such an amount of liberty cannot, however, 
be permitted to many of the species on account of their 
dangerous propensities ; while it is found convenient or 
necessqyy to afford more protection from the wind and 
weather to yet other kinds. But even inthe case of 
species deprived of their full liberty, the amount of 
space*accorded them is ample, and quite different from 
what is practicable in domains of srgaller magnitude. 
The America wapiti, for instange, live in a “ paddock” 
of about 150 acres, surrounded by an eight-feet iron 
fence ; and*in theesame enclgsure, as shown in our first 
illustration, run the various races of sambar, as well as 
some of the sikas, and various other Small species. A 
small herd of American® bison are also among the 
denizens of this enclosure. Hard by,in a paddock of 
but little inferior dimensions, is a magnificent herd of 


And as deer are remarkable _ 


a 


' . 
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tke Altais wapiti, @ species first made known? in this ; case, and whereas these animals thrive and ‘multiply at 


coufttry by” antlers obtained by the second Yarkand 
expedition in Kashgar, and described by: Mr. Blanford. 


The ‘herd includes the first living examples of this | 


* splendid species ever brought to this country, although 
visitors to the Zoological Gardens have now an oppor- 
tunity of seeing an immature specimen. And it is nota 
little remarkable that a stag so well known in the Altai, 
where it is kept in a semi-domestic condition by the 
farmers, should so long have remained a stranger to the 
menageriegof Europe. , ’ en, i 

Perhaps, However, the most generally attractive of all 


the gnclosures is the one which may be called the Chital | 


paddock, on account of its containing’ a large herd of 
the beautiful chital or Indian spotted deer. A most 
succe$sful photograph of a group of deer feeding in this 
paddock, for which we are also indebted to Her Grace the 





Sika, 


Wapiti. 
Wapiti. 


e - 
Wapiti. 
e 


Fic. 1.—~The American Wapiti Paddock at Woburn Abbey, showing Wapiti, Sambar, Sika, and Bison. 
: of Bedford.) 


* Duchess of Bedford, forms the subject of the second | 
In addition to numerous chital, easily ; 


illustration. 
‘regognised by their dappled coats, this photograph 
shows several examples of the true maral, or Caspian 
red deer, from ‘the Caucasus, which are the largest 
animals in the photo. This deer,4t may be odserved, 
although often regarded as a distinct species, appears 
to be nothing more than a racë, or sub-species, ẹf the 
red deer of Western Europe. Of the other smaller 
animals in the. group, a Virginian. deer eoccupies the 
foreground on the lef, while several moufion, and at 
least one Indian antelope, or black-buck,sare in the 
centre. $ 

From the torrid nature of their environment, it might 
have been supposed that thg Indian chital and black- 
tuck would have been among the species least suitable 


to withstand our climate. Nevertheless, this is not the | David’s dee 
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Woburn to an extraordinary degree, some northemn. 
species, like the. elk and ‘reindeer, which might] have 
been expected to flourish best, die off jy an unaccount- 
able manner. Out of several head of Amefican elk only 
a solitary survivor now remains; while all-the adult refs? 
deer are de&d. Some young American calves of the 
latter species have, however, been recently received, atd, 
it may be hoped their fate will. be happier. Possibly if 
Norwegian reindeer and elk were tried, they might do 
better than their American representatives. But if must 





[þe remembered ‘that both these anjmals have edis- 


appeared at a compatatively recent date from. Britain ; 

and there may be something in our climate at the present 

time absolutely unfavourable to their existence., ; 
The various Oriental races of sambar.and rusa flourish 





Bison, 


d hardy and, capable of acclimatisation. 





at Woburn equally well with the chital, and -thel large 
2 e ms 
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Wapiti. Sambar. 


(From a photograph by the Duchess’ . 
ornate 


series of these animals now collected there affords material 
for a fairly full study of an excéedingly difficult/ group. 
Hog-deer and muntjacs are also ‘among those which are 
Other Oriental 
Species represented in the collection are the swamp-deer 
‘of ‘India, and the thameng of Burma and Siam ;, bute, 
these are kept in smaller and well-protected enclosures, 
with ample shelter. From the colder nature of their 
habitat, the various species and races of ‘the sikas of 
Japan and Northern China might naturally be expected 
to do well, and as a matter of fact this has been found 
to be the case. In addition to the common Japanese 
and Manchurian® sikas, the collection inckudes the large 
and handsome Pekin sika, previously known only|by the * 
type specimens sent home by ‘the late ‘Consul Swinhog* 
after the sack of the Imperial Summer Palace.) Père N 
r has been already mentioned as among ¢ 
. 8 . 
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*those running at large in the park, ane there is good. 


prospect of. the herd of this aberrant and interesting 


“species increasing in number. *A solitary male of the 


previously imperfectly known Bedford’s deer (Cervus 
xanthopygus) tas unfortunately succumbed to a linger- 
eing decline, although happily yot till it exhibited the 
remarkable variation between the summer and winter 
pélage. Roe deer, of course, flourish ;,and recently there 
was the opportunity of seeing the European, Siberian, 
and Manchurian species, or races, living side py side. 
The rare Chinese water-deer (ydrofotes) is represented 
bya single doe, which exhibity to perfection the skulke 
ing» habits peculiar to the species; but a specimen 8f 
Michie’s tufted deer, which férmerly was one of the 
attractions of the collection, now adorns the museum at 


` the Abbey. Musk-deer do not belie their hardy nature, 


. 
7) 


ic) ` 
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ard it is one of the most interesting sights in the park to | forty-eight. 
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Virginian. Chital, Mouflon. Chital. 


Fic. 2.—The Chital Paddock at Woburn 
se 


watch these little deer bounding across their enclosure 
in the manner so: well-known to all Himalayan sports- 
men. i 

In marked contrast to the adaptability of the Oriental, 
deer to their new surroundings is the ill-luck attending 
the introduction of most of the Amtrican deer, exclusive 
of fhe wapiti. The only exception to this is the Virginian 
deer, which flourishes and breeds, some mingling with 
the chital herd, others roaming at will in the open park, 
and a few taking up their abode,in the immefgiiate vicinity 
of the Abbey itself. These latter exhibit tameness and 
fearlessness to ane extraordinary degree—only, indeed, 
exceeded by she members of a little hetd of roe from the 

aucasus, one of which permits itself to be fondled like 
eà pet lamb. Black-tailed and, we believe, mule-deer 
have been tried without success ; while the same ill-fate 
Has attended several examples of the South American 
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‘the experience derived from 





Black-Buck. ry 


Abbey, with Chital, Virginian Deer, Caspian Red Deer, Mouflon, and Black-Buck. 
(From a photograph by the Duchess of Bedford.) ` 





marsh eleer and pampa® deer. Yoyng examples of each e 


of tħese two latter are, however, at the present time in 
the collection, and as they. are very carefully tenged, apd 
eir predecessors is avail- 
able, it may be hoped they. will survive, 
deer, apparently referable to Mazggu® gymnotis, is also 
among the newest arrivals, and its career will naturally 
be watched with deep anxiety. Brockets have been tried 
with hopeless ill-success, and the attempt to acclimatise 
them has reluctantly been abandoned. : . 
During the very short period the collection has been 
in existence it has included, tounting red and fallow 
degr, close on forty distinct species and races—no mean 
record when it is remembered that. the total number of 
valid forms which have been exhibited in the Londor 
Zoological Gardens since its foundation does not*exceed’ 
As every effort is being made to increase 





Mouflon. Caspian Red Deer, 


the Woburn collection, it bids fair to beat the record in e 


the number of species, as it already does in a 





. DYE LATE PROFESSOR A. SCHRAUF. 


THE comparatively small number of mineralogical 
e workers and tea@hers has been once more dimin- 
ished, and to the recent deaths of Mallard, Daubrée, 
DesCloizeayx, Sohncke, Retgers,- Kenngott, Haughton 
and Heddle, must now be added that of Albrecht 
Schrauf, Professor of Physical Mineralogy in the Uni- 
versity of Vienna, who ‘has passed away, after long ill- 
ness, near the end of the sixtieth year of his age. A. 
Schrauf was born on Dgcember 14, 1837 ; he became 
assistant in the Minerql Department of the Impemal 
Museum ef Vienna in 1861, and Keeper in 1867; after 


A tiny little * 
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. 1862 ke added to` 
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is- ‘Museumeduties the work “of*a 
s Docent®"iý the URiversity ; but eventually (18779. re- 
tired’altogether from the Imperial. Museum to take upon 
-himself*the duties of thee University- Professorship, in- 
volving the care of the.University Mineral Collection : 
“in this office He rgmained till the end of his life., 


Much of Schrauf’s published work consists in the tech- | 


nical examination and-description of mineral species, but | 
hé also gave much thought to the general and recondite 
problems connected with atomis and molecules and their’ 
relatfon to the physical characters ¥, grystals : - his 
earlier speculations are igcorporated in his “Treatise on 
Physical Min€ralogy.” published in 1866-68, but the later 
` are oaly to be found in isolated memoirs. - He was afso 
the author of a useful handbook on- “Precious Stones” 
(1869):) Interested deeply in the philosophy of, his, sub- 
ject, he sought the necessary mental and physical re- 
faxation in the mechanics of crystal drawing, and under- 
took to prepare for publication an’ Atlas of the crystalline 
forms of all mineral species, taken“in alphabetical order : 
but species and forms were discovered more quickly than 
figures could be prepared and sold, and the publication 
was discontinued before the letter D had been arrived 
at. The loss of a real thinker is a great one for any 
science. 





NOTES. : 

AMONG those who have accepted: nomination as’ vice- 
presidents Of the general committee of the Fourth International - 
Congress of Zoology are the following :—Prof: R. J. Anderson, 
of: Belfast ; Prof. Bridge, of Birmingham; Prof. ‘D. J. Cun- 
ningham, of Dublin; Prof Herdman, F.R.S., of Liverpool ; 
Prof. M‘Intosh, F, R.S., of St..Andrews ; Mr. J. Cosmo Melvill, 
of Manchester; Prof. Lloyd Morgan, of Bristol ; ‘Prof. ‘Alleyne 


Nicholson, F.R.S., of Aberdeen ; Dr., Scharff, of Dublin; Dre, 


Traquair, F.R.S., of Edinburgh; Canon Tristram, F.R-S., of 
Durham; Lieutenant-Colonel R. G. Wardlaw Ramsay; and 
Prof. Percival Wright, of Dablin. 


Mr. GEORGE’ SHARMAN retires at the end of this year from 
the post of Paleontologist to the Geological Survey of Great 
Britain. Entering the service just before the death -of De la 
Beche in 1855, he served for a while under the first Director- 
General, and subsequently under Murchison, Ramsay, and Sir 
Archibald Geikie, with Mr. J. W. Salter and Mr. R. Etheridge | 
as his senior colleagues. On the retirement of Mr. Etheridge in 
1881, he was promoted, together with Mr. E. T. Newton’, to 
take charge of the palzontological collections in the Museum of 
Practical Geology. Although he has ere ie little outside 
the “ Memoirs of*the Geological Survey,” . Sharman has 
‘sedulously devoted himself to the study of ee fossils, and 
more especially the Invertebrata, his acquaintance with which is 
unequalled. The important aid which he has continuously 
given for over forty years to the field-geologists of the Survey is 


* shown to some extent in the lists of fossils published in the 


official ‘‘ Memoirs”; but no inconsiderable portion of his time has 
been given to those i ingùirers who so frequently come to a public 
museum with bags and pockets full of fossils to be identified by 
the officers. His‘ skill and patience, an@ his readinesseto give 
information have combined to characterise his long career as one 
of marked and unselfish devotion to fhe public service. @ 


THE death is ‘anwounced of Prof. Wilhelm Joest, known by 
his travels in North Africae America and Asia. 


` Mr. Henry Cecil, writing from Bournemouth, under date 
December 24, says :—‘! I was fortunate enough to see, at 1.13 
this morning, in the middle of the latter half of its passage, the 
mast remarkable meteor I ever saw, At that hour the sky was 
perfectly clear; and looking at the brilliant stars éhrough the 
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‘western of two , Windows teokting” south}. I, became suddenly. . 
‘aware of an intense white illumination everhead, which, from, , 
the steepness of the arc, cortld not, Ts think, have Had its origin 
far to the westward of the’ zenith?” 23o 


` 
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- In the course of an artige upon ‘Sir W. E. ‘Cedrstin's” Ss" reporte 
ron the work of the Irrigation Department of Egypt i in 1896, the 
Times mentions’ as @. new “indication” of scientific’ progress if . 





| Africa, that,.. since | ‘January ‘4, 1896, the ` water levels of the 


Victotja €Nyanza have been daily'recordéd by means of gauges 
erected at- three places, viz. Port Alice, Port Victoria, and 
fubwas Usoga. The readies, as also a menthly statergent 
showing the rise and fall of the lake; are received at Cairo; but 
the records of a series of years are necessary before any attempt 
can be made certainly to prognosticate the extent of influence ° 
that a rise or fall of the lake waters may produce on the Nile. 
The report states that gauges upon ‘the Albert Nyanza are very 
urgently required in order to show what gre the relations between ` 
the levels of that lake and the summer water supply in’ Egypt. 
This lake being nearer to the point of delivery, its levels are, 
if possible, more important to Egypt than are those of Lake 
Victoria, and the hope is expressed that the English officials at’ 
Uganda may erect gauges and’ furnish Egypt with records of 
the daily readings. Major R. H. Brown, Inspector-Ge neral of 
Irrigation for Lower Egypt, j for 1896 expresses the 
opinion that, as the catchment area of Lake Victoria is com- 
paratively small, the lake may nst have such an impor @nt 
influence on the Nile as we are accustomed to attribute to it, and 
that gauges at Fashoda, Khartum, and Berber are what is 
chiefly wanted. : e 


WE are’ glad to see that a' Lincolnshire Science Sotiety 7 
‘has, been established. For many years there has been, in 
Lincolnshire, an absence of combination among scientific 
‘workers. Of individual investigators there is no lack, and 
much valuable. work has been carried on -by them; but 
from a want of knowledge of what has been, and what 
is being done by others in the special subjects in which 
each is interested, there has been 'a waste of time and 
energy. A central, organising, dirdctive force has been want- 
ing; and it is to supply this want, and to give to individuals 
and to the local county societies an -opportunity for combining 
forces for the purpose of centralising and directing their efforts 
SO that their various plans of action may be harmonised, that 
' the Lincolnshire Science Society has been called into existence, 
The Society consists of á number of sections, the members of 
each of which devote themselves to the working out .of one or 
more lines of research in the sciences that the sections, repre- 
sent, The presidents of the sections form the Council of the 
Society, and it is a part of their duty to Suggest to the members , 
and to the affiliated societies sych lines of research'and such 
methods as will be likely to yield the best results. The Society * 
is at present.actively helping on a scheme having for its object 
the foundation and the endowment of a county museum. The 
object is a worthy one; and we trust that both it and the Society 
Vill meet with the fullest encouragement and success, Particu lars 
“referring to the Society may be obtained from the president, 
Dr. G. M. Lowe, the fon. secy Mr. G. Grierson, or the yice- + 
president, Mr. J. H. Cooke, Thorndale, Lincoln. 


À PRESH. contribution to our knowledge of the physiological 
effects of higk altitudes is given by Prof. Piero Giacosa (Rendi- 
conti del R. Istituto Lombardo, xvii.), who has studied more 
especially their inQuence on the exchafige of material, and 
particularly on the elimination of nitrogen. Prof. Giacosa coh- » 
siders that as the altitude of 6000 metres is approached, there iş e 
an, increasing risk of reaching the limit beyond which“ the y 

A . . t e o 
physiological functions cannot be completed; but below 6000 
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‘metres the diminished pressure is never a diket and sufficient, 
_ gause of the disorders éhat are-observed, and its only effect is to 
aggravate those due to fatigue, to impaired digestion, and to other 
causes. 


Po ` * 
o WRITING in the Memorie della Societi degli spettroscopisti 
Italiani, xxvi, Dr. G. B. Rizzo publishes the details of a 

$ wtumber of observations for determining the value of the solar 
constant. This value could not be determined with sufficient 
accuracy from experiments made at one station aloge, as it 
was found that the results varied largely according fo the 
formula employed ; ; observations should therefore be taken gf 
several stations differing considerably im altitude, but at no ghee 
horizontal distance apart. Four stations were therefore selected 

* on Monte Rocciamelone, in the Val di Susa, at altitudes of 501, 
1722, 2834 and 3537 metres, and by determining the intensity of 
solar radiation, referred to ghe zenith, at these stations, the re- 
lations between this ivftensity and the corresponding atmospheric 
pressure were expressed by means of two independent empiric 
formule. From these the author finally infers that the solar 
constant has a'value of approximately 2°5 small calories per 
square centimetre per minule, 


Mr. R. F. Arnorr writes to us from Sélangor, . Straits 
Settlements, with reference to a note on the alleged conversion 
of Mexican silver dollars into y Dr. Stephen H. Emmens 
(Sgptember 9, 1897, p. 455). ‘He has assayed four Mexican 
doltars in circulation at Sëlángor, and found gold in appreciable 


quantity, as follows :— . . 
Number of Marks. Gold. 
2 rr .. 8RGA1874 LG.  ... 0°06 per cent. 
. 2 .. 8ROA1892E.N. .. 0'09 4. 
3. «. B8RG.4 1893 J.S. oos y 
4- .. 8R.G.4 1895 M.M. oor p, 


The dollars were taken at random from rather more than a 
hundred different issues, and no unusual treatment was em- 
ployed during assay, The results are worth putting on record, as 
they suggest a possible origin of the gold in the ‘‘argentaurum ” 
manufactured by Dr, Emmens. It is, however, well known that 
gold exists in Mexican dollarsg Our attention has been called 
to the fact that in 1891 an examination of 11,846 such coins 
was made at the Royal Mint (see Report of the Deputy-Master 
of the Mint for 1891, pp. 110-113). The dollars from all the 
Mexican mints were found to contain gold, the average amount 
being 0°399 per 1000. Those from Guadalajara (Nos. 1, 3 and 
4 of Mr. Arnott) numbered 463, and contained an average of 
0'964 of gold per 1000, In connection with the presence of 
gold in silver, Mr. Arnott, points out that much of the silver 
received at the Indian mints some years ago was rich in gold ; 
sycee containing an average of about og per cent., and silver 
coins issued contained as much as 0°09 per cent. “of gold. 


THe attention of the commercial interests of Germany has 
recently been directed to the great advantage that would be 
derived to the trade of that country by the completion of the 
canal system joining the Black Sea with the North Sea, and also 
with the Baltic. At present all merchandise conveyed to and 
„e from the East has to go round, by sea to Hamburg or Stettin, 
` “the distance by sea being more "than 3000 miles as compared 
with about 1000 miles through Austria and Germany bya systgm 
of inland waterways. Two Congresses have recéntly been held 
—one at. Passau, in Bavatia, and tlre other at Vitnna—for the 
study .and discussion of schemes, for developing this through 
communication and ‘tthe Ministry of Commerce at Vienna has 

e hdd inquiries. made as: to the feasibility of the plans pro- 
° posed, These are to open out.and improve the Ludwig 
youl which connects the Danube with the Main, and so with 
the Rhine, so as to make it available for barges carrying 500 
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tofis, and.thus completing @ direct watergway betw een, the Black ° 
and North Seas. The, length of this canal is 106 miles, and it 
now has a depth,of water of only five feet and a navigation fitted 
for 127-ton barges. The second’part of the proposed schem& 
is to connect the Danube with the Elbe bya new canal from’ 
the former, near Vienna, turning in æ north-west direction to 
join-the Upper Moldan, and ‘by the canalisation of this fiver’ to 
Prague, and of the Elbe-to Aussen. The third scheme is to con- 
nect the Apstrian and’ German water-ways by connecting the 
March, an effyient of the Danube, with the Oder, and making 
the system capable of taking 600-ton barges, ang “thus connect- 
ing the Black Sea with the Baltic. The Russian’ scheme, 
having a similar object, and described in Nature of February 
25, is to be commenced forthwith. 


THE 'latést issue of the Memoirs of the Caucasian branek of 
the Russian Geographical Society (vol. xvii. part 1), contains 
the ‘first part of a very valuable work, by-A. V. Voznesensky, 
on the precipitation in Caucasia. The author gives first a series 
of tables, for 113 Caucasian stations, showing the- amounts of 
rain and snow, and the numbers of days with rain or snow, for 
every month of every year during which observations were made 
at cach station. The position of each observatory—its latitude, 
Jongitude-and altitude, the elevation of the” pluviometer above 
the ground, and general remarks are also given; and-at the 
end of the work the results are summed up in a general table. 
Sixteen mapş accompany the work: one of thèm is an oro- 
graphical map of Caucasia; then come two series, of five maps 
éach, showing by curves the geographical distribution of pre- 
cipitation over the territory, z.¢. the ‘average amount of pre- 
cipitation, and ‘the probability óf snow or rain for the ‘whole 
year and for each season separately. The distribution of pre- 
cipitation during the different months of the year is next repre- 
sented by diagrams for thirty stations ; and seven different types 
having thus been established, the geographical distribution of 
the regions belonging to each of these types is given on a 
map. Another map shows the more or less uniformity which 
exists in the distribution of precipitation during the year in 
various parts of Caucasia; ‘and two more maps represent by 
curves the regions of summer and winter droughts, as well as 
the intermediate regions. The text in which the general con- 
clusions had to be discussed has been left for a second part of 
the same work, the author having had to leave the Caucasus to 
take up the management of a meteorological station at „Irkutsk. 


It is thirty-five years since the late Mr. S. P. "Woodward ° 
described the remarkable fossil Barrettia from the Cretacedus 
limestone of Jamaica. Though in general appearance it re- 
sembled an operculate coral, Mr. Woodward came to the 
conclusion that it was really an aberrant LameWibranch of the® 
Hippurite group. Since that time nothing has been added to 
our knowledge of the form; but in a recent Buletin of the 
American Museum of Natural. History, Mr. R. P. Whitfield 
gives the results of his study of a large series of specimens 
obtained from the original locality, which show certain addi- 
tional details of structure. He cannot agree, that Barrettid was 


e| a Lamellibranch, but, strongly inclines to place it among the 


corals: jt certainly isea very isolated form, as the only corals 
with which he is able to suggest comparisons in structure are of 
Palæggoic age. . 


“ Do the crystalline gneisses represent pgrtions of the original 
earth’s crust?® is- the question asked, and answered in the 
affirmative, by Mr. J. Lomas, in his recent presidential address 
to the Liverpool Gedlogical Sociefy (published 1n the December 
Geological Magazine). Excluding gneissesof later igneous or 
metamorphic origin, there rengain the great series of fundamental’ 
gneisses, world-wide in digtribution and uniform in genefal 
character, #hich must have had some world-wide cause ef 
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origin, A'a, possible’ cause of their foliation, Mr.’ Lomas: 
suggests tidal action in the incompletely-consolidated crust. 
Prof. G.“H. Darwin has shown that huge tidal wrinkles must 


® have been raised by the moon when near the earth, forming 


° 


ridges and troughs Phich ran north and south near the Equator, 
and. curged to the eastward as they approached the Poles. The 
strike of the gneisses of Britain and Scandinavia corresponds to 
the direction of these tidal wrinkles in those latitudes, and 
there*is evidence that the Paleozoic strata were deposited in 
troughs parallel to the gneigsic tidges. In Angl€sey, according 
to Mr. Lomas, we have a portion of one such ridge that may 
never*have been submerged under the sea, e 


THE Cambridge University Press has just published a volume 
of “ Solutions of the Exercises,in Taylor’s Euclid ” (Pitt Press 
Mathematical Series), Books VI.-XI. 


Mr. H. TRIMBLE reprints, from the American Journal of 
Pharmacy, a series of papers by himself and the late Prof. E. S. 
Bastin, on “Some North American Conifer.” Some of the 
more important American species from an economical point of 
view are described in detail, special attention being given to the 
microscopical structure of the leaf and stem and to the chemical 
composition of the wood. Excellent photographs are given to 
show the habit of each species, and woodcuts of microscopic 
sections, 


A SECOND edition of Mr. Arthur Mee’s ‘Observational 
Astronomy,” greatly enlarged and improved, has just been pub- 
lished by the office of the Western Mail, Cardiff.. The .new 
edition is, in point of illustration, vastly superior to the original 
work, some of the half-tone blocks being very fine reproductions ; 
the text also has been through the refining fire. The volume 
should be in the possession of every amateur astronomer, how- 
ever limited his instrumental equipment may be ; for it will bring 
him right into the current of astronomical thought, and inspire 
him to make the best use of his opportunities. 


VoL. VII., part 1, of the Proceedings of the Liverpool 
Geological Society contains a valuable series of papers. These 
include the presidential address on ‘‘ Glacial Geology,” and a 
paper on “‘ Ayrshire Geology,” by Mr. Mellard Reade ; detailed 


and illustrated accounts of the ‘‘ Carboniferous Limestone of the ` 


Clwyd Valley,” by Mr. G. H. Morton; of the ‘‘ Igneous Rocks 
of Ayn Mowddwy,” by Mr. T. H. Cope; and of the 
‘‘Varanger Fjord,” by Messrs. Dickson and Holland. Mr. 
Lomas investigates tite earthquake of December 17, 1896, and 
traces the isoseismal lines; and Dr. Callaway criticises the 
chemical evidence for the existence of organisms in Archean 
times, finding jt quite fallacious. 


Tur Thornton-Pickard Manufacturing Company, Ltd., have 
sent us a copy of their new illustrated catalogue for 1898. 
Several very fine half-tone reproductions of photographs illustrate 
the catalogue, and testify to the excellence of results obtained 
with cameras and instantaneous shutters manufactured by the 
firm. Among the apparatus which call for special mention are 


a new § x 4 size of the Amber camera? a new patent film” 


carrier, and a new aluminium shutter. The firm, offers 2002 in 
prizes for thë best results obtained with their cameras and 
shutters, Full particulars of this cofhpetition, as well ag many 
serviceable hints to photographers, will be found in the catalogue, 
å copy of which wit be forwarded on applicatiog. 


WE have received the ygarly report of the Russian Geo- 
graphical Society for the year 1896, and’ it is full of interest. 
It contains, as usu&l, the obituaries of the members whom the 
Society lost during the year, colensed reports of the expedi- 
tions of the Society, a review of its publications, and excellent 
Accounts of the work done by those geographers to whom 
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medals were awarded by the Society in 1896. Very valuable, 
feature of this year’s reports are the yearlysreports of the Siberian 
branch of the Society (Ifkutsk) and of the Amur branch ' 
(Khabarovsk) for the years 1894 and 1895, as also of the 
Society for the Study of the Amur Region fot the year "1895. 
Unfortunately, one does net find in the report any informatiew 
concerning the “extremely interesting but almost quite unknown 
activity of the West Siberian branch of the Russian Ged: ë 
graphica] Society. 


A Skconn edition of Prof. J. J. Thomson’s ‘* Elements of the 
Mathematical Theory of Electricity and Magnetism ” has qjust- 
been published by the C&mbridge University Press. The “first 
edition, published in 1895, was reviewed in NATURE (vol. liv. 
Pp. 97), and as few alterations have been made, we need do no 
more than announce the appearance of the new edition, and 
express pleasure that the work is finding its way into the hands 
ofan increasing number of students.—Pref. J. A. Ewing’s work 
on “The Steam Engine and other Heat Engines” (Cambridge 
University Press), reviewed in NATURE three years ago (vol, li. 
p. 219), has also reached a &cond edition. A considerable 
amount of new matter has been added to the volume, and the 
section relating to gas engines has been much extended, To the 
thoughtful student of engineering sciencé the book is invaluable. 
—Part 2 of “ An Illustrated Mapua) of British Birds,” by Mr. 
Howard Saunders, has beef published by Messrs. Gurney and 
Jackson. The work will be completed-in twenty parts, and will 
contain illustrations of nearly every species. 


THE annual report on the work of the Institute ‘of Jamaica 
has been received. The Science. Section of the Ingtitute appears 
to have been particularly active in the period covered by theg, 
report. A number of changes have been made in the systematic 
arrangement of the objects in the museum. In the zoological 


‘collection a 4 to 6 per cent. solution of formalin has been 


mostly employed as a preservative fluid and found to work very 

satisfactorily, though the colours of the objects were not retained 

for long in specimens exposed to strong light. Fof delicate 

objects, such as jellyfish and sea-anemones, it is found to be 

extremely serviceable, preserving perfectly the natural form and 

histology. Research work, mamly upon the Actinaria of the 

island, has been continued in the Biological Laboratory of the 

Institute. A paper on the Jamaica Zoanthidee, embracing a 

description of ten species, has been prepared by the curator for 

publication; also one on the Actinian family Aliciidze, describing, 

amongst others, a new Jamaica species of Bunodeopsig During 

the summer months three students from the Johns Hopkins ' 
University, under the direction of Prof. Brooks, established a 

temporary marine laboratory at Port Henderson. Contributions 

to Jamaican zoology have been made by them, and many 

specimens were presented to the museum. Investigations of. 
Indian remains have been conffnued from last year, and more 

valuable material collected from the caves and refuse-heaps, * 
The objects, however, do not differ greatly in type from those 

referred to in the last report. An account of the results, 

illustrated with numerous figures, plates, and a map, will shortly 

be published in the Journal of the Institute. The report thus 

shows that the Institutg is actively assisting in the advancement 

of knowledge, as well as workig in various ways to create and*: 
Sromis interest in scientific objects and study. 


“in the current number of the Berichte, P. Walden describes 
the very remarkable effect-produced by the addition of a uranyl 
salt to a solution of an optically active substance. When a 
substance such as Amalic acid is dissolved in water along with 
one molecule of uranyl nitrate and about four molecules* ofe 
caustic potash, the rotation produced by the solution is more than ' 
five hundred tynes as great as that of the acid alone, whilst iy 


remains of the samé sign. Similar, but less intense effects ar 
e 
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*-observed with other optically active hydroxy-acids and their 
. ecthereal salts, but ng increase is produced with optically active 
substances, such as chlorosuccinic acid, which do not contain a 
hydroxyl grou, eand indeed a slight “diminution is caused in 
some of these cases. Optically inactive acids, such as mesotar- 
taric acid, inactive malic acid, &c., dre quite ypaffected by the 
addition of these substances. Apart from its high theoretical 
interest, the phenomenon provides a ready method of dis- 
tinguishing active substances of low rotatory power fgom their 
inactive isomerides. $ 


THE additions to the Zoologica? Society’s Gardens during the 
past week include a Chacma Babeon (Cynocephalus: porcarius, 
8) a Black-backed Jackal (Cass mesomelas, 9 } from South 

* Africa, presented by Major Haynes Sadler; a Red-bellied 
Wallaby (Macropus billardieri) from Tasmania, presented by 
Mrs. Beaumont ; a Guillemot! (Zomuéa troile), British, pre- 
sented by Mr. John Pettitt ; a Yellow-cheeked Lemur (Lemur 
xanthomystax) from Madagascar, a Marsh Harrier (Circus 


ý 


eruginosus), European, deposited; six Summer Ducks (Æx. 


sponsa, 58, IĦ9), purchased. 








OUR “ASTRONOMICAL COLUMN. 
ASTRONOMICAL OC QURENCES IN JANUARY :— 


January : 
2. Meteoric shower irom Quadrans (230° + 52°). 
= hm ë h m 


°3. 6 59to 8 16. Occultation of 16 Tauri (mag. 6'5). 
3 «7 135, 8 27. s» 9°17 » 3 8). 
3 8 2» OIL » 23° » 4'2). 
3. 8 46,,10 8- ” a ” 3/0). 

3 3 9°55 5, If II. ” 28 noe 62) 
3. IO I 4, 10.59. » 27 ” 3°8). 
5. Uranus 52’ S. of 8 Scorpii, 
§. I2 56to 13 58. Occultation of 125 » ` 49) 
7. 10 57 ,, I2 32. Partial eclipse of the moon. Magnitude 


o'I57 at 1th. 45m. 


9. 811,, 9 8. Occultation of o’ Cancri (mag. 5'2). 
10: “€5 534,17 4. Occultation of B. A.C. 3398 (mag. 6’0). 
14. 5 Jupiter in conjunction with moon. Y 7° 5’ N. 

17, 16 30 to 17 31. Occultation of B.A.C. 5314 (mag. 5.4). 
17. 18 51,20 L si D 5347 » 58) 
,18 7 Saturn in conjuncti®n with moon. hk 5°40 N. 


18. 12 53to15 25. Transit of Jupiters Satellite III. 
8 31. Minimum of £8 Persei (Algol). 
Total eclipse of the sun invisible at Greenwich. Begins 
on the earth generally 16h. 46m., ends 2th. 53m." 


23. 5§ 20. Minimum of 8 Persei (Algol). 

25. I 56to14 52. Transit of shadow Jupiter's Sat. III. 
25. 16 37,,19 6. Jupiters Sat. II. 

29. - 4. Mercury at greatest elongation (25° 4’ W.} 


“ NAUTICAL ALMANAC” CORRIGENDA.—In a letter to the 
Journal of the British Astronomical Association, Dr, A. M. W. 

. Downing forcibly impresses upon astronomers the necessity and 
importance of consulting the page of errata in each issue of the 

« Nautical Almanac. 
» (going to press four years in advance, any corrections to data 
influencing the tables gives, of course, slightly modified results, 
We read, for instance, that “in the first edition of the Nautical 
Almanac for 1898 (issued in December 1894) the data are affected 

by an error which throws out the times of the lunar eclipses to a 


considerable extent; in the second edition (issued last April),*) 


and in a subsequent edition, now being struck off, this error has 
** been corrected. The correct data are also given amongst the 
errata on page xiii of the Nautical Almanac 1899. It will 
therefore be advisable for those interested in these phenomega, 

should they happen to possess the first edition of the Nautica? 
A manac for 1898, to correct the data for lunar eolipses in that 
edition by the errata given in the Wastical Almanac for 1899.” 

Another correctionein the same-edition is the position of 

16 Tauri in the Pleiades, which makes an” occultation of this 

* star on January 3 a near approach only. 


OCCULTATION OF THE PLEIADES.—For the third time in 
press than half a.year the Pleiades will suffer ogultation by the 
ie “moon on January 3. As in the case of the occultation gvhich 
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In consequence of the Nautical Almanac. 


e ° e 40" . * 
took plfcé last October, MI the brightgr stars will, be occylted * | F 
witt? the exception of 16 Tauri (see note on “‘ Nautical Abnanac ; 
Corrigenda ”), and this star, although approaching vegy neay, is 
just missed. The most interestfng occultation will be that -of 
Alcyone (mag. 3'0), the brightest star in the Pleiades, and its e 
disappearance at the dark limb should be seen with the smallest * 
telescope. The times are as follow ?— 


Time of disappearance, January 3d.. 8b. 46m. GMT. . 
s» reappearance os 10h. 8m. ,, 


The Iris Gulf will be in the neighbourhood of the terminator 
where the stæ disappears. ar 

The passage of the moon bef@re the Pleiad€s, although a 
bgautiful phenomenon at any time, in this case loses some of its 
charm through the brightness of the moon, hér age being nearly 
tr days, and consequently the aérial reflection will overpower 
the fainter stars of this group. i : . 


PARTIAL ECLIPSE OF THE Moon.—That the moon is getting 
into position for eclipsing the sun on January 22 is announced 
by the fact that she herself is under partial eclipse at the 
preceding lunation on January 7. ‘The phenomenon commences eœ 
a little before midnight, and ends an hour and a half after. 

The eclipse is a very small one, its magnitude being only 
0'157 (moon’s diameter = 1). ` . 

The following are ‘the corrected phases as given in the 
Nautical Almanac (1898) (see note on “Nautica? Almanac 
Corrigenda.”’) : 


; do oh mi 
First contact with the penumbra, January 7 10. 1'2 pm. 
1, ” ” shadow ” Il 474 wy 
Middle of eclipse _ % 8 0349 a.m 
Last contact with the shadow yí I 22'4 y 
ery » penumbra 3 86 ,, 


New INVESTIGATIONS oF 8 Lyr#.—Prof. A. Belopolsky 
has recently completed a new series of photographs in connec- 
tion with the spectrum variations of 8 Lyre ; and his paper on 
‘New investigations of the spectrum of 8 Lyre ” appears in the 
Astrophysical Fournal, November 1897. In all, twenty-six 
photographs have been taken corresponding to all the phases of 
brightness, and the results are especially interesting since an 
‘ciron comparison” has enabled him to determine the velocity 
of the system with respect to the sun, and also the radial 
velocities at different parts of the orbit. 

The dark line at A 4482 has been utilised in making all the 
measures, for this line changes but little in appearance, whilst i 
the lines A 4471, Hs and H, undergo great variations. 

From measures made of the above line, with the iron com- 
parison as datum lines, he finds that the proper motion of the 


| system = -2'00 geographical miles, and the maximum radial 


velocity is about 25 geographical miles. Moreover, the 
curve of radial velocities shows that the changes of brightness 
may be sufficiently well explained by an ec/éfse ; for the {mes of e 
radial velocity = o are very close to the pimes of principal and 
secondary minima. His description ọf the cyclical changes 
which take place in the appearances of the lines at AA 4471 and 
4482, and the reappearance of certain additienal lines at parti- 
cular phases agrees remarkably well with the Kensington results, e 
which, it may be remembered, showed that of the components 
producing the dark lines, one was like Bellatrix, and the other 
gave a spectrum similar to that of Rigel. 


THE ATMOSPHERES OF PLANETS,—Dr. Johnstone Stoney’s , 
name has long been connected with an important theorem in 
molecular physics, which may be thus stated. The atmosphere 
round, any planet will extend to a height determined by*the 
force of gravity.on that planet, and if the speed with which the 
molecules move in that atmosphere exceed a critical velocity, ° 
they wil escape from®the planet and move independently- in 
space. In the Zransactéous of the Royal Dablin Society, + o 
Novegber 1897, Dr. Storey has given in some detail his full 
views on this subject, and substituted better numerical results 
for those originally given in scattered scientefic papers, by basing 
them on the fact that helium, whosg density is twice that of 
hydrogen, can, and does, escape from the earth. It is contended 
that helium i$ continsally being stpplied to the earth's atmo- 
sphere from hot springs, that it exhibits no tendency to combine 
with other. elements, and since no trace of it*can be found in the 
atmosphere, it escapes above® as rapidly as gt enters below. 
Water vapour, on the othere hand, remains on the earth, afd 
consequently limits of speed can be assigned between which 
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gases are elthey imprisofed or are free to escape. For the egrth, 
under” favourable circumstances, a velocity of 10°5 km. per sec. 

‘wotld b@ sufficient to carryga molecule beyond gravitational 
control, and this is 6°5 times the ‘‘ velocity of mean square” in 
hydrogen gas at a temperature of — 66° C.; 9°27 times that of 
helium at the same (@mpg¢rature, and 19°66 times that of water 
vapour.e Since the two former gases escape and the latter does 
not, it would seem that the velocity attained by molecules can 
exceed nine times the average. velocity; but cannot reach that of 
twenty. Assuming that Venus retains a moisture-laden atmo- 
sphere, about which Dr. Stoney seems very ppsitjye, this latter 

, number can be yeduced to eighteen, and thus still closer express 
‘the actual velocity in terms of that of the ‘‘ mean square.” 

Limiting the inquiry to a temperature of-- 66°C., Dr. Storey 
applies the theory to.all members of the solar system with the 
following results. . From the moon all gases having a vapour 
density less than 39 will escape with greater promptness than 
helium does from the earth, On Mercury, water cannot exist, 
while nitrogen and oxygen would gradually dribble away. The 
conditions on Venus resemble those on the earth, but the case 
of Mars is of:exceptional interest. Dr. Stoney says that it is 
‘legitimate to infer that on'this planet water cannot remain. 
The atmosphere he considers to consist mainly of nitrogen, 
argon, and carbon dioxide. He thinks there is no vegetation, as 
we understand the’term, on the surface-of the planet, and the 
snow, frost, and fog do not arise from the same cause as on the 
earth. Jupiter is able to imprison all gases known to chemists, 

‘but whether the more distant members of our system can retain 
hydrogen is doubtful. Helium and the denser gases probably 
float in their atmospheres, but the molecules of the lighter gases 
are describing orbits about the sun, the velocity th¢y can acquire 
enabling them to escape from planetary contro}, but still 


. insufficient to liberate them from the gravitational influence of 


the sun, - - ; . 


z 


THE DENSITIES OF CERTAIN GASES: 


THE observations here recorded were carried out by the 

method and with the apparatus described in a former 
paper,? to which reference may be made for details, It must 
suffice to say thatthe globe containing the gas to be weighed 
was filled at o° C., and to a pressure determined by a mano- 
metric gauge. This pressure, nearly atmospheric, is slightly 
variable with temperature on account of the expansion of the 
mercury and iron involved, The actually observed weights are 
corrected so as to correspond with a temperature of i5, C. of 
the gauge, as well as for the errors in the platinum and brass 
weights employed, 
experiments I have been ably assisted by Mr. George Gordon. 





\ 


Carbonic Oxide, 


s 

This gas was prepared by three methods. In the first method 

a fask, sealed to the rest of the apparatus, was charged with 80 

grams recrystallised ferrocyanide of potassium and 360,c.c. 

strong sulphuric-agid. The generation of gas could be started 

by the application of heat, and with care it could'be checked 

*and finally stopped by the-removal of the flame with subsequent 
application, if necessary, of wet cotton wool to the exterior of 

the flask. In this way one charge could be utilised with great 

advantage for séveral fillings. On leaving the flask the gas was 


e passed through a bubble containing potash solution (convenient 


as allowing the rate of production to be more easily estimated), 
and thence through tubes charged with fragments of potash and 
pho8phoric anhydride, all connected by sealing. When possible, 
the weight of the globe ful was compared with the mean of the 
preceding and following weights emøiy. Four experiments 
were made with results agreeing to within a few tehs of a 
milligram. © . : 

In the second set of experiments te flask was chargeg with 
100 grams of oxalic acid and §00-c.c. strong sulphuric acid. To 
absorb the larĝe quantity of CO, simultaneously evolved a 
plentiful supply of alkaligwas required. A wa$h-bottle anda 
long nearly horizontal tube contained strong alkaline solution, 
and these were followed by the tubes containing “solid potash 
and phosphoric anhydride as before. 


1 “On the Densities of Carbonic Oxide, 
Nyrous Oxide.” By Lord Rayleigh, ERS.: (Read at the Royal Society, 
December 9, 1897.) _ y 6 yemira 
e? “On the Densities of the PrincipalZGases,"/R oy. Soc.@roc., vol, Hii. 


Carbonic Anhydride, and 


_ P 134, 1893. 
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In the present, as well as in the former, , 
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+ For the expériments of the third set oxa/c acid was replaced- * 
by formic, which is more convenient as net entailing the absorp-, , 
tion of large volumes of ‘CO$. In this case the charge consisted 
of 50°grams formate of soda, 300 c.c. strong sulphuric acid, and 
150 cc. distilled water. The water is nece$s&ry in ordtr to 
prevent action in the cold, and the amount requires to be’ somẹ-ẹ 
what , carefully gadjusted." As' purifiers, the long horizontal 
bubbler was retained and the tubes charged with solid potash 
and phosphoric anhydride. Jn this set there were four con- e 
cordant experiments. The immediate results stand thus :— 





e? 
i Carbonic Oxide, 
e From ferrocyanide | ® L.l ` ne 2'29843 9 
s» oxalic acid... e = te 2°29852 $ 
3, formate of soda 2°29854 
Mean... an , 2°29850° 


This corresponds to the number 2'§2704 for oxygen (/oc. ¢2/., 
p. 144), and is subject to a correction (adgitive) of 0-c0096 for 
the diminution of the external volume of the globe when 

The ratio of the densities of carbonic oxide and oxygen is 
thus 2°29906 : 2°62760; so that if the density of oxygen be taken 
as 32, that of carbonic oxide will be 27'9989. If, as some pre- 
liminary experiments by Dr. Scott (Camè, Phil. Proc., vol. ix. 


„P. 144, 1896) indicate, equal volumes may be téken as accurately 


representative of CO and of Oy the atomic weight of carbon will 
be 11°9989 on the scale of ox i 

The very close agreement between the weights of carbonic 
oxide prepared in three different ways is some guarantee agaigst 
the presence of an impurity of widely differing density. Onethe 
other hand, some’ carefigl experiments Jed Mr. T. W. Richards 
(Amer. Acad. Proc., vol. xviii. p. 279, 1891) to the conclusion 
that carbonic oxide is liable to contain considerable quantities of 
hydrogen er of hydrocarbons. From 5% litres of carbonic oxide 
passed over hot cupric oxide he collected no Jess than 25 milli- 
grams of water, and the evidence appeared to prove that the 
hydrogen was really derived from the carbonic oxide. Such a 
proportion of hydrogen would entail a deficiency in the weight 
of the globe of about 11 milligrams, and seems improbable in 
view of the good agreement of the numbers recorded. The 
presence of so much hydrogen in carbonic oxide is alse difficult 
to reconcile with the well-known experiments of Prof. Dixon, 
who found that prolonged treatment with phosphoric anhydride 
was required in order to render the mixture of carbonic oxide and 
oxygen inexplosive. In the presence of relatively large quantities 
of free hydrogen'(or hydrocarbons) why should traces of water 
vapour be so important ? ee 

In an experiment by Dr. Scott (Chem. Soc. Trans., 1897, p. 
564), 4. litres of carbon monoxide gave only 1'3 milligrams to the 
drying tube after oxidation. 

I have myself made several trials of the same sort with gas 
prepared from formate. of soda exactly as for weighing. The 
results were not so concordant as I had hoped,? but the amount 
of water collected was even Jess than that given by Dr. Scott. 
Indeed, I do not regard as proved the presence of hydrogen at 
all in the gas that I.have employed.2 “ 


Carbonic duh ydride. 


This gas was prepared from hydrochloric acid and marble, and * 
after passing a bubbler charged with a solution of carbonate of.. ' 


‘soda, was dried by phosphoric anhydride. | Previous to use, the 


acid was caused to boil for some time by the passage of hydro- 
chloric acid vapour from a flask containing another charge of the 
acid. In a second set of experiments the marble was replaced by 
a solution of carbonate of soda. ` There is no appreciable 
difference between the fesults obtained in the two ways ; and they, 
mean, corrected for the errors of weights and for the shrinkage 
of the globe when exhausted, is 3°6349, corresponding to 2'6276 
fof oxygen. The temperature at which the globe was charged 
was 0° C., and the actual pressure that of the manometric gauge 
at about 20°, reduction beifg made to 15° by the use of Boyle’s 
law. From the former paper it appears that the actual height of 
the mercury columy at 15° is 762'511 mm? o 
1 One obstacle was the difficulty of re-oxidising the copper reduced by s 
carhonic oxide. I have never encountered this difficulty after reduction by e 
4 To Mr. Richargs’ work the gas in an imperfectly dried condition wasg ë 
treated with hot platinum black. Is it possible that the hydrogen was intto-® «i 
duced ĝt this stage? . 


fe 
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e Nitrous Oxide. 


In preliminary experiments thè gas was prepared in the 
laboratory, at as low a temperature as possible, from nittate of 
amnfonia, or wis drawn from the iron bottles in which it is com- 
emercidlly supplied. The purification, was by passage over potash 

and phosphoric anhydride.’ Unless special gprecautions are 
aken the gas so obtained is ten or more milligrams too light, 
presumably from admixture, with, nitrogen. In the case of the 
commercial supply, a better result is obtained by placing the 
bottles in an inverted position so as to draw from the /éguid 
rather than from the gaseous portion. 

fligher and more consistent re@ults were arrived at from gas 
which had been specially treated. „Pn consequence of the high 
relative solubility of nitrous oxide.in water, the gas held in solu- 
tion after prolonged agitation of the liquid with impure gas from 
any supply, will contain a much diminished proportion of 
nitrogen. To carryout this method on the scale required, a 
large (11-litre) flask was mounted on an apparatus in connection 
with*the lathe so thawit could be vigorously shaken. After the 
dissolved, air had beam sufficiently expelled by preliminary 
passage of N,O, the water was cooled to near o° C. and violently 
shaken for a considerable timg while the gas was passing in 
large excess. The nitrous oxide thus purified was expelled 
from solution by heat, and was used to fill the globe in the 
usual manner. ' 

For comparisoh with the results.so obtained, gas purified ir 
another manner was also' examined. A small iron bottle, fully 
charged with the con:mesesenaterial, was cooled in salt and 
ice and allowed somewhat suddenly to blow off half its contents. 
Tae residue drawn from thebottle in one or other position was 
employed for the weighings. ; 


i Nitrous Oxide (1896). 





i) 
Aug. 15 Expelled from water .... ae acd w+ 376359 
I ass af ees Te hobs pae Re oiy ws 376354 
’ 6 19 From residue after blow off, valve downwatds 36364 
19 2I fris ye valve upwards... 3°6358 
3) 22 3 of + valve downwards 3°6360 
"Mean ee eevee 36359 


The mean value may be taken to ‘represent the corrected weight 
of the gas which fills the globe at o° C. and at the pressure of 
the gauge (at 15°), corresponding to 26276 for oxygen. 

' One of the objects which I had in view in determining the 
density of nitrous oxide was to obtain, if it were possible, 
evidence as to the atomic wéight of nitrogen. It may be re- 
membered that observations upon the density of pure nitrogen, 
as distinguished from the atmospheric mixture containing argon 
which, until recently, had been confounded with pure nitrogen, 
led ! to the conclusion that the densities of oxygen and nitrogen 
were as 16.:14'003, thus suggesting that the atomic weight 
of nitrogen might really be 14 in place .of 14°05, as generally 
received. The chemical evidence upon which the latter number 
rests is very indirect, and it appeared that a direct comparison 
of the weight of nitrous oxide and of its contained nitrogen 
might be of value. A suitable vessel would be filled, under 
known conditions, with the nitrous oxide, which would then 
be submitted to the action of a spiral of copper or iron wire 
rendered incandescent by an @lectric current. When all the 
oxygen was removed, the residual nitrogen would be measured, 
from which the ratio of equivalents could readily be deduced. 
The fact that the residual nitrogen would possess nearly the 
same volume as the nitrous oxide from which it was derived 
would present certain experimental advantages. If, indeeil, 
the atomic weights were really as 14:16, the ratio (x) ofe 
volumes, after and before operations, would be given by 


a) 2'2996 xex -14 - 
376359 ~ 2'2996 x x 8” . 
whence `` x= LX 36359 10061, ° 
. IL x 2'2996 | R ; 


3°6359 and 2'2996 being the relative weights of nitrous oxide 

and of nitrogen which (at o° C. and at the pressure of the 

gauge) occupy the same volume. The integral numbers for the 

* afomic weights would thus correspond to an expansion, after 
‘» chemical reduction, of about one-half per cent. 

But in practical operation the method lost most of its ap- 

is W parent simplicity. It was found that copfer became E 

s 


1 Rayleigh and Ramsay, Phil. Trans., vol. clxxxvi. p. 190, 1895.9 
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mafageable at a temperature sufficienfiy high for the perpose, 
and recourse was had to iron, Coils of iron suitably ‘prepared 
and supported*could be adequatély heated by the current frem 


a dynamo without twisting hopelessly out of shape ; but the use eè 


of iron leads to fresh difficulties. The gmission of carbonic 
oxide from the iroh heated in vacuum® continues for a very long 
time, and the attempt to get rid of this gas by pr@liminary 
treatment had to be abandoned. By final addition uf a small 
quantity of oxygen (obtained by heating some permanganate 
of potash sealed up in one of the leading tubes) the CO could 
be oxidised t® CŒ, and thus, along with any H,O, be absorbed 
by a lump of potash placed befofhand in tha Working vessel. 
To get rid of superfluous oxygen, a coil of incandescent copper 
had then to be invoked, and thus the apparatus becam® rathe 
complicated. z Y i 
.It is believed that the difficulties thus far mentioged were 
overcome, but nevertheless a satisfactory concordance in the 
final numbers was not attainéd. In the present position of the 
question no results are of value which'do not discriminate with 
certainty between 14°05 and 14'00. The obstacle appeared to 
lie in a tendency of the nitrogen to pass to higher degrees of 
oxidation. On more than one occasion, mercury (which formed 
the movable boundary of an overflow chamber) was observed to 
be attacked. Under these circumstances I do not think it 
worth while to enter into further detail regarding the’ 
experiments in question. f 
The following summary gives the densities'of the various 
gases relatively to air, all obtained by the same apparatus.! The 
last figure is of little significance. ia 
t 


Air free grom H,O and CO, . - ... a. 1,'00000 : 


Oxygen wes ete ae me “23 1'10535 
Nitrogen and argon (atmospheric) ee 0°97209 
Nitrogen one ics wes ie 0°96737 
Argon ans dele i oa =r 1°37752 
' Carbonic oxide we eae or iss 0'96716 
Carbonic anhydride a sa a 1°52909 
Nitrous oxide à sae oo iy 1°52951 


The value obtained for hydrogen upon the same scale was 
0'06960 ; but the researches of M. Leduc and of Prof. Morley 
appear to show that this nuinber is a little too high. 





THE NORTHAM PEBBLE RIDGE. 


THE pebble ridge at Northam is one of the most remarkable ` 
examples of littoral drift to be found anywhere round the 
coast of this country. . a‘ 

It is thus graphically described by Charles Kingsley in 
“ Westward Ho !” :—“ On this pebble ridge.the surges of the 
bay have defeated their own fury’ by rolling up in the cgurse of 
ages a rampart of grey boulder stones, some two miles’ long, as 
cunningly curved and smoothed and fitted as if the work had 
been done by human hands, which protect from the high tides 
of spring and autumn a‘feftile sheet of smooth alluvial turf... . 
It was dead calm and yet the air was full of Sound—a low deep 
roar which hovered over downs and broad, salt marsh and river,® 
like the roll of a thousand wheels, the tramp of endless armies, 
or—what it was—the thunder of a mighty surge upon the 
boulders of the pebble ridge. . . . The spirit of the Atlantic 
storm had sent forward the token of his coming in the smooth ‘ 
ground swell which was heard inland two miles away. To- 
morrow the pebbles, which were now rattling down with each 
retreating wave, might be leaping to the ridge top and htfrled 
like found shot far.ashore upon the marsh by the force of the 


| advancing wave fleeing before the wrath of the western hurri- 


cane.” © : 

The particulars contained in the following deseription of this 
ridge have been obtained eluring a recent inspection of this part 
of thé coast of North Devon, and from information obtained 
from the coastguard and others living in the locality. 

The bould&s which compose the ridge have been derived 
from the cliffs which surmount the shore of Barnstaple Bay, 
from Hartl@nd Poist to Westward Ho, a distance along the 
coast of about thirteen miles. These cliffs rise to a height of 
350 feet above the level of the sea between Hartland Point and 
Clovelly, the height then gradually diminishing towards West- 
ward Ho, where they terminate. They are composed principdfly 

1 Roy. Soc? Proc., vol; Hii. p. 148, 18933 vol. lv. p. 340, 1894; PAM. 
Trans., vol. cluxxvi. p. 189, 1895; Roy. Soc. Proc., vol. lix. p. 201, 1896. 


. been cut 


bi . 


‘ f — 
of larg catboniferous Ait of a dark slate colour, excep at 
the western end, where this rock is interspersed with red 


sapfistone® and shale and a few pockets of glacéal drift. The. 


beach between the foot of the cliffs and low water consists of 
focks cut and furrowed by the action of the sea in perpetually 
rolling about the large boulders which lie along its surface, 

Beyond Westward Ho the estuary of the Taw and the 
Torridge commences, consisting of a vast expanse of sand 
bounded by sand dunes. a ; : 

Large fragments of rocks have in the course of ages been 
dislodged from the cliffs, the remains of whigh perpetually 
rolled about byghe waves of the sea during high tides, which 
here rise to a height of 27 feet, have acted as instruments for 
grindimg their fellows, and battering the cliffs, and so prodit- 
ing the rounded boulders which now strew the beach through- 
out its whole length for several miles, and a portion of which, 
drifted along the shore of the bay, have become finally 
heaped up in the Northam pebble ridge. 

In some parts of the cliff indents of considerable size have 
out, and across these .the boulders have col- 
lected, and been thrown up into ridges and banks. At 
Abbotsham, about twelve miles from Hartland, there is such 
a bank, the top of which is 9 feet above high water of spring 
tides. This ridge or bank is about 160 feet wide, the boulders 
of which it is composed varying in size at the top from about 12 
inches in length by 4 inches in diameter to pebbles 3 inches in 


diameter, the largest boulders weighing about 12 lbs., those at the . 


foot reaching to a length of 2 feet and weighing about 70 lbs. 
Notwithstanding the large size of the boulders of which the 
hank is composed its sea face is shaped into a ridge and 
“hollow, similar to-.other pebble ridges, the position of which 
varies according to the height of previous spring tides. The 
pebbles left on the shelf or hollow at the spring-tide level 
average a smaller size than those at the other part of the bank. 
The boulders scattered along the beach all lie above the 
level of low water of neap tides. 
movement is eastwards, but the boulders follow the line of 
the coast and the set of the flood tide. This direction varies 
round the bay from eastward -to south-east, east again and 
then north-east, and finally south-east. The direction of the 


- wind which drives the heaviest sea into the bay is from the 


north-west. ` 

The Northam pebble ridge commences at the termination 
of the cliffs, and runs in a north north-easterly direction for 
upwards of two miles across a low flat plain which is below 
the level of high tides, until it falls into some hummocks of 
blown sand. It thus forms a natural embankment enclosing 
a tract of 900 acres of sandy and alluvial grass land which 
is used for grazing: purposes, and also as golf links. After 
running along the foot of the sand hills for'a short distance 
the pebble bank turns sharply to’the south-east up the course 


è of the ®utfall of the two rivers, the boulders diminishing in 


size to pebbles and coarse sand. There is an‘outlying bed 
of*boulders, known as*the Pulley, situated some distance from 
the bank, on the edge of the low-water channel of the' river, 
büt these appeare to be a fixed deposit which neither: in- 
creases nor diminishes in size., 

The ridge is Spproximately 180 feet wide at the base and 20 
feet high, the top being about 25 to 30 feet wide and 6 feet above 
high water of spring tides. The boulders on the top of the bank 
vary in size from, about 12 inches in length by 6 inches in 


e diameter to pebbles an inch in diameter, the average size being 


about 8 inches in length by 4 inches in diameter, the largest 
being about 12 inches long and weighing from 40 to ṣo lbs. 
At the foot of the bank are to be found boulders measuring from 
15 to 18 inches in length and weighing from roo to 150 Ibs. 
The size of the boulders does not vary,much throughout the 
“length of the bank, The greatest collection of smali stones 
appears to be on the shelf or hollow at the level of spring tides, 
where the pebbles vary from about half an inch to fourinehes in 
diameter. Some of the larger boulders have been drifted quite 
to the far end of th®bank. A 
The boulders consist entirely-of the same description of slate- 
coloured carboniferous grit as the cliffs from Hartland to Abbots- 
ham are compoged of, and there can be nd’ doubt that they have 
drifted from this part of the coast. At the commencement of 
the ridge there are fairly numerous samples of shale and red 
“sandstone pebbles from the clif$ between Westward Ho and 
Abbotsham, but these gradually disappear further along the 
fidge, the softer rock of which they are composed @vidently not 
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being able to withstand the constant grinding process produced ` 
by the wave action of the tides and wind: From the foot ofe. 
the bank to low water the beach is covered with sand, which 
‘dries from a third of a mile at the south end $q three-quarters 
of a mile at the northern end. See 

There is à very slow buf ¢ontinuous drift or movement of the e 
boulders along the bank northwards. The progress of the 
ridge being stopped by the sand hills, the bank has bifurcated 
at this point, a new or double bank now forming, a circumstance 
which has occurred within the knowledge of those who have 
knowneHe bank all their lives. . , 

The, boulders composing the ridge are in .perpetual motion 
dusing the time that the baflk is covered bythe sea at sprfhg 
tides. Even in calm weatheg in summer the whole face of the 
bank is continually changing under the influence of the wave 
action of the flood and ebb tide, whichis of sufficient ‘force to 
cause the movement of even large boulders. Observers who 
have carefully watched this movement and marked individual 
“stones find that they are never in the same place two tides run- 
ning, and each spring tide leaves ‘its imptess ina hollow’ and 
ridge’at high-water mark. + és SAN 

In heavy on-shore gales these ridges and hollows are ob- 
literated, and the face of the bank is pulled down seaward, 
the extent to which this is carried. depending on the force and 
duration of thé gale. After the storm, and when the height 
and force of the waves have subsided, the pebbles begin to 
move back again ; the coritour of the bank becomes more steep, 
and is soon restored to its normal condition. ~ 

During the winter at the end here was a succession — 
of westerly gales, culminating in a very heavy gale from the 
north-west. The bank was torn Yown and so lowered tlmt 
the waves broke over it and inundated the enclosed land. Sdéme 
of the largest boulders “vere thrown over the top of the ridge 
and hurled a considerable distance inland, where they now 
remain as a witness to the force of the gale. Th@ disturbance 
of the boulders was so great under the action of the waves, that 
after the gale it was found that the base of the bank was moved 
ten yards inland, the clay bed on which it had rested previously 
being exposed. A somewhat similar movement took place 
during a gale about twenty years previously. 

The peculiarity of this pebble ridge, and the way in which it 
differs from ordinary shingle banks, is in the large size of the 
boulders drifted along the coast, and heaped up by thè action 
of the waves and tides. W. H. WHEELER: 





E, , 
RANDOM SELECTION. 


THS memoir! is the first of a series dealing with the problem 
of selection, namely the measurement of the changes in the 
characters of a race, when selection has acted upon any one, two, 
or more of them. The problem mathematically differs consider- 
ably according to the’ nature of the selection. But iff all cases 
the general result is the same, the selection of any organ, 
whether by size, variability, or correlation with other organs, 
changes the sizes, variabilities, correlations of all other organs, 
whether directly correlated with the first organ, or only indirectly 
correlated with it owing to correlation with other organs which 
are correlated with the first organ. (A and C may have'no cor- ° 
relation with each other, but both be correlated with B, e.g. two 
parents in the absence of sexual selection and their offspring.) 
The chief types of selection which have to be treated in- 


‘dependently are :— 


(i.) Random Selection or Sample Selection.—The isolation of a 
group out of a‘larger population. This will generally have 
characters divergent from those of the general population, but 
which form in themselyes a correlated system of divergences. 

(ii.) Æpidemic Selection.—Selection which takes placa so“ 
quickly that the growth or reproduction of the population may 
beneglected. For example, a severe winter or a pestilence. 

(iii.) Azxetic Selection, or long-continued selection which 
allows during its action fer ‘growth, but not for reproduction. 
For example, diseases of childhood. j . 

(iv.) Gonimic Selection, orlong-continueg selection which allows 
during its action {ðr reproduction.’ For exanaple, physical and 
mental qualities, pressure of other populations. These forms*of e 


‘ . 
1 Contributions to the Mathematical Theory of Evolution. IV. On’ the 
ees Errors of Frequency Constants, and on the Influence of Random 
Selection on VarMtion and Correlation, by Karl Pearson and L. NeG ej 
Filon.e (Royal Society, Nov. 25, 1897.) 5 i 
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“selection require very different mathematical treatment ; it is not 

. eat all clear, that they have always been sufficiently distinguished 
by writers on the theory of evolution. The above paper covers 
only the ground of the first kind of selection, random seléction, 
but the memoif on epidemic selection is already completed, and 

ethe théory of the other casesadvanced, The importance of random 
selection not only arises from the differentiation of species by 
dsolation of small groups from a general population, but also 
from the fact that every measurement on a population is really a 
measurement on a more or less extensive random selection or 
sample. Hence the theory of random selection is also #he theory 
of the probable errors of the frequency constants for any race. 
It®enables us te determine the &ccuracy with which we have 
measured the chief racial constants, 7 

Let the frequency-surface giving the distribution of a popula- 

tion with regard to #-organs be 


SERE] Hy, Kga e Any Ejs lg ige » Cy) 


where ¢, Cn . . . ¢g are the gsconstants which determine the charac- 
ters of the populatio#. Then the surfaces for the distribution of 
the errors in Cy, Ca. . .%g is given approximately by 


g= z7 Han g? +zaet .. -) 
where ` 


= d? log z 
f =e Nevers AX AX. a 
` Ayn 7 FIT Z dade, AXIAK 


Higher terms can be evaluated if needful; we have then a skew 
correlation of the systame=cf errors. Approximately the diver- 
gences of any random selection from the characters of the general 
pepulation form in themselwes a normally correlated system, and 
we can predict from a knowledge of the divergence in one 
character the probable divergences in agl the others. 
The general formulæ-are applied to the problems of 
(i) Zhe random selection out of a population having n normally 
9 correlated organs, ‘ à 

If one character be changed, say the variability of one organ 
be altered, it is shown how the probable changes in all the other 
characters may be found; for example, the changes in the 
correlation of other organs. This is the death-blow to any 
theory that either variability or correlation can be constant for 
local races. 

Gi.) ew Variation, for all the three types discussed in a 
previous memoir. . 

Criteria are obtained for determining when skewness is sig- 
nificant ; when the mode really diverges from the mean, &c. 

In many cases in which the normal curve of errors is used, 
the skewness is really significant, and thus many of the results 
used are illegitimate. For example, personal equation is generally 
sensibly skew, curves for size of organs during growth, and 
nearly all cases of botanical distribution. 

These points are illustrated in the memoir by three numerical 
exampleg +=- 

(I.) Miillerian glands in the legs of swine; data from the 
observations of two American naturalists. The skewness can be 
determined with less than § per cent. of probable error. It is 
therefore significant, and the use by the above-mentioned 
biologists of the ordinary theory: of errors is in this case to be 
deprecated, 

(II) Enteric fever. 
* probable error. 

The effect of raising mean age, or altering the incidence, &c. 
„on the character of the disease follows at once from the tables 

iven. 

(III. ) Stature during growth; a critical case, taken because 
the distribution is almost normal. The skewness is, however, 
probably significant, and the influence indicated of random 
selection on stature during growth ‘is in accordance with 
~. experience. 


e AXy 





Skewness is known to x per cent. of 
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MODIFICATION OF THE GREAT LAKES BY 
EARTH MOVEMENT. * 

THE history of the Great Lakes practically begins with the 

` melting @f the Pleistocene ice-sheete They may have 
« eķisted before the invasion of the ice, but if so their drainage 
* system is unknown. The ice came from the north and north- 
east, and, spreading over the whole Laurentian basin, invaded 


it Via Abridged from a paper, by Prof. G. K. Gilbert, M the National Ceo- 
graphic Magazine (September 1897). . g 
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` Wayne to the Wabash river. 


the drainage districts of® the Mississi®pi, Ohio, Sfsqughanna 
and Hudson. During its wandering there was a long period 
when the waters were ponded between the ice front and *the 
uplands south of the Laurentian basin, forming a series of glacial 
lakes whose outlets were southward through various low passes? 
A great stream from the Erie basin cypsse@ the divide at Fort 
A river of the magnitude of the 
Niagara afterwards flowed from the Michigan basin across the 
divide at Chicago to the Illinois river ; and still later the chief 
outlet was from the Ontario basin across the divide at Rome to 
the Mohawk yallay. 

The positions of the glacial lalges are also marked by shore- 
lines; consisting of terraces, cliffs, and ridges, the strands and 
sHits formed by their waves, Several of these shore-lines have 
been traced for hundreds of miles, and wherever they are 
thoroughly studied it is found that they no longer lie level, but 
have gentle slopes towards the south and south-west. *Formed 
at the edges of water surfaces, they must originally have been 
level, and their present lack of horizontality is due to unequal 
uplift of the land. ‘The region has been tilted towards the south- 
south-west, The different shore-lines are not strictly parallel, 
and their gradients vary from place to place, ranging from a few 


‘| inches to three or four feet to the mile. 


. arly History of the Lakes. 


The epoch of glacial lakes, or lakes partly bounded by ice, 
ended with the disappearance of the ice-field, and there remained 
only lakes `of the modern type, wholly surrounded by land. 
These were formed one at a time, and the first to appear was in 
the Erie basin. It was much smaller than the modern lake, 
because the basin was then comparatively low at the north-east. 
Instead of reaching from the site of Buffalo to the site of Toledo, 
it extended only to a point opposite the present city of Erie, 
and it was but one-sixth as large as the modern lake. Since 
that time the land has gradually risen at the north, canting the 
basin towards the south, and the lake has. gradually encroached 
upon the lowlands of its valley. 

The next great lake to be released from the domination of the 
ice was probably Ontario, though the order of precedence is 
here not equally clear. Before the Ontario valley held a land- 
bound lake it was occupied by a gulf of the ocean. Owing to 
the different attitude of the land, the water surface of this gulf 
was not parallel to the present lake surface, but inclined at an 
angle. In the extreme north-east, in the vicinity of the 
Thousand Islands, the marine shores are nearly 200 feet above 
the present water level, but they descend southward and west- 
ward, passing beneath the lake level near Oswego, and towards 
the western end of the lake must be submerged several hundred 
feet. This condition was of short duration, and the rising land 
soon divided the waters, establishing Lake Ontario as an in- 
dependent water body, ' The same peculiarity of land attitude 
which made the original Erie a small lake served to Mmit thee 
extent of Ontario, but the restriction was less in amount because 
of the steeper slopes of the Ontario Basin. Here:again the 
southward tilting of the land had the effect of lifting the point of 
outlet and enlarging the expanse of the lakee ` 

There is some reason to think that the upper lakes, Huron, 
Michigan and Superior, were at first open to*the sea, so as to 
constitute a gulf, but the evidence is not so full as could be 
desired. When the normal lacustrine condition was established 
they were gt first a single lake instead of three, and the outlet, 
instead of being southward from Lake Huron, was north-eastward è 
from Georgian bay, the outlet river following the valleys of the 
Mattawa and Ottawa to the St. Lawrence. The triple lake is 
known to us chiefly through the labours of Mr. F., B. Taylor, 
who has made extensive studies of its shore-line. This line, 
called ae Nipissing ghore-line, is not wholly submerged, like 
the old’ shores of lakes Erie and Ontario, but lies chiefly above 
the present water surfaces. It has been recognised at many 
points about Lake Superior and the northern parts of lakes 
Huron and Michigan, and measurements of its height show that 
its plane has,a remarkably uniform dip,*at 7 inches per mile, 
in a south-south-west direction, org more exactly, S. 27° W. 
The southward tilting of the land, involving the uplift of the 
point of outlet, infreased the capacity of the basin and the 
volume of the lake, gradually carrying the goast-line southward 
in Lake Huron and Lake Michigan until finally it reached the 
low pass at Port Huron, and the water overffowed vid the gt. 
Clair and Detroit channels to Lake Erie. The outlet by way of 


the Ottawa was’ then abandoned, and a continuance of the 
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uplift caus@d*the water tẹ slowly reced® from its northerr®shores. 
This change after a time separated Lake-Superior from the dther 
lakes, brimging the St. Marys river into existence,and eventually 


’ tHe present condition was reached. ` 


* These various changes are so intimately related to the history 
of the Niagara river®that,the Niagara time estimates, based on 
the erosjon of the gorge by the cataract, can be applied to them. 
Lake Erie has existed approximately as long as the Niagara 
river, and its age should probably be reckoned in tens of 
thousands or hundreds’ of thousands of years. Lake Ontario 
is much younger. All that can be said of the beginning of 
Great Lake Népissing is that, it came long after the beginning 
of Lake Erie, bit the date of its ending, through the transfer 
of outlgt from the Mattawa to the St. Clair, is more definitely 
known. ` That event is estimated by Taylor to have occurred 
between 5000 and 10,000 years ago. 

The fake history:thus briefly sketched is characterised by a 
progressive change in the attitude of the land, the northern and 
north-eastern portions of the region becoming higher, so as to 

, turn the ‘waters more and more towards the south-west. The 
latest change, from Great Lake Nipissing to Great Lakes 
Superior, Michigan and Huron, involving an uplift at the north 
of more than 100, feet, has taken place within so short a period 
that we are naturally led to inquire whether it has yet ceased. 
Js it not probable that the land is still rising at the north, and 


3? SaulnsveMarie 


Fig. 5 —Map of the Great Lakes, showing pairs of gauging stations and isobases of outlets. 
. he isobases are marked by full lines, i 


“a” $: e 
‘the lakes are still encroaching on their southern shores? Dr. 
J. W. Spencer, who has-been an active explorer of the shore- 
lines of the glaciaf lakes, and has given much study to related 
" problems, is ofeopinion that the movements are not complete, 
and predicts that they will result in the restoration of the 
Chicago outlet of Lake Michigan‘and the drying of Niagara. 


Measurements of Changes in the Shore-lines. 


The importance of testing this question by actual measure- 
mepts was impressed upon me several years ago, and I 
. endeavoured to secure the institution of an elaborate get of 
. observations to that end., Failing in thisy I undertook a less 
expensive investigation, which began wth the examination of 


’ - existing records of lake height as recorded by gauge feadings, 


and was confinued by the establishment of a number of gauge 
stations in 1896. : hae e 
If the volume of a lake were invariable, and if its water were 
. in perfect-equilibriufm under gravity, its surface would be con- 
stant and level, and any wariation due to changés in the height 
of the land could be directly determined by obseryations on the 
- position of the ‘water surface with referefice to the land ; but 
these conditions axe never realised in the case of the Great 
` Lakes, where the volume continually changes and the water 
digalways in motion. The invedligator therefore has to arrange 
his measurements so as to eliminaté the effect of such changes. 


-° The various oscillations of the water, though differing widely 
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Broken lines show the pairs of stations. 


` 


in amplitude, sate and cause, yet coexist, and they make the.” 
actual movement of the water surface highly complex. The, 
complexity of movement seriously interferes with the use of the’ 
water plane as a datum level for the measurement of earth 
movements, and a system of observations for teat purpose weeds 
to be planned with much care. The main principles of such a, 
system are, however, simpfe, and may readily be stated. The 
most important is that the direct measurement of the heights of 
individual points should not be attempted, but comparison should 4 
always be made between two*points, their relative, height being 
measured by means of the water surface used as a levelling 
instrument. : 

It will not be necessary to give here the details of observațjon 
afd computation, as theyre fully set forth in’a paper soom to 
be printed by the U.S. Geoldgical Survey, but the general scope 
of the work may be briefly outlined. As the tilting shown by the 
geological data was towards the south-south-west, stations were, - 
so far as possible, selected to test.the question of motion in that 
direction, The most easterly pair were Sacketts Harbour and 
Charlotte, New York, connected by*the vater surface ofeLake 
Ontario (Fig. 1). From observations by the U.S. Lake Survey 
in 1874, it appeared that a bench mark on, the old lizhthouse in 
Charlotte was then 18°531 feet above a certain point on the 
Masonic Temple in Sacketts Hfrbour. In 1896 the measure- 
ment was repeated, and the difference found to be 18'470 feet, 

the point at Sacketts Harbour having gone up, 
as compared to the point ate Charlotte, o'061 
foot, or about three-fourths of an inch. Simi- 
larly it was found thiisbetween.1858 and 1895 
a point in Port, Colborne, at the head of the 
Welland Canal, as eompared to a point in Cleye- 
land, Ohio, rose 0°239 foot, or nearly three 

‘inches... Between 1876 and 1896 a point at 

Port Austin, Michigan, on the shore of Lake 
, Huron, as compared to a point ig Milwaukee, 

on the shore of Lake Michigan, - rose O'137 e 
foot, or one-and one-half ‘inches ; and in the 
same period a point in Escanaba, at the north 
end of Lake Michigan, as compared to the same 
point,in Milwaukee, rose 0'161 foot, or about 
two inches. : 

There is not one of these determinations that 
is free from doubt ; buildings and other struc- 
tures on which the benches were marked may 
have settled ; mistakes may have been made in 
the earlier levelling, when there was no thought 
of subjecting the results to so delicate a test; 
and there are various other possible sources of 
error to which no checks can be applied. But 
the fact that all the measurements indicate 
tilting in the direction -predicted by theory, 
inspires confidence in their verdict. 

The stations of the several pairs are at different 
3 distances apart, the directions of the lines con- 
necting them make various angles with the theoretical direction 
of tilting, and the time intervals separating the measurements 
are different. To reduce the results to common terms, I have 
computed from each the rate of tilting it implies in the theoretical 
idirection, S. 27° W., and determined the change in relative, 
height of the ends of a line 10@ miles long during a century. 

Compared in this way, the results are remarkably harmonious, « 
the computed rates of tilting ranging only from 0°37 foot to 
0°46 foot per 100 miles per century; and in view of this 
harmony it is not easy to avoid the conviction that the buildings 
are firm and stable, that the engineers ran their level lines with 
accuracy, that all the various possible accidents were escaped, 
and that we have here a veritable record of the slow tilting of 
the broad lake-bearingeplain. 

The computed mean rate of* tilting, 0°42 foot per 100 miles’: 
per century, is not entitled to the same confidence as the fact of 
tiking. .Its probable error, the mathematical measure of pre- 
cision derived from the discordance of the observational data, is 
rather large,*being one-nirth of the whole quantity measured. 
Perhaps it would be safe to say that the general rate of tilting, 
which may or may not be uniform for she whole region, falls 
between 0°30 and 6°55 foot. oad 


` Future of the Great Lakes. s 
eThe geographical effects of the tilting are of scientific andy J 


econgmic importance. Evidently the -height of lake water at 
e 


+ falling at. Heron Bay 5 inches. 
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” ea lake’s outlet’ is regulated by the discharge, Sua is not affected 


by slow changes in the attitude of the basin ; but at other points 
* “of the shore the water advances or vetreats as the basin is tipped. 

Consider, for example, Lake Superior. On the map (Fig.-1) a 

line has been dsaavn through the outlet at the head of St. Marys 

Riverin a direction at right angles to the direction of tilting. 

All points on this line, called the zscBase of the outlet, are raised 

or lowered equally by the tilting, and are unchanged with refer- 
e’ nce to, one another. All points south-west of it are lowered. 

the amount varying with their di8tances from the line, and all 
points to the north-east are raised. The water, always holding 
its surface level, and always regulated in volume by fhe dis- 
charge at the outlet, retreats fromethe rising north-east coasts, 
and encroaches*on the sinking south-west coasts. Assumihg 
the rate of tilting to be 0'42 foot pêr 100 miles per century, the 
mean Jake level is rising at Duluth 6 inches per century and 
Where the isobase intersects 
the north-western shore, which happens to be at the inter- 
national boundary; there is no change. 

Lake Ontario lies gltog@ther squth-west of the isobase of its 
outlet, and the water,is encroaching on all its shores. The 
estimated: vertical rise at Hamilton is 6 inches per century. 
The whole coast of Lake Erie also is being submerged, the 
estimated rate at Toledo and Sundusky being 8 or 9 inches per 
century. 

The isobase of the double Lake Huron-Michigan passes south- 
west of Lake Huron and crosses' Lake Michigan. All coasts of 
Lake, Huron are therefore rising as compared to the outlet, and 
the consequent apparen,glowering of the mean water surface is 
estimated at 6 inches per century for Mackinac, and at Io inches 
for the mouth of the French, river on Georgian Bay. In Lake 

ighigan the line of no changé passes near Manistee, Michigan. 
At Escanaba the estimated fall of thg water is 4 inches per 
century ; at Milwaukee the estimated rise is 5 or 6 inches, and 
at Chicago bgtween 9 and 10 inches. 


ordinary observation by the more rapid and “impressive 
changes due to variations of volume, but they are worthy of 
consideration in the planning of engineering works of a per- 
manent character, and there is at least one place where their 
influence is of moment to a large community. The city of 


Chicago is built on a smooth plain little above the high-water, 


level of Lake Michigan. Every decade the mean level of the 
water is an inch higher, and the margin of safety is so narrow 
that inches are valuable. Already the older part of the city has 
‘lifted itself several ‘feet to secure better drainage, and the time 
will surely come when other mgasures of protection are impera- 
tively demanded. : s 
Looking to the more distant future, we may estimate the date 
at which the geographical revolution, prophesied by Spencer, 
will occur. Near Chicago, as already mentioned, is an old 
channel made by the.outlet df a glacial lake. The bed of the 
channel at the summit of the pass is about 8 feet above the 
mean lev@l of Lake Michigan and 5 feet above the highest level. 
In 500 or 600 years (assuming the estimated rate of tilting) high 
stages of the lake will reach the pass, and the. artificial discharge 
by canal will be supplemented by an intermittent natural dis- 
. charge. In 1000 years the discharge will occur at ordinary lake 
Stages, and after 1500 years it will be continuous. 
2000 years the discharge from, Lake ‘Michigan-Huron-Erie, 


. ‘divided between the western outlet at Chicago and the eastern 


on 


at Buffalo. In 2500 years the’ Niagara river will have become 
an intermittent stream, and in 3000 years all its water will have 
been diverted to the Chicago outlet, the Illinois river, the 
Mississippi river, and the Gulf of Mexico. : 
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FORESTS AND RAINFALI3 


.* 
CAN it be possible that the cutting away of forests affects tHe 
amount of precipitation in any locality? To many, tho 
doubt, this question will seem easy of answer ; but we find the 
results of study by no means reassurifig, and recent fnvestigations 
have led to almost diametrically opposite conclusions, depending; 
somewhat at least, upén the feeling of the writer. When we 
reject that our rin storms are of very wide extent, oftentimes 


fover 1000 miles in diameter, and may take their origin and 
-. 


e 
. 


1 A paper by Prof. H. A. Hazen, presented at the annual meeting of the 
merican Forestry Association at Nashville, Tenn, September #2. 
(Abridged from the Monthly Weather Review ) 
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.These slow changes of mean water level are concealed from. 


In about: 


which will then have substantially the same level, will be equally: 


e? e e b . 
bring tleir moisture from Wlistances of yooo miles o more,the 
thofght that man, by his puny efforts, ma) change their Action, 
or modify it in any manner, seems ridiculous in the exereme.. 

It has been well established thit forests havea most importaht 
bearing upon the conservation of rainfall; that the forest floor ® 
permits a seepage of water to the source@of springs, and thus 
maintains their steady flow ; that they*hold back the. precipita- 
tion that falls, especially in the form of snow, thus preventing, or 
ameliorating the effects of dangerous freshets. There is not the 
slightest doubt of their great importance to the welfare of man, 
but all these facts do not affect the question of their influence 
upon precipit&tiow. The following paper is prepared from the 
standpoint of a meteorologist, and is an attempt%o present facts. 

ae ` The Historical Argument. s 

Formerly the historical argument was a favourite one. , I 
quote one Of these: ‘It is a familiar fact that there ave' many 
regions in Asia and southern Europe, once exceedingly fertile 
and densely populated, that are now utterly sterile and desolate.. 
The country bordering on the Euphrates and portions of Turkey, 
Greece, Egypt, Italy and Spain are now incapable of cultiva- 
tion from lack of rain due to deforestation.” The most fertile 
of all provinces in Bucharia was that of Sogd. Malte Brun said, 
in 1826, “ For eight days we may travel and not be.out of one 
delicious garden.” In 1876 another writer says of this same 
region: ‘* Within thirty years this was one of, the most fertile 
spots of central Asia, a country which, when well wooded and 
watered, was a terrestrial paradise. But within the last twenty- 
five years a mania of clearing has seized upon the people, and 
all the great forests have been cut away, and the little that 
remained was ravaged by fire during a civil war. The con- 
sequences followed quickly, and this country has been trans- 
formed into a kind of arid desert. The water-courses are dried 
up and the irrigating canals are empty.” It has also been said 
that in the older settled portions of New England and the. 
Middle States there are’ arid hills and worn-out fields, due to the 
falling off of precipitation from the cutting away of the forest 
growth. Such quotations and statements might be made to fily 

a large volume, Without more precise data as to rainfall it 
would be hazardous to conclude that we have here a case of” 
cause and effect. It is certain that the fertility of these regions. 
in ancient times was due to stupendous irrigating devices and * 
canals, and when these were neglected, through wars and other -> 
untoward circumstances, the fertility necessarily ceased. It is. 
certain that there are ruins of enormous irrigating ditches and- 
canals in Babylonia, where history indicates that there was once . 
a teeming population and great fertility, but where now only a.. 
sandy desert greets the eye. ; 


‘ 


Constancy of Rainfall. 


It has been said that where our densest forests are found there- 
we have the greatest precipitation. There is no way whereby - 
we can see that such forests would have started unless favoured @ 
by rainfall, so that the presence of the forest rather indicated 
the earlier occurrence of practically the same rainfall as at 
present. Meteorologists are agreed that there has been. 
practically no change in the climate of the world since the- 
earliest mention of such climates. Plants found in mummye 
cases in Egypt that were plucked thousands of years ago show- 
the same size as those now found in that land. The ‘‘ early and. 
the latter rains” are experienced in Palestine to-day just as they 
were four thousand years ago. Jordan ‘‘ overflows all its banks”’~ 
to-day, in February, precisely as it did in Joshua’s day. When. 
we come down to recent times and to’ the records of rainfall. 
measured,in New England for more than one hundred years or,, 
at least, before and since the forests were cut, we find a con-- 
stancy inthe rainfatl which shows its entire independence of¢ 
man’s efforts. Here ieshould be noted that totally barren lands: 
of any extent, in New England for example, arg to be found 
only in imagination, Evęp where the forest has been cut away 
mercilessly there springs up a growth of sprouts which covers 
the ground, and answers almost the same „purpose in causing 
rainfall (if ther is any effect of that kind) as the forest. Even 
where land is entirely cleared of a forèst we have at times the 
green pastura and at others still hgavier crops which leave the 


ground anything but a sandy waste. 


Rainfall Measurements in Forests anë Open. Fields, . 


But the strongest argument &dduced in the past to show the 
influence of forest on rainfall has existed in a comparison 
beiween rairf®gauge measures in the forest and the open field? 


1 


. 
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y Such recoxds have beeg made for Wore than thirty pears fn 
France and Gérmany, and surely we must have here, if @ny- 

_ Where, a gufficient proof of a forest’s influence. 

‘Admitting that we.have perfect instruments and careful 
è observers, there still remains a most serious doubt as to the 
immediate environment of each gauge and as to. the possibility 
of a direct comparison, * It is probable that no two gauges 


2000 fect apart can be placed so as to catch the same amount of 


rain, though to all appearances the exposure.is faultless in each 
case, 

Extfeme caution is therefore needed in arriving at conclusions 
from comparisgns between gauges in forests Gnd®in the open. 
One of the best f all researches in this line has been conducted 
at Nangy, in France. Within a distance of five or six miles 
there have been four stations established. At Nancy in the open, 
and at Belle-Fontaine in the forest; and, 500 feet higher 
vertically, Amance (open) and Cinq-Tranchées (forest), At 
Nancy and Belle-Fontaine the observations extend over twenty- 
five years, A comparison of the records in groups of eight, eight, 
and nine years was made, with the result that while the first eight 
years showed a very slight excess in the forest rainfall over that 
in the open field, in the last nine years (including 1894, last 
published) the open station showed a little more rain than the 
forest station. These observations were made with particular 
care, for the purpose of exactly determining the influence, and 
may be relied on-if the environments of the gauges were com- 
parable, t 
observations have not been quite so regular, though there are 
twenty-five full years of records at these two stations, but not 
the same years as at the other stations. The comparison in this 
case makes the rainfall more than 20 per cent. greater in the 
forest than in the open. It should be borne in mind, however, 
that these two stations are on an eminence, and are not strictly 
comparable, and this result cannot vitiate that at the two other 
stations, which shows no effect. 

In Germany we have a rather remarkable record of a slightly 
different character. Lintzel is a station on the Luneburg Heath, 
which began to be planted with trees in 1887, at the rate of 
1000 to 1500 acres a year, and in a few years over 8000 acres 
were covered. In the midst of this forest is the meteorologic 
station in an open field of some seventy-five acres. Before 
planting the forest, 97 per cent. of the surface was field, meadow, 
or heath, and afterwards 80 per cent. was forest and 20 per cent. 
was roads, open field, and heath. Around this station, pretty 
evenly distributed. and within fifty miles, there are thirteen 
rainfall stations which have been carefully established, and pre- 
sumably are comparable with the Lintzel station in the midst of 
the growing forest. There are no means.of knowing whether 
any of these stations have been changed or not, but for our pur- 
pose we may consider the material homogeneous, and treat it 
accordingly. Records from 1882 to ‘1896 (fifteen years) are 
availablg. Charts were prepared for each year showing the 

*yatio between the Lintzel record and that at each station of the 
thisteen. The results do not show that the afforestation has 
had any appreciable effect upon. the precipitation ; in 1884 the 
ratio was 101, while in 1893, nine years later, it was 96. It is 
probable, however,*that no definite and unassailable result can 
ever be obtained either by the method adopted in France or this 
later one in Germany. The rainfall is so variable within a 
distance of even a mile or two ; and it is so difficult, if not im- 
possible, to obtain similar environments at all the stations, that 

e PO decisive result can be obtained. - It will be readiy seen that 
the multiplication of stations will do no good, and, above all, 
that the observation of rainfall under trees in a forest is ab- 

` solutely useless for any such discussion or study as this, 


. Need of Further Evidence 


It seems probable that if two or three Yines of statio@s could 
be established & mile or two apart on four sides of an enormous 
forest, each line to have a dozen statiens or so, about 3 feet 
apart, four of the stations to be outside of the forest, and the 
others each in a*large cleared space of at least two acres extent 
in the forest, something degisive might be obtain@l. It should 
be noted, however, that from the ‘evidence already accumulated 
there would be very little to be gained by æ furtherstudy of the 
question. It is certain that the effect, if there be one, is almost 
inappreciable. ‘The® favouring conditions over the forest are 
balanced by those not favouring,eand the integrated effect is 
pr&ctically the same in the two cases. 

«Prof. H. F. Blanford determined from a néost careful 
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At Amance (opén) and Cinq-Tranchées (forest) the |. 
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series of record# from which all known errors had been e 
eliminated, that the forest had a tendency to give 2 per cent. 
more rain than contiguous open fields. That is, if an open place® - 
had 50 inches of rain in a year, a near-by forest would have only 
51 inches, which is practically inappreciable. «, i 

It would be an interesting study to select all those cases in 
experiments in forest and near-by fields in which the wind was® 
blowing either fr8m the forest to the field, or wéce versd. It is 
evident that if there is any effect on rainfall by the forest, it 
would be vitiated, if not exactly reversed by such winds.’ 

There js a class of visual observations which seem to show an 
effect pon rainfall by the forest. Probably many have seen 


} heavy clouds passing over a pain, but which only precipitated 


asethey passed over a foreste Also in a hilly region itis a frequgnt 
phenomenon that fog and lew-lying cloud hover near a forest, 
and not over an open plain. One also notes very often, in 
passing into a forest on a damp day, that the trees drip moisture, . 
possibly condensed from moisture evaporated from the damp 
earth underneath. Observations of this nature, however, cannot 
ordinarily be checked by instrumental means, but show,in a 
general way that the forest tends to Conserve vapour and 
moisture which in the case of the open field would be diffused 


into the atmosphere. 
è % 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. ` 


Dr. G. H. RENDALL, the Principal of University College, 
Liverpool, has been appointed Head-Master of Charterhouse 
School. . a 


. 

’ Str JOHN Gorst, in the course of an address at Bristol*on 
Thursday last, is reported by the 72es to have said that the pro- 
motion of technical education was confronted by two obstacles— 
the backward condition of elementary education and the want of 
organisation in the provision of secondary education. A good g 
sound system of elementary education must be the groundwork for 
higher education, and he urged reform of the system which at 
present relieved children from compulsory attendance when in- 
adequately equipped. The improvement of the organisation of 
secondary schools was really a matter for the people them- 
selves. There was nothing to prevent technical instruction com- 
mittees from becoming thoroughly representative and effective 
organisations. 


THE most satisfactory point to us in the Report just issued by 
the Oxford University Extension Delegacy refers to the Ex- 
tension College at Reading. e college is doing excellent 
work, more particularly in agriculture, and has amply justified 
its existence. New buildings are, however, imperatively needed, 
and in response to an appeal for 12,000/., 9,006/. has already 
been promised, and the new wing has been begun. The build- 
ing scheme, planned four years ago, will be completed by next 
summer, and H.R.H. the Prince of Wales has promised to 
perform the opening ceremony. The educational work of the 
college has been attended with great success during the past 
year. With regard to the courses of lectures delivered under the 
auspices of the Delegacy during the year 1896-97, we notice 
that out of a total of 146 courses, only nineteen were on scientific 
subjects. 


s . 

In the course of a presidential address recently delivered . 
before the Kansas Academy of Sciences, Prof. S. W. Williston 
severely criticised the system of education which makes language 
studies compulsory, and all, or nearly all, the sciences optional. 
Many educationists will find themselves in agreement with the 
plowing opinions expressed by Prof. Williston :—“ I claim 
roadly and emphatically that the natural sciences, any or all of 


- them, are as valuable ard as necessary as pure cultural studies as 


are the languages ; that intelligefit and successful study of thead n, 
will do as much, if not more, in making the student a broad 
man, a successful man, as will the study of Latin or Greek.’ 
And they will do more in making him an honest man. Nowhere 
‘in all the broati field of knowledge will he learn better to think 
‘exactly than in the natural sciences. Nowhere will he be more 
impressed with the importance of truth for tuth’s sake. . .. Were 
I, then, to say what the universities and college® ought to do, jt 
‘would be'this: make all the ancient language requirements for 
admission optional, and demand as much preparation in the 


The preparation in English should be made far more rigorots " * 


e 
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and thorough. In the college course, if anything besides 
í English is required, and I think there should be, I would have 
‘the natural science as necessary a part of the education as 
language and mathematics, . I would not have it possible for a 
student to graduate from the college without having studied, and 
Horoughly studied, mathematics as får as trigonometry, at least 
one foreign language, and at least one physical and one 
« biological science. And I do not mean a few weeks of study in 
any of these branches, but exhatistive, careful, critical study. 
The methods of study in all these branches are diverse,eagd are 
absolutely essential for symmetrical mind-building,” 


E e o. 
e e e 


“SOCIETIES AND ACADEMIES. 
LONDON. ` 


Royal Society, November 25.—‘‘ Further Note on the 
Transplantation and ¿Gro®th of Mammalian Ova within a 
Uterine Foster-Mothe” By Walter Heape, M.A., Trinity 
College, Cambridge. 

In 1890 an experiment was erecorded (Roy. Soc. Proc., vol, 
xlviii. ), designed to show that it is possible to make use of the 
uterus of one variety of rabbit as a medium for the growth and 

, „complete foetal development of fertilised ova of another variety 
“of rabbit. The experiment was further undertaken in order to 
determine what effect, if any, a uterine foster-mother would 
have upon her foster-chigren, and whether or not the presence, 
during development, of foreign ova in the uterus of a mother 
would affect offspring of thamother present in the uterus at the 
same time. In this experiment, two fertilised ova obtained from 
an Angora doe rabbit which had beeg inseminated thirty-two 
hours previously by an Angora buck, were inserted into the 
fallopian tubę of a Belgian Hare doe, which had been in- 
seminated three hours before by a buck of the same breed as 
herself; and in due course the Belgian Hare doe littered six 
young, four of which were Belgian Hares, while the other two 
were Angoras. This year experiments were made with Dutch 








and Belgian Hare rabbits, and the method adopted was the same ` 


as that described above, the result bejng that the Belgian Hare 
foster-mother gave birth to-seven young, of which five were 
Belgian Hares and two were apparently Dutch. Both these 
Dutch young were, however, irregularly marked, and it ap- 
peared possible,'after all, either (1) that the Belgian Hare foster- 
mother had influenced the Dutch fertilised ova, or (2) that 
` these two young were really a gross between Dutch and Belgian 
Hare. i 
In order to test the first of these possibilities, the same Dutch 
buck was put to a tried, thoroughbred Dutch doe, and she pro- 
duced a litter, every one of which was badly marked, thus 
showing that the bad marking of the foster-children can be 
justly attributed to their father’s influence. The second pos- 
sibility wis more difficult to test... A cross between the Dutch 
buck and the Belgian Hare foster-mother was obviously possible, 
for when the foreign Dutch segmenting ova were introduced 


into the fallopian tube of the Belgian Hare foster-mother, they | 


were still surrounded by spermatozoa from the Dutch buck, 
+ which were still alive, though failing in vigour. But the Belgian 
Hare doe had been inseminate¢..by a Belgian Hare buck just 
« before the operation, and the spermatozoa from this buck would 
» arrive at the end of the fallopian tube before ovulation took 
place ; it would be at least twenty-four hours younger than the 
foreign Dutch spermatozoa, and both more vigorous and in far 
greater numbers than the latter. The possibilities are distinctly 
in favour of the host of younger and more vigorous Belgian 
Tare spermatozoa ‘beating the few older and less vigorous, 
foreign, Dutch spermatozoa in the struggle for the Belgian Hare 
om yee but, at the same time, it if possible that the latter won. 
he only way to test this at all seemed to be by crossing tht 
same’Dutch buck with Belgian Hare does, and comparing the 
offspring of such crosses with the young foster-children. This 
was done, and ‘two Belgian Hare does each prodliced, in con- 
sequence, five young. Of these, three were Belgian hares 
splashed with white, ene was black and white, three were fawn 
or fawn and whit (the fawn being mixed with a delicate bluish 
* dun shade), and three were thoroughbred Belgian Hares. The 
** father’s influence was seen in the introduction of white ahd in 
the fawn and dun colours. None of the young, however, at all 

‘$ “closely resembled the Dutch breed. é 
With regard to the foster-children, one -of them died at,an 
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i early? age, but the second lived, and is now more typically Dutch 


than it was when younger ; itis caJoured and shaped reMarkably 


| like the Dutch doe from which the foreign fertilised ova were 


obtained. The remarkable likeness is in itself very strong” - 
evidence of the origin of this young ong, afd when considered 
in conjunction with the results obtained by crossing the Dutch 
buck with Belgian Hare does, there can be little doubt it was 
derived from Dutch parents. This result, supported by the 
result obtained in 1890, is greatly in favour of the contention, , 
that it is possible jp make use of a uterine foster-mother, and to 
do so without thereby influencing any of the ygung which are 
nourished by her. a 

št is worthy of notice, if the above is true, that in case tebegony 
be actually demonstrated, the characteristics of a primary husband 
transmitted to the offspring got by a secondary husband, can only 
be so transmitted through the ova of the mother. 7 


“ Mathematical Contributions to the Theory of Evolution. 
IV. On the probable Errors of Frequency Constants and on 
the Inflience of Random Selection -on Variation and Corr -:la- 
tion.” By Karl Pearson, F.R.S., and L. N. G. Filon, 
University College, London. 

A briéf indication of the nature of the contents of this paper 
is given on p. 210. i 
December g —‘‘On the Calculation of the Coefficient of 
Mutual Induction of a Circle and a Coaxial Helix, and of the 
Electromagnetic Force between a Helical Current anda Uniform 
Coaxial Circular Cylindrical Current Sheet.” By J. Viriamu 
Jones, F.R.S. ` 


Zoological Society, December 14.—Lieut.-Colonel H, H. 
Godwin-Austen, F.R.S., Vice-President, in the. chair.—Mr. 
G. A. Boulenger, F.R.S., offered some further remarks upon 
the Siluroid Fish, Vandellia cirrhosa.—A communication was 
read from Dr. E. A. Goeldi, ‘On Lepidostren paradoxa ‘from 
the Amazons.” This memoir treated of the geographical dis- 
tribution of the Lepzdosiven on the Amazons, and of its external 
structure and dimensions, and gave an account of its habits in’a 
natural and captive state. —Mr. J. Graham Kerr gave an account 
of his recent expedition, along with Mr. Budgett, to the Chaco 
of Paraguay in quest of Lepidosiren : and made remarks on its 
habits as there observed. Mr. Kerr also gave a general account 
of the early stages of its development, drawing special attention 
to the presence in the larva of external gills and a sucker similar 
to those of the Amphibia.—A communication was read from Dr. 
A. G. Butler, containing a list of thirty-three species of butter- 
flies obtained by Mr. F. Gillett in Somaliland during the present 
year, and giving the dates of the capture of the specimens and 
their localities. Mr. Oldfield Thomas read a paper entitled 
‘On the Mammals obtained by Mr. A. Whyte in North Nyasa- 
land, and presented to the British Museum by Sir‘ H. H. 
Johnston, K.C.B. ; being a fifth contribution to the Mamtalogy e 
of Nyasaland.” This memoir contained notes on sixty-one 
species of Mammals, four of which were®characterised as neW, 
viz. Macroscelides brachyrhynchus malose, Crocidura lixa, 
Myosorex soulla, and Graphiurus johnstoni. ~A communication 
was read from the Rev. O. Pickard Cambridge, F.R.S., de- e 
scribing a new genus and species of Acaridea (atonia scopuli- 
fera) from Algeria.—A communication by* Mr. J. Stanley 
Gardiner, ‘* On some collections of corals of the family Poczt/o- 
poride from, the South-west Pacific Ocean,” was read by the 
author. Twenty species of the genus Pocillopora and one of the e 
genus Serzatopora were enumerated and remarked upon, five 
species of the former genus being described as new, viz. Pocg//o- 
pora geplata, P. obtusata, P. coronata, P. rugosa, and P, 
glomerata.—Mr. We E. de Winton gave an account of a col- 
lection of Mammals frgm Morocco, made by Mr, E. Dodson on 
behalf Æ Mr. J. I. S. Whitaker. Twenty-one, species were 
enumerated as represented in the collection, of which the follow- 
ing wgre described as n&v: Crocidura whitakeri, Mus pere- 
grinus, and Lepus atlanticus, roe : 
e DUBLIN. » 

Royal Dublin Society, November 17.—Dr. F. T. Trouton, 
F.R.S., inthéchair,.—*Dr. G. Johnsfone Stoney, F. R.S., presented 
a paper upon atmospheres upon planets and sgtellites (see p. 207). 
—Mr. W. E. Wilson, F.R.S., reada paper upon the apparent 
cometary nature of the spiral® nebula in Canel Venatici. The 
paper was illustrated bya temarkably fine photograph of the 
nebula takdħ in February 1897, by the author.—Dr. F. T? 
Trouton read a paper upon the arrangement of the crystals of 
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certai substatices on solidification.—Prof. A. C. Eladdon®pre- 


sented aspaper upon the Actiniaria of Torres, Straits. This. 


aécount of: the Actiniaria is *based mainly on ‘the collections 
made by the author in 1888-9, supplemented by descriptions 
published., by Mr. @aville-Kent in his works ‘‘The Great 
Barrier Reef of Australia” and “The Naturalist in Australia.” 
In,order to render the paper more complete, allusions are made 
in it to geneya which are not recorded from Torres Straits. In 
a second paper, Prof. Haddon described a new species, of 
Actinfaria from. Oceania—Phellia Sollasi This was’ collected 
by Prof. Sollgs in the lagoon at Funafuti, Elfe Group, W. 
Pacific, in 1896°—The following objects were exhibited at this 
meeting : The Coccoliths of Dublin Bay, by Mr. H. H. Dixgn, 
and Prof. J. Joly, F.R.S.—A collectlon of economic 
products from the Gold Coast, by Prof. T. Johnson: `° > 
z ‘ 


Sr. Lours. f i 
Academy of Science, December 6.—Mr.: Julius Hurter 
exhibited specimens of a considerable number of reptilés' and 
batrachians, mostly of southern origin, which had been éollected 
by him during the past season, and were additions to the known 
. fauna of Missouri. Among the more interesting additions were 
the cotton-mouth moccasin, the banded water snake, Holbrook’s 
water snake, the little brown snake, the Louisiana mud turtle, 
the chestnut-backed salamander (first detected west of, the 
Mississippi River by Mr. Colton Russell), and the marbled 
salamander.—Mr. H. von Schrenk exhibited a series of 
specimens and drawings illustrating some of the injuries inflicted 
on the trees of St.. Louis by the tornado of May 1896, showing 
not only the formation of double twig elongation and growth 
rings, but the exfoliation of the bark and the congequent drying 
out of 50 per cent. or more of the wood through the trunk and 
branches, in several species, a : 
F New SoutH WALES, ; 
Linnean Society, October 27.—Prof. J. T. Wilson, Presi-, 
dent, in the chair.—Descriptions of new species of Australian 
Coleoptera, Part' 4, by Arthur M.,Lea. Thirty-four. species, 
principally belonging to the Curculionida, were described as new ; 
with critical notes and remarks on synonymy.—On the lizards 
of the Chillagoe district, North Queensland, by Dr. R. Broom. 


Twenty-three species were collected during a six months’ resi- , 


dence at Muldiva, seventy miles west of Elerberton, a district in 
which during eight months of the year (April-December) as a 
rule there is practically no rain. A species of Lygosoma was 
described as new.—On a Trachypterus from New South Wales, 
‘by J. Douglas Ogilby. In this paper the author gave a detailed 
‘description of a young example washed ashore near Newcastle, 
-and reviewed at length our present knowledge of the genus in 
the south-western Pacific.—Contributions to a more exact know- 
ledge of the geographical distribution of Australian Batrachia, 
The present contribution is based 
wupon the examination of collections from Tasmania and West 
Atstralia. Jn the Br&tish Museum Catalogue (second edition) 
“seven (? eight) species are attributed to Tasmania, and fourteen 
-to West Australia. Three additional species are now recorded 
for the former Colony, and six for the latter, including an un- 
„described species of Crna. belonging to the group having the 
-abdominal surface non-granulate.—Mr. Froggatt exhibited a 


number of scale insects (Z7zococcus coriaceus, Mask.), upon a, 


twig of Eucalyptus, among which had been placed a great 
number of the eggs of the scale-eating moth 7halp8chares cocco- 
phaga, Meyr. 
ribbed, The scales were infested with the larvae of Cryptolemus 
montrousztert, Muls., a useful small black ladybird beetle. | Both 
these enemies of Zrdococcus are of great ecpnomic value, as the 
moth larvæ have now taken to eating the olive scale(Lecanium 
olee, Sign.), and the ladybird beetle is břed both in New Zealand 
and America? Also living specimens of our largest white ant, 
Calotermes longiceps, Froggatt, whic® were taken out, of a log 
of fire-wood, and had already been in captivity for over two 
months, oe 
O : ? >a, 
DIARY OF SOCIETIES. 
z “| MONDAY, JANUARY 3. 
SOCIETY. OF CHEMICAL INDUSTRY, at 8.—Standard Methods of Tanning 





alysis as adopted by the Internaftonal Association of Leather Trades 
Chemists, with Remarks thereon: Prgf. H. R. Procter and Dr. J. G. 
e Parker.—Extraction of Tanning Materials at various Tergperatures : Dr. 
+ J.G. Parker.—Neatsfoot Oil: J. H, Coste and Ea JJ Parry... - 
NA tT BSATEU TES at 4.30,—Ancient Civilizations : Rev. _ John Tuck- 
well, f 
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‘The eggs are pale pink, circular, and beautifully, 
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TUESDAY, JANUARY ¢ yas 
ROYAL INSTITUTION, at 3.—The Principles of the Electric Telegraph w , 


Prof. Oliver Lodge, F.R.S. ‘ 
Royar Vicrorta HALL, at 8.30.—Coal: W., F. Rudler. 


, WEDNESDAY, January 5. °° - . 
GEOLOGICAL Society, at 8.—On the Structure of the Davos Valley: A. 
Vaughan’ Jennings.—Sections® along the. Lancashire, Derbyshire, aitd®@ 
East Coast Railwhy, between Lincoln and Chesterfield : C., Fox-Strang- 
ways. ' ° 
THURSDAY, JANUARY 6. ž . 
ROYAL INSTITUTION, at 3.—Thé Principles of the Electric Telegraph : 
Prof. Oljyer Lodge, F.R.S. 
® FRIDAY, JANUARY 7. 
Geoxoaists’ ASSOCIATION, at 8,—A Brief Account of the Excursions in the 
Urals, down the Volga, in the @aucasus, &c., made in connection with 
e Interntional Geological @ongress held in Russia, August-September, 
1897: L. L. Belinfante. A 


SATURDAY, JANUARY 8. PSI 
ROYAL INSTITUTION, at 3.—The Principles of the Electric Telegraph: , 
Prof. Oliver Lodge, F.R S. t 
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a THURSDAY, JANUARY 6, 1898. -trative Papua There® are, indeed, two figures in the 
7 paper “on the surface of centres ; But why, Ve ask,*did 
: : Cayley not givæa series of contour lines of the su@facee 
ar _ CAYLEY’S PAPERS. or again, with still more reason, in the case of Steiner's” . 


Th he Collected Mathematical Papers of Arthur Cayley, 
© ScD., F.R.S. Vols. viii, ix. Pp. liv + 570, xvi + 622. 
(Cambridge : at the University Press, 1895, 1896.) 

“HESE two volumes form the first of those puMished 

e after Cayley’s death in 895. The first thirty- 
Sight sheets of Vol. viii. were revised by the author, whe 
added’a riote on one paper (No. *518); ; the duty of edit- 
‘ing the rést of the papers was entrusted to Prof. Forsyth, 
who has very faithfully carried out the plan and arrange- 
ments which, in the absence of definite instructions, he 
was able to infer frot the previous: volumes. 

Perhaps the reader's first impression after surveying 
these 144 papers, mostly publjshed in the years 1871-77, 
is that they are very miscellaneous, and that compara- 
The fact is 
that Cayley is, s it were, brought into unfavourable 
comparison with himself ; short notes on special problems 
of geometry and analySis, and solutions of Smith’s Prize 
papers cannot rank with, the immortal “ Memoirs on 
Quahtics,” or some of the earlier geometrical papers, 
such as that upon plane cubic curves. But it is un- 
reasonable tg expect- an artist to produce an uninter- 
qupted ‘succession of masterpieces ; and it is to be 
remembered that ‘Cayley seldom, if ever, wrote upon 
any subject without developing some instructive point 
or giving an example of his owr characteristic elegance. 

In trying to give some account of the more important 
of these memoirs it- will be convenient to take the 
geometry and the analysis separately. Not that the 
boundary line is very easy to fix: Cayley was never a 
geometrician in the sense in which the word may be 
applied to Apollonius or *Steiner. But some of the 
papers have an interest mainly geometrical, although 
the methods used are almost wholly algebraic; and 
with them we will begin. 

Perhaps the most important are those which deal with 
transformation, correspondence, and the singularities of 
algebraical curves and surfaces. With these difficult 
theories Cayley dealt in a masterly way: he avoided, as 
if by instinct, the many opportunities of mistake which 


* present themselves in a method which is largely enumer- 
, ative, and he had the gift øf predicting general results 


from the-consideration of special cases. . 

Coming next to what may be called the metrical 
geometry of surfaces, which has developed so greatly 
in recent years, we have papers on curves of curvature, 
on geodesics on quadrics, and on orthogonal surfaces» 


, To this group may perhaps be added a paper on evolutes 


ie 


. Which are ir®various ways highly eharacteristic. 


` 


md parallel curves, though “this is rather meant to illus- 
trate the non-Euclidian geometry. > 
. There are three monographs, on Steiner’s surface,” on 
the centro-surface of an ell#psoid, and ôn the con- 
figuration of the twenty-seven lines of a cubic surface, 
s As 
models of-analytical skill they are admirable ; and as 
helps to the understanding of the. geometrical figures 
‘with which they deal, they are of great service. But ie is 
curious to see how chary the author is in giving illus- 
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surface? Then the paper on the twenty-seven lines of a 
cubic surface is so quaint in its *topsy-turveydan as 
almost to suggest Mr. W. S. Gilbert as joint authon 
Here-we have a projective configuration which may be 
realised with the kelp of a bundle of sticks and witout 
any measurement whatever. What Cayley did was to 
take a model by Dr. Wiener, measure approximately the 
coordinates of a number of points upon it, thence *find 
the approximate equations of the lines, and finally adjust 
the equations so as to satisfy the geometrical conditions ! 
Of course there is reason in this seeming perversity: 
by the projective method it is not easy to get a con- 
venient arrangement of the sticks, whereas Cayley’s 
equations make it possible to construct a string model 
on a cardboard frame without a tiresome series of pre- 
liminary experiments. 

The poristic polygons of Poncelet appear to have had 
for Cayley a perennial charm: we have here two papers 
suggested by Poncelet’s results ; one “On the porism of 
the in-and-circumscribed polygon, &c.,” which treats of the 
original problem, and the other “ On the problem of the 
in-and-circumscribed triangle,” which really deals with a 
rather different and more general theory. Cayley, like 
many others, does not seem to have been aware (at least 
in 1871) that the complete algebraical solution of the 


„Poncelet problem was published in 1863 in a paper by 


M. Moutard, which formed part of the appendix to 
Poncelet’s “Applications d'Analyse à la Géométrie.” 
Not only is this so, but, as Halphen pointed out, this 
paper contains the first fully satisfactory treatment of 
the multiplication of the argument in elliptic functions. 

Before passing on from the geometrical papers, atten- 
tion should be called to the very interesting series of 
notes on the mechanical description of curves. This is 
a promising field of research, and the results could 
hardly fail to be of interest, especially to those who like 
to see the deductions of theory embodied in angactual ` 
geometrical figure. 
in this contemplation: and, moreover, a really corr&ct 
figure often suggests geometrical truths that would 
otherwise be overlooked. 

Of the analytical papers the one which has been most” 
appreciated in this country is, beyond question, the 
short papgr “ On the theory of the singular solutions of 


differential equations of the first order” (Messenger, ” 


vol. ii. (1873) pp. 6-12). Here Cayley’s power of giving 
to apalysis a geometrical interpretation appears toethe 
best advantage.» If we have an algebraical relation 
fix, yé) = 0 in which # enters to the degree s, then 
this associates with any point (x, y) a seyies of s (real 
or imaginary) directidhs corresponding to the different 
values of #: in other words, the differential equation 
really expresses that the plane) of réference is covered 
with oo? tiny s-rayed stars. Thé primitive $ (x, y, 2) =0 
gives a family of ‘to! curves ef&ich made up of œ! selected 
rays. Now if we eliminate Ø from f(x, y, £)=0, 


af/ ðb = o, we obtain a lacus of points (r, y) at each of | 


‘which two rays coincidesin direction ; where this happens 
either two ‘consecutive curves $ (x, y, ¢) = 0 touch, sor 


There-is an zesthetic satisfaction * 


1% 


are told (ibid. 
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two nonwonsecutive, curves tou€h, or (x, y) is a®cusp or 
pointof self-tontact of one particular curve $ (+, y, 2)=0. 
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Thus we may have the enyelope of the family of curves, 


„a tac-locus, or a locus of cusps or-of, points of self- 
“contact. On the other hand if we eliminate ¢ from 
P (X, % c) = oO and agjoc = o, we get the locus of inter- 
section of consecutive curves @: this may include besides 
the envelope proper, a locus of nodes, of cusps, or of 


multtple points of higher order (as, fo ingtance, points 


of self-contac} or triple @oints). The only outstanding 
difficulty is the degree of multiplicity in which jhe 
singufar loci, distinct from the envelope, are involved in 
the two discriminants. 

Theře are six papers on the transformation of elliptic 
functions, the most important being No. 578. This 
contains an exposition of the Jacobian theory, Sohnke’s 
modular equations with additions, and a discussion of 
the singularities of some of the modular curves.’ It is 
remarkable that Cayley, like Kronecker, adhered firmly 
to Jacobian methods, and never seems to have worked 
with the Weierstrassian forms. Perhaps just now there 
is a rather exaggerated tendency in the other direction: 
as Prof. Klein has pointed out, both theories are self- 
consistent and form, in a sense, the first and second 
stages in a complete discussion of periodic fifnctions. 

There is not very much about invariants and co- 
variants ; No. 525 is an interesting example of a quad- 
ratic transformation, and the papers on “trees,” although 
ostensibly intended for -application to chentistry, were 
suggested by the invariant calculus. 

In arithmetic there is a table of reduced binary cubics 
with their Hessians, which is a development of Arndt’s 
results. Cayley gives the composition tables for the 
Hessians. 

Volume ix. contains eleven papers dealing more or 
less with astronomy and dynamics ; and it may be worth 
while to notice that this volume also contains a reprint 
of the British Association “ Report on Mathematical 
Tables.” f 

Many interesting special points suggest themselves to 


ethe reader: thus, to-mention only three, very different 


in character, the very simple and pretty proof of 
Vandermonde’s theorem (viii. p. 465) might very well 
find a place in an elementary nave bonk of algebra ; we 
188) how a theoretical error was 
detected by a“numerical calculation ; and (zdéd., p. 397) 
there is an unverified conjecture that every surface of 
negative deficiency may be derived by a ratignal trans- 
formation from a cone whose deficiency is equal to that 
of the surface with its sign changed. G. B. M. 
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EXPERIMENTAL PHYSICS. 

The Outlines of Physics. By Prof. E. L. Nichols. 
Pp. xi +452. (London: Macmillan and Co; etd, 
1897.) . 

Lessons in Elementary Practical Physics. Vol. iii. Parti. 
Practical Acoustics. By C. L. Barnes. Pp. x + 214. 
(London: Macmillan and Co., Ltd.,«1897.) ° 

HE first of these books, as the author explains in his 
preface, isan attempt toe“ outline a short course in 
phYsics which shall be a fair equivalent for the year of 
advanced mathematics now required for entrdnfe to many 
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colleges” ; anf he proceeds to point out that if physics i$ 
tò possess much disciplinary value, ‘it must be-taught by. 
Experimental work thus finds a. 
prominent place in his book, which tmay, in fact, be 
roughly described as a geries of experiments, mostly suie- 
able for repetition by young students, connected by short 
discussions of a theoretical character. . 
With the author’s object we imagine that most teachers 
of physics will cordially sympathise. That experiment is 


„the means whereby a kpowledge of physics should be 


acquired by beginnersyis as clear now-a-days as it is that 
the means itself is open*to improvement—at any rate, in 
its early stages. Whether the author has made the most. 
of his opportunity is, however, less certain. Much of his 
work is excellent : the experiments are, for the most part, 
well chosen and clearly described ;»but after a careful 
perusal of his book, one’s prevailing’impression-is that he 
has attempted to include too much, 

A book of, this kind is, of course, largely taken up with 
description of experimental procedure ; but the space is 
often further occupied with matter which might, in our ” 
opinion, be left until a later stage in the student’s career, 
Such questions as X-rays, tests fomand theory of colour- 
blindness, interference and polgrisation of light, are foo 
large for more than the briefest notice, and might there- 
fore just as well havesbeen omitted altogether ; especially 
when,-to mention one instance out of many, curved mirrors 
are dismissed with a far too scanty discussion, and no 
special experimental illustrations at all. It would, in our 
opinion, have been better to develop further the experi- 
mental treatment of thessimpler parts of physics at the ' 
expense of these more elaborate phenomena. It is only 
in places, however, that the work is affected by this fault ; 
and the same may be said of an occasional laXness of 
expression which will probably lead to mistakes on the 
part of young readers where it occurs. Taken as a 
whole, the book forms a usefisl addition to the elementary 
text-books on practical physics. 

We have noticed a few points that rather need altera- 
tion. In the figure of the apparatus for determining the 
heat of vapourisation of water (p. 172), the long tube 
connecting flask and calorimeter should be provifled with 
a trap for the steam condensed in it. The statement in 
italics on p. 213, that “ various bodies can be brought by 
friction (że. by doing work upon them) into a condition 
such that they attract and are attracted,” is rather mis- . 
leading. It is, of course, the work done in pulling the 
rubber and rubbed object apart which should be em- ° 
phasised. On_p. 337, in the figure illustrating the motions 
of the air in sound waves, the arrows want altering; on 
pp. 308 and 310, misprints of iron for ion, and ammonium 
{or ammonia, respectively, occur ; and on p. 99, in the 
last column the decimal point has gone astray. 

The general get-up of thé book is, as one would “eRe! 
péct, excellent ; and the diagrams, which are mostly by 
Mts. N ichols, are very clear and well executed. We may 
add that the*work is almest wholly non-mathematical. 

The second of the two books named, at the head of this 
notice, forms the first part of vol. iii. of the “ Elementary 
Practical Physics” series begun in 1885 by Prof. Balfour 
Stewart and Mr. W. W. Haldane Gee. 

With the rapid development of the teaching of physics ¢ e 
by laboratory methods, now in progress, has arisen the 
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zyaaving need of a goofl practical and elementary course 
dn sound. The present work admirably supplies this 
need, and constitutes a worthy companion to the well- 
kngwn volumes already published in the Stewart and Gee 
series. The author is, moreover, thorouglely familiar 
«wjtlf the experimental side of his subject ; besides being 
clearly and concisely written, his’work is thus rendered, 
very interesting to read. °. 
Starting with chapters on the nature of sound and 
"Wave motion, he Uiscusses in the efollowing order the 
sonometer, resonance, determination of frequency, rods 
and plates, tuning forks, pipes, harmonic motion, reflec- 
mion and refraction of sound, velocity of sound, Déppler’s 
worinciple, musical scale, analysis of sounds, interference, 
eats, differential and summational tones, &c. The book 
ands with a-useful lis? of workers in theoretical and 
2xperimental acoustics, with dates of birth and death. 
Sound is a subject which lends itself to pretty experi- 
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The work commences with a general dissertation “on 
game birds and fheir affinities, wtitten in such a popular,’ . 
and at the same time Such exact, style, that it should prove 
acceptable to readers of every class. , Foflowing this isa 
description of the habits and characteristics of the various 
North American representatives of the group, which, in- 
clusive of subspecies, total up to forty-four. A feature, of 
the work is thas the main portion of the text devoted to 
each form is headed solely by th@ popular nefne of the 
partigular species or race ; the technical name and fe- 
tailed description coming at the end of each séction, In 
view of the general shuffling of: scientific names pow 
taking place in all classes of animals, their relegation 
to a subordinate position in a popular work is by no 
means inadvisable ;-and those readers who so desire, 
can easily skip the technical portions altogether. 

Apart from these technical descriptions, the work is 
written in a bright and attractive manner, the habits of 


ments, and there is no lack of such here. To choose | the different species being noted in considerable detail, 


jne instance out of many, we may refer to Expt. xc., in 
which ‘the refraction-.of air waves in the Sondhauss 
2xperiment is imitated imwater by making ripples pass 
over a shallow circular patch in a deeper sheet of water, 
ind thus retarding them as the air-waves are retarded 
oy the CO. ` ° 

More might perhaps be made of the india:rubber cord’ 
as an illustrat{n of. the properties of stretched: strings. 
wed causing a’ metronome to beat at the same rate as a 
horizontally stretched cord, it is easy to obtain good 
quantitative results, while the slowness of the vibrations 
sa great help to unimaginative students in subsequently 
anderstanding the behaviour of stretched wires. | 

There i$ a mistake in the diagram on p. 22, where, 
of the two quantities ‘plotted, one should be replaced 
əy its reciprocal if the result is to be a straight line. 
Ən p. 105 there is a 2 omitted from the equation for Z. 

These are, however, trifling slips in a work for which 
eachers of physics cannot fail to be grateful to the 
muthor. a f A. P. C. 





AMERICAN GAME BIRDS. 

The Gallinaceous Game Birds of North America. 
D. G., Elliot. 8vo, pp. xviii + 220, 
(London: Suckling and Co., 1897.) 

“CHE author of this little volume is already so well 

known to naturalists frog his splendid illustrated 

‘clio monographs of various groups of mammals and 

“Sirds, that any work from his pen necds but little in the 
«vay of commendation. Among his monographs are two 
«espectively devoted to the grouse and pheasants, and it 
us the American representatives of these groups that he 
aow describes in 'a less elaborate foym, and with the 

ge of all the observations recorded since the pub-- 
lication ‘of his larger works. The present volume is 
indeed the companion to the author’s “ North American 

Shore Birds,” which has already been well received ; and 

since a large number of British sportsmen now visit the 

‘States, the demand fof the work ought to be considerable. 

Adthéugh not so good as some we have seen, the photo- 

{gravures with which the work is illustrated are for the 

post part of a fair grade of excellence, and afford every 

acility for the identification of any specimen with which 
the yaturalist or sportsman may meet. bd 
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and their geographical distribution most carefully worked 
out. It will be a matter of satisfaction to many to learn 
that while certain kinds of game birds are dying out 
from the effects of persecution in the more settled 
districts, some others are gradually making their way 
to thewilder districts of the west, where they will meet 
with better chances of survival. 

As many of our readers are aware, with the exception 


of the grouse and ptarmigan, which have a circumpolar 


distribution, the game birds of North America are totally 
distinct from those of the Old World ; the pheasants, 
quails, and partridges of the latter being quite unknown 
in the former area, where their place is taken by the 
so-called American partridges. The author might have 
explained that this difference is doubtless due to the 
inability of either of these groups to withstand the cold 
of high northern latitudes which apparently prevailed at 
the time of a land bridge vzé Bering Strait. A parallel 
instance is afforded by the absence of hyzenas and 
civets from America. 

As regards classification, the author departs @on- 
siderably from the view usually’ adapted in Europe., 
Instead of restricting the Zefraonide to the grouse and 
ptarmigan, he includes in that family the Old World 
Perditing and the American -Odontophoring, both of 
which’ are. usually placed ih the Phasitantde. Apart 
from all other considerations,. the circumpolar distribu- 
tion of the grouse and ptarmigan renders it in. the 
highest degree desirable that they should be kept as the . 
sole representatives of a family differing by its distribution 
from allthe other groups of the order. - ° 
® A series of coloured papers illustrating the colour- 
terms emeloyed in th@ text concludes this well-written 
and useful compendium of North American gafne birds. 

e i a — R. L. 
n 
OUR BOOK SHELF. 
LEclairage ad’ Acttylone. Par &. Pellissier. 
(Paris: Carré et Naud, 1897.) 


IN England the discovery of calcic carbide, and the 
ease with which acetylene may be prepared*from it, hase 





Pp. 237. 


attracted a lagge amount of ‘attention ; but the literature M 


of the subject is practically restricted to a few papers 
read before various societies and to the returns of the 
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Pateng Office, whereas in France the subject has been 


-considered of sufficient*importance to fustify the com- 


èe . pilation of several fairly bulky works. 


Well illustrated and clearly written, M. Pellissier’s 

volume on “DEclatrage à PAcétyléne” will be found 
both useful and interesting to the large number of per- 
sons who are now taking a lively interest in the future 
of this new illuminant. 
. The work opens with a chapter on thg physical and 
chemical pgoperties of, acetylene, and a description of 
the methods by which it has been made since its dis- 
covtry by Edmund Davy in 1836, a valuable portion of 
the chapter being devoted to the dangers attributed to 
its use under low pressures, a consideration of which 
leads to the conclusion that under these conditions it is 
no more dangerous than coal-gas. 

The question of electric furnaces is then discussed, 
and illustrations. of the forms in use and proposed are 
given; and this is naturally followed by a chapter 
on the carbide itself and the various data obtainable as 
to its cost, the results obtained by the’ Committee of 

- Investigation appointed by.the editor of the Progressive 
Agein America being largely quoted. Such discussions, 
however, are of but little use, as the cost of the carbide 
must vary largely with the cost of the power needed 
to generate the electricity and the facilities for cheap 
carriage. 

It may be taken as proved that under thé conditions at 
present existing the carbide cannot be made at less than 
from 7/. to 104. per ton in France or in England; whilst 
the selling price is entirely in the hands of the manu- 
facturer, and amounts to from 16/ to 20/, perton. In 
treating of the methods by which acetylene can be 
generated from the carbide and the generators used or 
suggested for that purpose, the ‘author very conveniently 
- divides the generators into three classes : those in which 
acetylene is generated by allowing water to drip .on 
carbide, those in which water is brought in contact with 
carbide by change of level, and finally, those in which 
the carbide is dropped into water. . 

There is not the least doubt that the last is by far 
the best method to employ, as the gas evolved is far 
purer, and dangerous rise of temperature is avoided. 

The question of portable lamps, acetylene in’ a lique- 
fied and compressed condition, and its solution in acetone 
are all dealt with, and no attempt is made to gloss over 
the angers incurred directly ordinary pressures are far 
exceeded., The last three chapters of this little work 
are devoted to the subject of the conditions existing in 
the acetylene flame, the forms of burners for its con- 
sumption, the telative price of acetylene as an illuminant, 
and practicg! directions for its use. ; 

The weakest part of this capital work is that in which 
the author, with true patriotism, attempts to prove the 
priority of M. Moissan in discovering the possibility of 
manufacturing calcic carbide in the elecfric furnace; 
whilst facts show that the Canadian, Willson, had made 
cgystalline calcic carbide in the electric furnace, and had 
privately sent specimens of it to scientific friends, several 


. months before Moissan first mentioned its accidentab 


formation. |, Š ` : 

Atlas der Himmelshunde auf Grundlage der Ergebnisse 
der coelestischen Photographie. By A. v. Schsveiger- 
Lerchenfald. (Vienna: A. Hartleben, 1897.) 


HERR VON SCHWEIGER-LERCHENFELDS®set himself no 
light task when he undertook the work of selecting and 
` publishing tNe material fathered together în this beauti- 
ful atlas, A glance through the first few parts shows 
that no pains have been spared, either in the selection 
and reproduétion of the’ photographs or in the text, to 

«make the volume, when conipleted, of most absorbing 
interest to any one who wishes to. know sométhing out- 
side this little earth of ours. ; 
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The aim of the.compiler has been to fully illustrate 
by the best processes*available, and to explain by ac 


' companying appropriate text, the wonders.of the universe 


as they have been revealed to us by means of that most 
valuable aid to scieace—photography. Herr’v. ker- 
chenfeld has been fortunate enough, not only in obtain- 
taining the aid of most, of the chief astronomers cèn; 
nected with observatories in which photography is 
empleyed; but in receiving valuable information. from 
the most skilled instrument-makers of to-day. The 
result is that the atlas ès full of beautiful teprodugtiong,, 


“of many of the fines? photographs ever taken of eeles- 


tial bodies, and the instrumental equipment of modern 
observatories is fully included. ; 
It would be impossible to enumerate the many an 


i various subjects which are here dealt with, so it must 


suffice to give a brief summasy of the more prominent 
features. It may, however, be firSt remarked that the 
atlas in a completed state will tontain over 50 large 
plates and about 135 single reproductions, the text being 
accompanied: by no less thn 500 additional illustratiéns. 
Nearly one third of the latter is devoted to a description 
of the various astronomical instruments now at work in, 
the chief observatories of the world. This section is of 
great interest, and will be found useful, as a great amount 
of information is here brought*ogether. The fine re- 
productions of the best lunar landscapes will be found 
invaluable to selenographers,‘as particular care has been 
bestowed on these to render them accurate. Stellar 
photography js richly and beautifully illustrated, and one 
really revels among the best illustrations that have yet 
been brought together in one volume. Tife plates illus- 
trate the results of employing lenses varying from oife 
to thirty-six inches, with periods of exposures varying 
from minutes to several hours. 

Cometary, solar, -spectroscopic and planetary photo- 
graphy all fall within the compiler’s reach, so that a 
reader’s desire for a good astronomical picture book is 
here fully satisfied. . 

In conclusion we may say that this atlas is well worth 
obtaining, if only for the illustrations themselves, and it 
will be found serviceable not only in observatories, but in 
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schools and teaching centrês. S. L. 
Knowledge. Vol. xx. January to December 1897. Pp. 
xii + 304. (London: Knowledge Office.) 


THIS well-known popular magazine of science is as good 
to-day as ever it'was. The illustrations, especially the 
full-page plates; are excellent, and the articles cover a 
variety of scientific subjects. Special characteristics of 
the volume are a series of articles on the science of. the 
Queen’s Reign, and the prominence given to ornitho- 
logical notes. 
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LETTERS TO THE EDITOR ° `. 


[The Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice is taken, of anonymous comniunications.} 


Physiology and fhe Royal Institution. ~emmusx] 


e ALL interested in physiology must notice with regret the 
retirement of the late Fullerian Professor of Physiology from 
his appointment at the Royal Institution, after expiration of 
only one year’s tenure, is resignation leaves a valuable and 
notable course of lectures incomplete, to the disappointment of 
many whom they keenly interested. His yithdrawal removes 
in mid-career a teacher of recognised ability from a chair to 
which he was devoting himself with conspicuous success,. 
Matter for regret this it seems cannot, however, be taken as 
‘matter for sugprise, if I judge rightly in connecting with his,, 
restynalion a letter appearing last July in your columns ; there 
the Fullerian Professor pointed out that the practical circum- 
* 5 4 s 
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. 
stances attaching to the chair almost recline possibility to 
«tłeat its subject as a prévince of experimental science. Physi- 
ology, inseparable from chemistry and physics, could, one might 
have imagined, at an Institution so famous for the charactèr of 
its lectures on those subjects, have been advantageously placed. 
That, from Prof. Waller’s letter, ig evidently the reverse. of 
its present case at the Royal Institution. No a workroom; 
even of the smallest size, could he obtain for conduction or 
preparation of his experiments. This must be a revelation to 
many who know the Institution as connected with the names of 
men, such as’ Davy and Faraday, who contributed by ®egearch 
to physiology—who, in other words, considered the chemistry 
that of dead to lie within 
the scope of study and inquiry supported by the Institution. 
It is true that the Fullerian chair of Chemistry has proved 
fruitful in measure exceeding the productiveness of the Fullerian 
chair of Physiology. The latter has been declared comparatively 
sterile. This is regrettable ; but its reason does not seem far to 
seek. _ Both chairs have begn held by men of high distinction ; 
but thé former has rested upon a laboratory, while the latter— 
so far from resting upon®a' laboratory—‘‘ does not possess even 
one small room in which to keep itself alive.” Is this condition 
irtemediable? I ask althoughe by circumstance outside the 
Institution ; and ask simply as one interested in the welfare of 
physiological science, and as a unit of a public who esteem 
the Institution as a place of instruction for the educated masses 
of a great city where at present such opportunities as the 
Institution offers are lamentably few. : 
Liverpool, December 31, 1897. Cu. S. SHERRINGTON. 


°, A Mechanical Theory of the Divining Rod. 


THE review in NATURE (October 1491897, pp. 568, 569) of 
a publication relating to the ‘‘divining rod,” recalls to my 
mind a purelg mechanical theory of that rod, which was given 

ame years ago by a friend. S moe 

This theory has been repeatedly tested by me and shown to 
be correct in the presence of my classes. The process is ex- 
ceedingly simple. Take any forked twig of a reasonably tough 
fibre in the clenched hands with the palms upward. The ends 
of the limbs forming the twig fork should enter the closed fists 
on. the exterior side of each fist, z.e. on the two sides of the 
clenchec hands furthest from each other. 1 hee 

When a twig is grasped in this position it will remain 
stationary if held loosely, or with only a moderately firm grasp ; 
but the moment the grasp is tightened, the pressure on the 
branches will force the end ofthe twig to bend downwards. 
The harder the grip the more it must curve. 

The curvature of the twig is mechanically caused by the 
pressure of the hands forcing the limbs to assume a bent and 
twisted position; or the force that causes the forked limb to 
turn downwards is furnished by muscles of the hands, and not 
from anyother cause. 

The whole secret of the “divining rod” seems to reside in 
its position in the hands of the operator, and in his voluntarily 
or involuntarily increasing the closeness of his grasp on the two 
ends of the branches forming the fork. 

. If the above conditions are fulfilled the twig will always bend 


» downwards—water or no water, mineral or no mineral; any 


oe 


one can be an operator, and amy material can be used for the 
instrument, provided the limbs forming the fork are sufficiently 
tough and flexible. : 

It can be easily understood how an ignorant operator may de- 
ceive himself, and be ‘perfectly honest in supposing that some 
occult force, and not his hands, causes the fork to curve 
downwards. M. E. WADSWORTH. 

Michigan College of Mines, Houghton, 

i Michigan, December 8, 1897. $ 


Growth of the Tubercle Bacillus at a Low-Temperature. 


' CA BROTH culture of the tubercle bacillus a month old was 


_... Microscopically the organism was unchanged? 


filtered through a sterilised Berkfeld filter; the filtrate was 
ascertained to be sterile ; it was then sown with a trace of 2. 
tuberculosis and incubated at a temperature varying ‘slightly 
between 18°~-20°°C., but never higher than 40°. 

The bacillus developéd well, but not so rapidly as at the 
customary temperature, Ze. 37°8° C. ; the growth had not the 


usual flocculent appearance, but was granular, g 


London, December 20, 1897. EsJ. Resp. 
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e ‘THE STORY OF GLOWCESTER , + 
1979 cases of small-pox, 434 deaths; or a. mortality of 219 


per cent. during*a period of thirte®n months. . 
e Percentage 
Cases. Deaths. mortality, x 
Previously vaccinated IZII , 20 9'8 
Unvaccinated 768 314 4Q'8 
1979 ` 434 - 


SUCH, in brief, is the story told by Dr. Sidney Goup- 

land in*his® Report to the Royal Commission on 
Vaccination on the outbreak of small-pox4f the city of 
Gleucester in 1895-96." 

These figures, in all their baldness; convey ‘a lêsson 
such as no long garnished account can accentuate or 
emphasise ; but in Dr. Coupland’s Report a nuntber of 
most interesting facts and statistics have been brought 
together, which will form the basis of many future reports 
and arguments. - 

One of the most interesting points brought out, apart 
from the mortality, was the proportion of severe and 


mild cases in vaccinated and unvaccinated patients. Of 
those vaccinated in infancy, there suffered from— 
ee oe S ` Percent. 

Malignant smallpox 2'4 of the whole of those attacked. 

Confluent j 19°! 3 ” 

Coherent * ‘9°6 an. 0 55 

Discrete 33 28°7 5 as 

Mild . ” 40°0 n SF 


When we come to those who are said to have been 
vaccinated, but of which there is no very strong evidence, 
we find :— i 


Per cent. á 

Malignant small-pox 17°5 of the whole of those attacked. 

Confluent j 52°5 fgg on 4d 

Coherent ` ,, 10'0 5s s, 

Discrete A 12'5 i au sibs 

Mild ” 7°5 ” 2 $ 
Being a’ marked rise in malignant and a great fall in 
mild cases. z : 


Amongst the unvaccinated the proportion of severity 
of attacks at all ages was :— ; 


| Per cent. 
Malignant small-pox 5°0 
Confluent j 72°3 
Coherent + 10°3 
Discrete 3 ous 87 
Mild s fas 36 


Showing a very high percentage, indeed, of the severe , 
type of case. : ' 

These figures are given in full because they affdrd 
evidence, quite apart from the mortality, of the enormous 
influence that vaccination exerts on the course of an 


attack of small-pox. 


. 

The Gloucester epidemic appears to have differed from 
almost every other recent outbreak of small-pox in the 
fact that its incidence was especially heavy on infants 
and young children. Below one year the proportion of , 
deaths was no fewer than 14 per cent. of the whole, 
whilst at ages from I to Io years it was exceedingly 
heavy—so'4 per cent. This, of course, was accompaitied 
by a corresponding diminution in the proportion of 
deathsgt later yearg ; and from 10 to 30 years the pro- 
portion had fallen to 12°6 per cent., though from 30 
years and upwards (th¢ effect of early vaccination having 
worr? off to some extent) it had again risen to 22°7. 
When these figures are compared wyh the earlier out- 
break of 1893-75 in Gloucester and with the Dewsbury 
and Leicester outbreaks, it is found that the proportion 
of deaths &Amongs¢ children # exceptionally’ high. It 
was noticed, too, that the disease spread amongst these 
children with enormous rapidity, and’ that it occurred 
amongst them in an exceptionally severe type, both as 


‘regards the proportion of malignant cases and the height 
E . e 


of the mortality. 


` e-— 
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elt is ceutainly not going beyon®l the facts of thê case to + within fourtees days of the onset of the disease. 


stat that fhe above-mentioned characteristics of this 
epidengic must in great mgasure be attribused to the large 
“number of unvaccinated children who,were in attendance 


* at school, and who were thus not only extremely suscep- 


tible to the attacks wf small-pox, but were in a position 
to disseminate the disease, though in a milder form, 
amongst those who had been vaccinated. That is, the 
neglect to have the children vaccinated left them ina 
condition in which they would readily take small-pox 
just at the time when their surroundings Were of sucha 
nature that @verything was favourable to their taking the 
disegse from one another, and in turn passing it om to 
those with whom they daily came in contact ; with the 
result, as Dr. Coupland points out, that one in twenty of 
the whole population of Gloucester were struck down 
with small-pox. 
“viewing the subject with as impartial a mind as I can, 
the conviction is forced upon me that Gloucester would 
not have suffered as it did had its child population been 
vaccinated.” It was this want of vaccination, and the 
impossibility of maintaining effective isolation of the 
attacked, that allowed of the abnormally rapid spread 
of the disease after it has once obtained a firm hold in 
the city. . 

If there was one more important feature than the 
rapidity of the outbreak, it was that the epidemic faded 
away—for that is the only term that can be applied—so 
abruptly. Numerous explanations have een put for- 
ward to account for this, but the only factor that appears 
to have had any real determining influence in bringing 
about this abrupt cessation of the disease, was the 
universal adoption of re-vaccination after small-pox had 
already obtained its ‘firm foothold in the city. 

That Dr. Coupland is not going beyond his brief when 
he holds that this high child mortality was due to the 
unvaccinated condition of many of the children, is evi- 
dent. from certain statistics which he givits concerning 
‘3546 cases. Of these only 85; or 2'5 per ltent., were in 
‘amongst thesé’85 casés there was only a siègle death. 
. These were all cases recorded in paper and reports 
which had come directly under Dr. Cot pland’s per- 
sonal observation during his investigatic¢ns into the 
outbreaks. of small-pox in Dewsbury, Manchester, 
Oldham, Leeds, Halifax, Bradford anc j Leicester. 
In the Dewsbury, Leicester, and Gloucesti#r outbreaks 
the number of children that had not been vaccinated 
was very high indeed. Now, taking Dewsbury, where 
the proportion wes lowest, the number of deaths to 
attacks was as one to nine; in Leicester, as one to 
seventeen ; and in Gloucester—where the proportion of 
unvaccinated was highest of all—the proportion of deaths 
to attacks whs as one to four and a half, although the 
attacks in Gloucester were nearly 2000 (1979), in 
Leicester 357, and in. Dewsbury 1029. 

Comparing these three outbreaks, and beaséng in mind 
the proportion of unvaccinated as above, we find that 
the proportion of the whole number attacked under ten 
years was in Dewsbury 21'7 per cent., in Leicestey 3075 
per cent., and in Gloucester 35°6 perecent. ; the fatality 
of this class in the three cases being Dewsbury_25°4 per 
cent., Leicester 137 per cent., any Gloucester %06 per 
cent. 

As affording evidence of the disproportionate in- 
cidence of the disease upon young children, to which 
reference has already been made, it may be stated 
that 706 of the wholè number attacked, or 35°7 per 
cent., were under ten years of age; whilst of the 
434 fatal cases 280, or 64°5 per cent., occurred in 
this age period.* Of these 706 only 26 had been vac- 
cinated beforeethe epidemic @roke out, whilst of the re- 
mainder, 80 were undergoing vaccination when attacked 
with small-pox, the operation having beer* performed- 
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It wit 
thus be seen that only 4 per cent. bf those attacked at 
this age period had been vaccinated, although a much 
larger ‘proportion of vaccinated had peen exposed to 
infection. It is. found that of those exposed, to in- 
fection, in households ¢nvaded by small-pox, of the vne- 
‘cinated class* 3386, and of the unvaccinated class 1475, 
there were attacked with small-pox—of the vaçcinatèd, 
class 1028, or 30°3 per cefit.; whilst of the unvaccinated 
class @89, or 46°6 per cent., became infected. 

It*has already been indicated that amongst the un- 
vaccinated at Gloucester the type of ,the ‘diseaseewaSaes 
fnuch more severe tfan in the vaccinated class. “for 
purposes of comparison it may be shown that in 
Gloucester, where, as we have already seen, the number 
of unvaccinated children was very high—much higher 
than in Dewsbury or Leicester--the type of the disease 
over all was much more severe than at either Dewsbury 
or Leicester, and still more so than fh many of the other 
recent outbreaks. Taking the severe type ag including 
malignant and confluent cases, and the milder type as 
including coherent, discret@and mild cases, we find that in 
Dewsbury 26°5 per cent. of all attacks were of a more 
severe type, in Leicester 26°8 per cent., and in Gloucester , 
43'1 per Cent. ; whilst the mild type actounted for 27°5 

er cent. in Dewsbury, 35'5 in Leicester, and only 25°5 
in Gloucester, . 

If we now take out Dr. Coupland’s figures as regards 
attacks of small-pox affecting “vaccinated and unvactin- 
ated patients, we find that in Dewsbury 64°3 per cent. of 
the whole number, With a mortality of 2'7 per cent., were 
vaccinated; in Leicester 55°38 per cent., E N 
1 per cent. ; in Gloucester 61'2 per cent., with a mortality 
of 9'8 per cent. These figures compare very favourablf 
with the cases of deaths in the unvaccinated class. There 
were 35°7 per cent. of the whole cases that had not been 
vaccinated in the Dewsbury Union, and amongst these 
there was a fatality of 25 per cent. ; in Leicester 44°3 per 
cent. of the cases were unvaccinated, with a death-rate of 
12 per cent; whilst in Gloucester 38°8 per cent. of the 
cases had not been vaccinated, and amongst these there 
was a death-rate of 4o°8 per cent. It will thus be seen 
that the lowest death-rate in the unvaccinated class (12 
per cent. at Leicester) was Considerably higher than the 
highest death-rate in the vaccinated class (Gloucester, 
9'8 per cent). It must be borne in mind, of course, that 
even in the worst vaccinated districts the proportion of 
unvaccinated to vaccinated persons is very much lower 
than the proportion of vaccinated small-pox,-cases to 
non-vaccinated cases, so that we not only have an enor- 
mously greater mortality amongst those attacked, but the 
percentage of attacks is also considerably higher. _ 

Any one.who goes carefully and with unbiassed 
mind into the statistics collected by Dr. Coupland must, 
inevitably come to the cgnclusion that, although the 
disease was spread in schools owing to the simultaneous... 
infection of school children from cases unrecognised by; . 
or unknown to, the authorities until the area of infection 
had been considerably widened; although after the 
sudden outbreak of small-pox it became, first, a difficult 
—and eventually an impossible—task to isolate the 
patients attacked, and to treat even a small proportion in 
hospital; and althéugh insanitary surroundings and awy 
çertain amount of overcrowding may have played s 
part in spreading the disease, we must ultimately fall back 
upon the neglect of a large number of parents to see to 
the vaccination of their children for an adequate éx- 
planation of the extent of the epidemic and the rapidity 
of its extension. The utter futility of all ordinary 
measures recommended for the limitatidh of the spread, 
of small-pox, apart from vaccination, is only too clearly’, 
brought out. i 
e Hospital agcommodation and isolation are usually in- ,, 
sisted upon, by those who do not believe in vaccination, 
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" as being sufficient to prevent any outbreak of small-pox 


assuming serious epidemic proportions. Now, what did 
Dr. Coupland find at Gloucester? That a few slight or 
mild cases in*1895 were’ followed by a severe epidemic 


e extending from February to April 1896, in which not 


. 
0 


r 


' type accompanied by a high rate of mortality. 


only was there an increase in the numbers attacked, but 
ethere was also an undue proportion of cases of a severe 
As 
- showing how in a community with a large proportion of 
unvaccinated children the, disease may spread tapidly, 


. We have the fact that there was an “almost simultaneous 


 iwvasion of nfany homes through children who -were®in- 


s amongst the unvaccinated of 41 per cent. . 


fected whilst attending certair? of the public elementary 
schools.” Asa result of this sudden outbreak it became 
impossible to provide hospital accommodation, and, 
‘ultimately, all attempts at isolation, of even a modified 
form, had to be abandgned as utterly, impracticable. As 
a result of the crowding of the hospitals, and of the re- 
moval pf the mos? severe cases to them, the hospital 
mortality was comparatively high, and the friends of the 
*patients would soon not permit of the removal of these 
patients to hospitals; this, of course, resulting in an 
utter break-down of the system of isolation. i 
‘Dr. Couplaad sums up in the following exceedingly 
striking passages. He says: “There is no escape from 
the conclusion that the heightened mortality 
and the severity of the epidemic were greatly 
dae to so large a, propostion of unvaccinated 
children being attacked ; for (a) the case mor- 
tality under ten years of age was 39°6 per 
cent., whilst amongst the vaccinated it was 
only 39 “er cent, leaving a mortality 
(6) The disparity is quite as marked when 
the type of the attack is contrasted, for of 
507 cases ‘of severe attacks [malignant, con- 
fluent, indeterminate] there’ actually ‘ occur 
only three amongst the vaccinated.” From 
these and other considerations it follows that 
in the Gloucester epidemic “the severity of . 
the disease, its high mortality, and its pro- 
pagation were influenced and promoted by 
the unduly large proportien of unvaccinated 
children who were exposed to infection and 
who were infected.” f 
To whatever figures or tables we turn, 
the effect of them is- always the same. 
They tell the same story — vaccination 
protect?; unvaccinated children are left susceptible 
to the attacks of the disease, and they not. only take’ 
the disease more readily, but they take it in a more 


dangerous- and fatal form, and, in most. cases at. 


any rate, are a source of greater danger to those with 
whom they may come, directly or indirectly, in contact: 
Isolation, good hospital accbmmodation, and favourable 


= sanitary conditions are useful in the treatment of small- 


pox in a vaccinated community ; but once let small-pox 
find its way into an unvaccinated community, the in- 
efficiency of these “accessory” measures, when used alone, 
are demonstrated with the most absolute clearness ; and, 
if Gloucester has one lesson more than another to teach, 
it is that Jenner, by his advocacy of vaccination, did, 


Searc to limit the spread bf small-pox than have all 


the sanitarians of the century. Small-pox undoubtedly 
does not come under the class of diseases that can be 
held in check by ordinary sanitary measyres; these, 
no doubt, are contributory, but ‘without vaccination they 
can never be depended upon as being fully effective. 

t . $ 








CANADIAN GEOGRAPHY. 


HE reissue of “Stanford’s Compendjum” now ip- 
cludes Australia and the Pacific Islands in two 
volumes by separate authors, Asia in two volumes and 
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Aftica in two volumes by the same author, and Vol. i. of 
North Ameşica.! The new jssue is in many Ways Vastly 
superior to the, old; the cramping infiuence of thee 
foreign original has disappeared, the illustrations have 
greatly improved, and, linked by the general title, each 
of the volumes forms a separate and original* work of 
distinct value. So good, indeed, has “ Stanford’s Com- 
pendium ” become, that it may now be allowable to subject 
one of its volumes to criticism of a more searchifig kind 
than wout Have been justjfied formerly. Then any 
attempt to form a hbrary of Solid geogr@phical works in 
fhe English language was worthy of commenglation ; 
now it is possible to set up a higher standard, and it.is 
reasonable to look for those excellencies of grasp and 
arrangement which one naturally expects in,:let us say, 
a German work of similar scope. ‘ 

The morphological unity of the continent is one of the 
fundamental facts of modern geography. The continent 
is the natural unit which must be considered. in its 
entirety, with parts subordinated to the whole, and with 
functional activities of a distinctive kind. It is capable 
of subdivision, either naturally into regions or artificially 
into countries, and of aggregation with other continents 
to form the whole land-surface. The dominant lines of 
the continent—its axial mountain systems—determine 
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i z 
River, Moncton, New Brunswick, August 8, 1892. 


Height, 5 feet 4 inches. 
. 


the primitive slopes of the land, artd the development of 
the river systems, subject to the continuous workings of 
secular uplift. os depression and thee accumulation of 
sediment. The resulting configuration modifies the 
climate “as dependent on ‘latitude, and leads to the 
formation of areas of moderate and of extreme temper- 
ature, of high rainfall and of aridity. Climate reacts on 
vegetatios, and vegetation and climate together influence, 
the distribution of animals; and all these varieties of 
feature and function are framed in the continent. Thus 
up'to the’ appearance of man a geographical descriftion 
must be based on the continent as a unit if it is to be 
really simple and gomprehensjble. With the advent of 
man c8mplications arise, but the guiding influence of the 
main features of continental relief and surface-covering 
is stgll to be traced. The deep inlets tempt the adven- 
turous stranger to penetrate the continent,the easy water- 
ways lure him into the interior, where products of forest 
and plain supply an adequate in@ucement to remain or to 
return. In time groups of peple settle down in habitats 
more or less distinctly defined by natural features—~— 
different tribes frequent the river, the làke, the forest, the 
plain, the mountain valley, the indentad ocean shore. 


. 7 
2 “Stanforé's Compendium of Geography and Travel” (new issue). ` 

North America. By S. E. Dawson, Vol. i, Canada and Newfoundland. 

Maps and illustrations. (London: Edward Stanford, 1897) ae 


« separate works. 
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Consequent pressure of population or change in the afail- 
abifity of resources sets ‘ug migratory movements along 
natural lines dictated by land-form, water-flow, and soil- 
covering ; conquest and delimitation ensue, and the 
straight boundary linewof the map, which come last, are, 
after alf, natural relations to geographical facts associated 
with the whole body of the earth itself and its rotation. 
The grouping of dwelling-places around certain centres 
leaditfg to the origin of towns may also, as a rule, be 
explained by, Bographicas consideration. 

Of the six continents which are usually recognised two 
stand gut from the rest, distinguished by the simplicity sof 


their great features and the clearness of the interdepen- ` 


dence of the various relationships. These are North and 


South America, either of which forms an ideal subject | 


for a geographical monograph. 

We have mentioned the superiority of the new issue of 
“ Stanford’s Compendium” over the old ; but there is one 
point of distinct inferiority, The old issue retained some 
traces of the original design, giving it a certain unity ; 
the new is not so much‘a compendium as a series of 





p- 
ing of the provinces of the Dominion. Unexpected 
comparisons and contrasts of the aptest kind with the ' 
course of history in. other lands and other times con- 
tinually delight the readers mind and’ tlluminate the 
story. But when from, history ‘the author enters gepe 
graphy the wkeels seem to drop from his chariot, and 
he drives heavily. One could imagine that he wrote 
with effort, perhaps even with distaste. His comparisons,” 
lose pojnt, and are sometimes inaccurate. Canada is not, 
as st@ted on p. 29, “above all others the land of abund~ 


ance of waters.” Finlang or Sweden would; we belive. w 


rrespond better—certainly as well—té the definitest, 
If any great river is tobe celebrated for the length of 
its tributaries it should surely be the Amazon, the Congo, 
the Mississippi, rather than the St. Lawrence (p. 34). 
As to’climate, we dispute the suggestion that tobacco 
cannot be grown in England ép. 47), and we must re- 
member the success of Lord Bute’s wine-making from 
grapes grown in the open air at Cardiff. The treatment 
of climate is otherwise not fully satisfactory. While no` 
attempt is made to deny “that the Canadian winter*is 














Fic. 2,—The Prairie, Manitoba. 


Dr. S. E. Dawson’s “Nort& America, 
Vol. i,” is not, strictly speaking, the first part of a 
geggraphical description of North America. It is the 
description of the Dominion of Canada and Newfound- 
land, written not from the standpoints of a geographer, 
but from that of an imperialist British subject and patriotic 
Canadian. „The author infuses warm colour into his 
narrative, which, gratifying as i, must be to the senti- 
ments of the people of the British Empire, does not 
enhance theevalye of the work as a scientific treatise. 
Dr. S. E. Dawson is a tages! not himselfea geographer 
—his strength lies in his treatment of history. Having 
expressed oureview as to®vhat a geographic&l treatise on 


a continent should be, we need only add that “ North. 


America, Vol. i.’ is written without regard to the guiding 
pyinciples of geographical scfence. 

We haye seldom, if ever, redd more satisfying or more 
graceful renderings of history'than the chafters of this 
book dealing with the discovery, exploration, and occupy- 
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cold, the author seems more concerned to combat what- 
he believes to be the average Englishman’s exaggerated 
ideas on the subject than to describe the actual con- 
ditions. With regard to the French of Quebec (p. 295), 
which some people seem to have called a patois, the 
author observes: “English is not spoken in the same way 
over all the United Kingdom, but no one speaks of a. 


.Dublin or an Aberdeen fa/ozs, or for that matter fr: 


London patois” We can assure him that some people 
do speak of the dialecé (a word as displeasing as patois) 
of these parts, and mamy authors, with an eye to popu- 
larity, delight to exaggerate rather than minimise such 
differences. The tunnel at Sarnia, 6025 feet long (p. 391),. 
cannot be termed “one of the greaté&St in the woyld,” 
unless the standard of greatness is put very low, and the, 
number of great tunnels made very large. oe: 
e These arg instances which do not seriously detract,, 
from the value of the book to the general reader ; but 


` Ganada is so great, and its natural resources are so vast, 
` 


January 6, 1898] 





è mE ; 
that comparisons of,the kind would be quite unnecessary 
- êven if they were sound. A somewhat serious defect is 
the occasional imperfect revision, giving rise in the non- 
histoyical sections to repetition and to vague or even in- 
ccurate phrases, such as the description of a boundary as 

a “perpendicular line” (p. 453) when a median is meant. 
We note a few omissions: nothing appears to be said 
*of the extreme danger of the, Magdalen Islands, in the 
Gulf of St. Lawrence, to shipping ; of the devastation of 
the forests in many parts of the country by fire ;*or of 
the high “ benches” or river-tepraces of British Columbia, 


mhich to a geographer form, penhaps, the most striking: | 


feature of that wonderful provinee. 

We must, however, make it perfectly distinct that so far 
as the matter in this book is concerned the omissions are 
trifling, and the selection of facts most judicious. Dr. S. 
E. Dawson handles themes regarding which a Canadian 
might justly be excused ff he were to indulge in a little 
exaggeration ; and if the writer of this notice had never 
seen Canada, he would have supposed that there was 
seme exaggeration here. Bet a journey from Quebec to 
Nanaimo, with visits to various points in the Kootenay 
and on the shores of the Great Lakes, has convinced the 

* critic that.in every estimate of natural wealth, and in every 
appreciation of the law-abiding enterprise of the Canadian 
people, the author has under-stated rather than over- 
stated the facts. If a passing tourist of no very imperial- 
isti¢ tendencies felt the pride of a citizen of the British 
Empire rising within him with each mile of the magni- 
ficent railway which is the benefactor of every province 
in the Dominion, he cannot but be surprised at the 
moderation ef tone adopted by an heir of that fair 
heritage in writing an account of its actual and potential 
greatness. À 

Yet the book is not planned in harmony with the 
principles of geography, and that, after all, is the aspect 
to which attention must be called 'in.the pages of a 
scientific journal., The illustrations are good, and charac- 
teristic, as the specimens here reproduced show, and the 
maps very fair, although not so numerous’ or so well 
selected 'as we could wish. There are practically no 
physical maps, for the sketch of the Archzean nucleus on 
p. 24 is a mere diagram, ané the “ Meteorological Map” 
shows only mean annual isotherms, which give no clue 
to the climate, and rainfall areas, which are difficult to 
grasp as a whole. There is certainly no lack of carto- 
graphic material in Ottawa, as the beautiful physical 
maps in the “ Handbook of Canada,” issued in connec- 
tion with*the recent mecting of the British Association, 
prove. , . HUGH ROBERT MILL. 
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3 THOMAS JEFFERY PARKER, F.R.S. 

TID HOMAS JEFFERY PARKER, whose death on 
i November 7 last we clfronicled on December 23, 
“was the eldest son of the late William Kitchen Parker, 
` F.R.S., the world-renowned comparative osteologist. He 

was born at 124 Tachbrook Street, London, 5.W., on 

October 17, 1850, and received his elementary education at 

Clarendon House School in the Kennington Road, under 

Dr. C. H. Pinches. In 1868 he entered the Royal 

School of Mines as a student, taking the Associateship 
“in Geology in 1871, together with the Edward Forbes 


medal and prize of books for distinction in biology,” 


Thus qualified, he became for a short period science 
waster at Bramham College, Yorkshire ; but in 1872, on 
~a special invitation by Huxley, he returned to London to 
fill the office of demgnstrator under him at South Ken- 
' sington, and thas he held until his appofntment in 1880 
to the chair of Biology in the University of Otago, 
‘Dunedin, N.Z. During his period of demonstratorship 
he also held the office of Lecturer in Biology in Bedford 
‘* College, London, and officiated as examiner in Zoolpgy 
and Botany to the University of Aberdeen and as an 
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assistant examiner in Physiology to the Science and Art 
Department. ə Parker was of a distinctly artistic tem- 





perament, esthetic, musical, well-read, and possessed of, e 


marked literary ability, which assertegl itself to a con- 
spicuous degree in his little book upon his father, 
published in 1893, an altogether ideal filial biograbhy—a 
good work by a good man. He early cultivated the critical 
faculty, as adirect result of the study of Matthew Arnold, 
whose writings he knew by heart; and with the great 
power of application and strength of character which he 
displayed during active work, there can be little doubt 
thgt he would have succeeded in any of the higher walks 
of life. He would have made a mark in literature, and 
as a caricaturist draughtsman would have achieved 
renown; and there is little doubt that his choice of 
biology for his life’s calling was largely due to the charm 
and influence of his father’s career and to his early 
association with Huxley, who knew him from childhood 
and became the object of his veneration. Both as a 
teacher and investigator Parker was untiring and tho- 
roughly trustworthy. Though easily roused to enthusiasm 
he rarely became excited, and his cool deliberation came 
welcomely to the aid of the troubled student, to whom 
if in earnest his attention knew no bounds. “His published 
papers exceed forty in number, and though mostly zoo- 
logical they embody important work and observations in 
botany. Parker was the first appointed of the little band 
‘of biologicaleprofessors sent out from home in the ’80’s, 
who now fill the Australian and Novozelandian chairs, 
and his second paper published in New Zealand dealt 
with a new species of -Holothurian (Chirodota Dune- 
diensis), as it were in anticipation of the later determina- 
tion by himsélf and his contemporaries at the Antipodes 
to devote their attention to the indigenous fauna, rather 
than to refinements in histology and the like which could 
be better studied at-home. The work already achieved 
by this body of.investigators, with Parker at their head, 
is now monumental, and none of it more so than Parker’s 
monographs “On the Structure and. Development. of 
‘Apteryx” and “On the Cranial Ostedlogy, Classification, 
and Phylogeny of the Dinornithidz,” in themselves suffi- 
cient. to have established his ‘reputation. His lesser 
writings, although they deal with a wide range of subjects, 
show interesting .signs of. continuity of ideas, as for 
example in.the association of his early observations .on 
the stridulating organ of. Palinurus, made in’ London 
in 1878, with those upon the structure of the head in 
certain species of the genus (one of the most ‘charming 
of his shorter papers), made on the voyage to New Zed- 
land, and upon the myology of P. Edwardsii, which, in 
.co-operation with his pupil Miss Josephiwe Gordon Rich 
(now Mrs, W..A. Haswell), he in 1893 contributed to the 
Macleay Memorial volume. And the same may be said 
of his work on the blood-vascular system of the Plagio- 
stomi. Soon after his arrival at the Antipodes, Parker 
instituted ateries of ‘‘ Studies in Biology for New Zealand 
Students,” and chiefly with the aid of his pupils, these 
have been continued, either in their original form or in 
that of theses for the higher degrees of the University 
of New Zealand, œ; contributions to the publications of 
the Museum and Geological Survey Department of 
that col8ny. Botanical as well as zoological topics were 
thus taken in hand, the geries, like that of a companion 
set ofe Notes from the Otago University Museum,” 
which he from time to time contributed, to the pages of 
NATURE, congaining important observations of general 
biological interest. Of Parker’s béoks, it is sufficient to 
recall his “ Isessons in Elementary Biology,” now in its 
third edition and recently translated into German, un- 
doubtedly the most important and trustworthy work for 
the elementary student which has appeareé since Huxley 
and Martin’s epoch-marking “Practical Instruction in 
Elementary Biology,” published in 1875. Parker’s book,” 
in sharp contrast to his previous “ Zootomy,” which is 


s 
, 


@ 


v 


ponon all sides of an argument. 


° as 
a severely didactic and somewhat uneven laborStory: 


tréatise? is a book for the study, beautifully balanced and 
„poetic in idea. It has a charm peculjarly its own, and 
to ponder over itjs to appreciate to the full the honest, 
loving, sympathetic temperament of its author, and the 
conviction which he was prone to express that in the 
progress of scientific education there lies the panacea for 
most human ills, mental and corporeal. Great though 
the merits of these books, Parker five years ago essayed 
a more fornidable ay in the resol%e f prepare in 
conjunction “with his friend Prof. W. A. Haswell, 
F.R., of the Sydney University, a general text-book, of 
zoology. This work of 1400 pages, in two volumes, as 
recentty announced in NATURE, will be noteworthy for 
the large number and excellence of its original illustra- 
tions; and from a passing knowledge of its contents, 
I am of opinion that it will do much towards relieving 
English text-book writers of the opprobrium begotten 
of a too frequent content with mere translation and 
continental methods. And when we consider that 
Parker was not spared to see this great work in cir- 
culation, it is heartrending to relate that, though ailing 
and weak, he had since arranged with his co-author and 
publishers for the production of a shorter text-book to be 
based upon it, and had prepared the preliminary pages 
of yet another elementary'treatise to have been entitled 
“Biology for Beginners,” while as a next subject of 
research he had begun.to work out, ine conjunction 
with Mr. J. P. Hill, Demonstrator of Biology in the 
Sydney University, a series of Emeu chicks, including 
those collected by Prof. R. Semon during his expe- 
dition into the Australian Bush. The thoroughness 
of Parker’s best work was its most distinctive character, 
and when tempted to generalise he always did so with 
extreme caution and consideration for others, fairly 
As he remarked of 
himself with characteristic modesty, in a letter written 
in 1894 commenting upon his chances of securing a 
chair of Zoology at home then vacant, “I don’t profess 
to be brilliant, but I am vain enough to think that I have | 
the gift of exposition and can do a straightforward 
research so long as it does not involve anything about 
the inheritance of acquired characters.” Far-reaching 
generalisation and random rhetoric had no charm for ’ 
him, nor was he tempted into over-ambition and haste 
so oft productive of slip-shod and ill-conditioned results, 
As aewriter and lecturer he was always logical, cautious, 
temperate, content could he but spread, extend, and help 
systematise our krfowledge of observed facts, convinced 
that if this be done properly their ultimate teachings 
become self-evddent. His work is of that order which 
marks the growth of real knowledge and the consequent 
bettering of *mankind; and the thought that there has 
thus early -passed from the ranks one so good and earnest, 
so well fitted by nature for the responsible task of training 
the young and susceptible, fills us with sorrogy. 

Parker matriculated at the London University in June 
1868, and passed the Intermediate Science Examination 
ir? 1877 and the final B.Sc. in 1878, while the D.Sc. was 
but a.matter of formal application 4 adsentia in 1892% 
He was in 1888 elected a Fellow f the Royal Society, ' 
and in 1880 an Associate of the Linnean Society of 
London, resigning the Associateship for the Fellowship 
of the latter but a short time before his death. le was 
an active member of the New Zealand Institute, to which 
he communicated several papers, and he became in turn 
Sécretary and President of its Otago branch. Before 
these bodies and elsewhere in New Zealande he delivered 
addresses which will linger in the memory of his hearers 
and those who Rave read them. There may be especially 
mentioned am address delivered before the Otago Univer- 
sity Debating Society’on September 17, 1892, upon “the 

*weak: point in our university system,” 4n reality an 
eloquent appeal for post-graduate study. Proceeding 
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to classify an average assemblage of students into “the 
able, the mediocre, and*the stupid,” he remarked that- 
“thé only duty of members of the university towards 
the third class appeared to be that’ 6f imposing a 
sufficiently severe entrance examination to keep thérm 
from wasting heir own time and their parents’ money, in 
the vain attempt to train to purely intellectual pursuits an 


organism which nature intended to make its way by* 


virtue gf muscle and mother wit.” A more ingenious 
deferfce of an examination system could hardly be 
imagined. It is precedgd ‘by the shrewd remark ghat 
the republic of sciencé and letters is arf aristocratic,om®t 
a democratic republic.” * Parker was evidently of opinion 
that what the world terms breeding and feeding count 
for a great deal in the end, and the whole context of his 
address is apposite’ to the share he took in the work of 
organisation of the University of New Zealand, which led 
at least to a humanising of its syllabas in biology. ° And 
for any one desirous of a knowledge ®fParker at his best in 
a popular function, a speech delivered on ‘the occasion of 
the prizé-giving at the Otago Boys ‘High School tn 
December 13, 1894, may be recommended, as a perfect 
example of the kind of thing appropriate to such an 


occasion, so oft provocative of the meree “airy nothing.” ` 


Parker was, further, a Corresponding Member of the 
Zoological Society of London and of the Linnean Society 
of New South Wales, a Member of the Imperial Society 
of Naturalists of Moscow, and® we believe he was Bre- 
sident-elect of the Biological Section of the Australasian 
Association for the* Advancement of Science for the 
present year. He was also a Fellow of the Royal 
Microscopical Society ; and, ever ready to H&lp in a good 
work, hé became one of the original assistant editors 
who, under the generous leadership of Frank Crisp, in 
1879 elevated the Society’s Journal to its present 
important status. 

` The -key-note of Parker’s life-work is his connection 
with Huxley, and in testimony to his devotion to his 
great chief (“the General,” as he loved to call him) there 
remains the delightful dedication of his “Lessons im 
Elementary Biology.” Parker entered Huxley’s service 
as Demonstrator in Biology at South Kensington in 1872, 
immediately after the conclu%ion of the memorable course 
of instruction there given, now historical as having 
marked the introduction of tational methods’ into the 
teaching of natural science. In the-conduct of that course 
Huxley, as is well known, secured the aid of leading 
British biologists of the time. It was, however, reserved 
for Parker to fill the more important véZe of liehtenant in 
the development of the Huxleian system and to assist 
in carrying it beyond the experimental stage. At the 
time of his appointment laboratory appliances were 
lacking, and a practical teaching museum based on the 
type-system was a desideratum. Under instructions to 


. 


supply these needs, Parker in due course entered upon.) 


the task with a will, his only materials a free-hand and) 
an early set of proofs of Huxley and Martin’s “ Elemen- 
tary Biology” (with the final revision of which he was 
largely entrusted, since the junior author was leaving for 
Baltimore), and in carrying the task to a successful issue, 
he founded the first practical biological museum or 
teaching-collection* on the now generally adopted 
type-system, the prototype of all those subsegmenti 


“established at home and abroad, in some cases even to 


the measurements of the furniture. The Huxleian 
method of laboratory,inégtruction in the course of wits 
development at headquarters has witnessed no changè“ 
on the zoological side at all comparable to the inversion , 
in the order of the work originally psescribed—zz. the 
substitution of the anatomy of a vertebrate for” thre 
microscopic examination of a unicellular organism as‘ 
he opening, study, and this we owe entirely to Parker. 
As,one privileged at the time to play a minor part, I*well” 
recall the determination in Parker’s mind that the change 
x 
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‘was-desirable, and „in Huxley's that it was not. Again 
- ‘and again did: Parker appeal in vain, until at last, on the 
morning of October 2, 1878, he triumphed. Dyer and 
Vings: were Rarker’s more immediate associates in the 
early work of development of the Huxleian laboratory- 
system ; and among the persons who ) studigd under him as 
is progressed now occupying ‘prominent positions in the 
e biological world, may be named F. E. Beddard, A. G. 
Bourne, G. C. "Crick, J. J. Fletcher; Patrick Geddes, 
Angelo Heilprin, C. H. Hurst, C. Lloyd- Morgat Daniel 
Morris, R.. D. Oldham, H. F, Osborn, W. B. Scott, T. 
worl? Shore, Oldfield Thomas,*agd H. Marshall Wand. 
Parker's first ‘paper (“On the Stemach of the Fresh-Water 
Crayfish”) and his first book (“Zootomy”) were alike a 
‘direct outcome of the undertaking, and the scheme for 
his “Lessons in Elementary Biology,” formulated while 
still he was in London, was similarly begotten of his ex- 
perieace during. its de¥elopment, which oft formed the 
topic of conversation as: he and J in the late ’7o'’s sat 
working ‘gide- by side. Nor must it be forgotten that 
Rarker rendered Huxley commendable aid in the produc- 
tion. of his wonderful book on “The Crayfish.” I venture 
to think that ‘in recognition of all this Parker has 
established a claim to distinction in connection with the 
educational work of his great master second to that of 
none other; and when it is remembered ‘that the un- 
paralleled activity among botanists and zoologists during 
thg last two decades has gendered. it impossible for one 
may to efficiently teach the two subjects from a professorial 
chair, i in the manner originally laid down under the Hux- 
leidn dispensation, Parker's name will occupy a unique 
position in éhe history of this, as that of the only man 
prominently associated with its inception who taught 
oth subjects to the end of his career. 
To the task of founding the Huxleian teaching- 
| collection, moreover, is due Parker’s interest in the work 
of the preparator, which led to his being the first person 
to’ successfully prepare and mount in a condition fit for 
prolnaed display cartilaginous skeletons in a.dry state, 
nder Parkers curatorship the’ Otago University 
Museum advanced by leaps and bounds, and while to his 
reputation as a teacher and irivestigator he thus added 
distinction as a conservator and administrator in 


zoology, he attained also a reputation in botany both as- 


a manipulator and discoverer. He came upon the 
botanical platform at the time when Alfred Bennett and 
Dyer were at work upon the English translation of the 
third edition of Sachs’s monumental “Lehrbuch der 
Botanik,# and when the methods of that great man, 
already introduced into Britain by McNab, were by these 
botanists and their associates becoming established. 
For Parker, however, carrot-drill had little charm, while to 
his esthetic nature glycerine and gold-size were messy 
.and distasteful. He was at the time repeating the work 
of Nicholas Kleinenberg on Æydra, busy with osmic acid 
"mand cocoa-butter, and the well-known results of his labours 
* led him to apply thé method to the treatment of plant 
tissues, with the rèsult’ that through a short paper com- 
municated to the Royal Microscopical Society in March 
1879, he ranks as one of the first to apply the modern dry 
methods of micro-chemical technique to vegetable histo- 
logy. As a discoverer in botany he will remain memor- 
‘able,for having first directed attention to the existence of 
sieve-tubes in the marine algze (Macrocystis) in a shore 
communication to the 7razsactions of the New Zealantl 
Institute for 1881. 
Truly is his a great record, wdrthy his noble character 
and his association with a Huxley ! but while the world 
* will cherish his mpenfory for that which he achieved, those 
avhe knew him feel that by his death something more 
ethan a link with the historic past has gone, and that they 
have lost a true friend, a noble man, an example. In the 
œ autumn of 1892 Parker came home ona vist. Soon after 
his return his wife died, and this event probably helped 
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to bring on an illness which shdwed itself fornfidably 
about two years-ago. Recurrent attacks of influenza, 
the last of which rendered him prostrate for thrée 
months, told sevtrely upon his health and strength} 


‘but despite all, following the examypfle of his beloved 


father, he worked on whenever he could, patiené under’ 
suffering and affliction the like of which has kilted 
many a man, beautiful in his unselfishness and lack of 
ostentation, loving, and sympathetic. On October 36 last, 

he had-recoveretl sufficiently to start on a journey of some 
forty miles to visit a friend af Shag Valley, in company 
with his eldest sister, who for several years had loyingly 
shared his anxieties and administered to the needs of his 


‘three boys. While half-way onwards he became so prostrate 


that a halt was necessary, his friends deeming it advisable 
to take him towards home again. He reached only as far’ 
as Warrington, where he became weaker and comatose, 
and passed peaceable away on Sunday, November 7, at one 
a.m. He was buried there two days later, in the presence 
of sorrowing friends, a few among the many by whom he 
was universally beloved. G. B. Howes. 


2 


NOTES. . 
Few men of science appear in the list of New Year honours. 
The honour of Knighthood has been conferred upon Prof, 





George Brown, C.B., Consulting Veterinary Surgeon to the. 


Board of Agficulture; Mr. Ernest Clarke, Secretary to the 
Royal Agricultural Society ; Dr. John Struthers, late President 
of the Royal College of Surgeons of Edinburgh ; and Dr. John. 
IJatty Tuke, President of the Royal College of Physicians of 
Edinburgh. Prof. Gardiner, Dean of the Faculty of Medicine, 
Glasgow University, has been promoted to be Knight Com- 
mander of the Order of the Bath (K.C.B.), and Prof. D'Arcy 
Thompson, British delegate at the recent Conference on the 
Bering Sea Fisheries, has been appointed a' Companion of the: 
same Order (C.B.). Mr. James Dredge, one of the editors of 
Engineering, has been made a Companion of the Order of St. 
Michael and St. George (C.M.G.), for services in connection 
with the Brussels Exhibition ; and Major R. H. Brown, of the 
Egyptian Irrigation Department, has been given the same 
honour. : 


Mr. ALEXANDER AGASSIZ, as we learn from his recently issued. 
report on the Museum of Comparative Zoology at Harvard 
College, U.S.A., for the past year, has planned to pass the'greater 
part of the present winter in studying theecoral reefs of the Kaji 
Islands. He will be accompanied by Dr. Woodworth and Dr. 
Mayer as assistants. The steamer YVarallg has been char- 
tered in Sydney for the expedition. In addition to the usual 
apparatus, for photographic purposes, for sounding and dredging, 
and for pelagic work, Prof. Agassiz takes with him a com- 
plete diamond-drill outfit, and hopes to find a suitable locality 
for boring of the rim of one of the atolls of the Fijis. The 
boring machinery will be in charge of an expert sent by the 
Sullivan Machine Company, from whom the machinery is- 
obtainéd. The Directors of the Bache Fund have made a 
large grant towards the expenses of this boring experiment. 


THE Janey meeting of the Australasian Assocjation for the 
Advancement of Science apens to day, under the presidency of 
Prof. R. Liversidge, F.R.S. A large number of papers are 
down for reading before the various sections, and we hope to- 
give some accoffint of them later. The evening lectures are by 
Prof. W. Baldwin Spencer, on “The Centre of Australia” 5. 
Sir James Hector, K.C.M.G., F.R.S., on “Antarctica and the 
Islands of the Far South” ; and Prof. R. Threlfall and Mr. 


J. A. Pollock, on “ Electric Signalling withouteWires.” å 


We regret fo announce the death of Major-General Edward 
Mounier Boxer, F.R.S., for many years Superintendent of the: 
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Royal Laboratory. at Wodiwichi ‘General Boxer was electad a 
Fellow oftthe Royal Society so, long | ago as 1858.. i 


° . THE deaths are: announced of Mr.. Arthur Kammermann, 


astronomer. at the Gtneva Observatory; Dr. Eugen, Zintgraff, 
African explorer ; and Dr. Max Graf: von Zeppelin, zoologist 
at Stuttgart. : `. : as ; 


A LIFE ‘of Pasteur, written by Prof. and Mrs. "Percy Frank- 
fand, will very shortly be published ‘by-Messrse Cagsell -and Co. 
The volume witkforin the a addition to the Century Science 


Seriese è 


` PRINCE ROLAND BONAPARTE has been elected a Corre- 
spondant of the Lisbon Academy of Sciences and of the 
Bologna Academy of Sciences. 


THE new number of the invaluable Minerva Jahrbuch der 
gelehrten’ Welt has for the frontispiece a fine reproduction of a 
portrait of Dr..Nansen. 


. THE Paris correspondent of the 7imes states that the statue 
' -of Jules Simon, to be executed by M. Fremiet, will probably be 
erected in the Place de la Madeleine; near which he livéd, and 

- will supersede the fountain now standing there. 


© WE learn from Science that a resolution has been introduced 
in the House of Representatives appropriating 20,000 dollars 
for the representation of the United States at the *International 
Fisheries Exposition to be held at Bergen, Norway, from May 
fo September of next year. 


THE British Institute of Public Health will be styled in 
future the Royal Institute of Public Health, and Her Majesty 
the Queen has accépted the office of patron. The Council of 
, the Institute has conferred the Harben Gold Medal for 1898 
upon Lord Playfair, and has’ appointed Prof. W. R. Smith 
the Harben Lecturer for the year 1899. 


_ INVITATIONS are being sent out for the forthcoming Inter- 
national Congress of Zoology. A Committee of Reception has 
been formed in Cambridge, where the Congress will meet on 
August 23, 1898. An International Congress of Physiologists 
will be held at the same time in Cambridge. It is proposed at 
a later date to distribute further information on the more im- 
portant subjects which will be brought forward for the considera- 

a tion ofethe Congress. 


«CHE personal estateof the late Mr. Alfred Nobel has been 
valued at 434,093}, of which amount 216,9017. is in England, 
After a number gf personal bequests have been made, Mr. 

e Nobel’s will stipulates that .the capital of the whole of the 
remaining realisable property is to form a fund, the interest from 
- which is to be annually divided in five prizes to those who 
during the preceding year have done most’ for the benefit of 
* humanity.’ The interest is to be divided into fivefequal parts, 
which are to be awarded in prizes as follows: (1) To him who 
within the department of natural philosophy has made the most 
important discovery or invention ; (2) to „bim who ha¢ made 
the most important discovery or improvement in chemistry ; 
(3) to him wPo has made the moŝt important @iscovery 
within the department of physiology or medicine; (4) to him 
who in literature has produced the most excellent works i in an 
idealistic- direction 5 and (5) to him who has worked most or 
best for the fraternisation of the nations and for¢he abolition or 
diminution of standing armies, as also for the promotion and 
propagation of peace. The% prizes in physics and°chemistry are 
to be awarded by the Swedish Academy of Sciences, for physio- 
logical or chemigal work by the Farolinian Institution in Stock- 
.hSim, for literature by the Academy in Stockholm, and for the 
Propagation of peace’ by a committee of five persons to: ‘be 
„elected by the Norwegian Parliament. The will continues :— 
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“It is my express will that at the distrjbution of prizes no” 
regard is to be paid to any kind of nationality, so that the most® - 
worthy competitor inay receive the prize Yener he is a Scandi- 
naviah or not.” ` > . 


Tue Russian „Institute of Experimental Medicine, at ste 
Petersburg, held its seventh annual meeting on December 2% 
1897. The Institute, consists,of six scientific „sections and one °* 
practical section, and during the past year no less than 120 
person took part in its regular work, which is carried on in the 
departments of biological chemistry, physiology, bacteriology, 
pal hological ` anatomy, general pathology, and epirot 
diseases. Sixty-five papers—some of them of high scientific 
value—were published by the scientific staff of the Institute. 
In addition to this, no less than 25,000 bottles of diphtheria 
serum, 800 bottles of anti- -streptococcus serum, and 300 bottles 
of anti-staphylococcus serum were sent owt from the Institute 
during 1897—making a total of 138,000 bottles, of ‘anti- 
diphtheria serum, and 15,000 bottles: of malleine- and tuber- 
culine ‘that were distributed within the last three years. (Ff 
persons bitten by rabid animals, 277 were under treatment, the 
percentage of deaths -having been only 0'7. The serum treat- 
ment of the bubonic plague, the prophylactic "measures against 
it, and the preparation of anti-plague serum were the subject of 
special work during the year, and its results were summed up in 
a paper which was read at the annual meeting by .Prof. A. oA. 
Vladimiroff: , . 


THE following are the arrangements for lectures ' during 
January at the Imperial Institute. These lecturag will be open 
free to the public, without tickets, seats being reserved for Fellows, 
of the Imperial Institute and persons introduced by them. 
Monday, January 10, ‘‘ Western Australia: its growth and pos- 
sibilities;” by Mr. H. C. Richards, M.P. ; Monday, January 17, 
“South Africa, from the Cape to Ngamiland,” by Mr. H. A. 
Bryden ; Monday, January 24, ‘‘ New Brunswick—Past PA 
Present,” by Mr. C. A. Duff-Miller; Monday, January 31, 
‘*Through the Gold Fields of Alaska to Bering Straits,” ty 
Mr. Harry de Windt. 


AT the recent annual meetfng of the Paris Academy of 
Medicine (says the Zamcet) a report was presented upon 
the prizes awarded in 1897. The François Joseph Audiffred 
prize, which consists of 24,000 francs to be awarded to him who 
shall have, in the opinion of the Academy, discovered a really 
curative or preventive remedy against tuberculosise has not 
been awarded. . The offer holds good for twenty-five years, 
starting from April 2, 1896. Another prize not awarded was 
the Chevillon prize of 1500 francs offered to the writer of the 
best work upon cancerous affections—but a consolation prize of 
500 francs was given to Dr. Liyet for his work on the subject. 


Mr. JOHN W. BARBOUR, writing from Bangor, Co. Down,” t 
Ireland, informs us that an albino lark—believed to be a sky- 
lark—was shot in that district on December 27, 1897. 


Mr. B. WoopD-SmĒıTH calls our attention to the following 
paragraph, which appeared in the Whitby Gazette of December 
17 :—“ A splendid meteoric display was witnessed in the eastern. 
heavens on Sunday night [December 12], shortly before ‘eight 
clock. The meteors, which appeared of various colours, were 
of great brilliance, and illumined the sky with an effulge ce 
greatly surpassing that of fhe’clear and almost-full moon shining 
at the time. About the time of the display, a sound like that of. 
thunder washeard”’ Further information with reference to these ` 
observations would be of interest. R 


Dr. R. F. SCHARFF records, in- the Jish Naturalist, the 
discovery of some remains of the wild horse (Zgzus-cabaNus) * 
inglreland. The remains consist of the occipital part of a skull 
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** and the posterior part of another.” Both of Rese were forwarded 
- © to Dr, Scharff, who decided that they evidently belonged to 
horses, but to specimens of very small dimensions—certainly 
not. larger than an ass. The skulls were discovered,. when 

e making a drain in Major Moore’s property near Naas (Co. 
Kildare), resting on the gravel beneath the- hog. The remains 

è “therefore probably belong to wild horses, which are-known to 
have inhabited Ireland as contemporaries of the Irish Elk. 
Dr. Scharff points out that all the remains of the gvild horse 
hitherto discovered in Ireland, viz. in Shandon Cave ahd many 
asm J" cistocene deposits, point to the fact that it was of small 


stature. ` 


AN interesting glimpse of Hluxley’s home-life is given in the 
Century Magazine, by his son Mr. Leonard Huxley, and it 
reveals another aspect of his gentle and loving character. After 
his getirement in 1885, the extra leisure permitted his affection for 
children to have full play. Of one of his grandsons, Julian, he 
was very “fond, and the following incident shows how he would 

e give rein to his humour and wisdom to please a child. Julian 
had been reading the ‘* Water Babies,” wherein fun is poked at 
his grandfather’s name among the authorities upon water babies 
and water beasts of every description. The book is illustrated 
by a picture showing Huxley and Owen examining a bottled 
water baby under big magnifying glasses, so Julian thought he 
would consult his grandfather upon the matter. He therefore 
Syrote : “Dear Grandpatér— Have you seen a water baby? Did 
you put it in a bottle? Did it wonder if it could get out? Can 
I see it sonié day?” Julian’s interrogations- are worthy of a 
Huxley; aad this is the reply they received : ‘‘ My dear Julian, 

e I never could make sure about that water baby. . I have seen 
babies in water and babies in bottles ; but the baby in the water 
was not in a bottle, and the baby in the bottle was not in 
water.” - Other stories are told to illustrate Huxley’s sympathies 
with, and tenderness to, the little ones. “As is well known, cats 
were great favourites with him. Like Mahommed who, rather 
than disturb his cat, cut off the sleeve of his robe on which it 
had gone to sleep, Huxley would not turn a cat out of his study 
chair, but would himself sit in a less comfortable seat and leave 
the cat in peace. At Easthourne he gave, most of his time to 
gardening, and all through the last years of his life the garden 
and the flowers were his greatest source of pleasure. 


We learn from the Annual- Report of-the Director of -the 
Royal Alfred Observatory at Mauritius, for the year 1896, that 
a neW series of publications has been commenced ; a separate 
volume, entitled ‘* Mauritius Magnetical and Meteorological 
Observations,” will contain the daily, monthly and annual values 
of the principal elements, and will be substituted for the -various 
_ tables which have hitherto appeared in the Mauritius Blue Book. 
The rainfall was 18'58 inches above the average for the last 
=æ — twenty-two years. After heavy floods in February (25 ‘94 inches 
in four days), followed by excessive rain during a severe thunder- 
storm on May 7, severe droughts were experienced between 
September and December. An examination of ‘the diurnal 
variation of rainfall for 1888-96 shows a double oscillation, the 
maxima occurring at 4h. a.m. and 3h. p.m., and the minim® at 
toh. a.m. and 8h. p.m., these hours torresponding nearly to the 
‘epochs of minimum and maximum barometric pressure. The 
mean temperature was nearly normal, being only 0°°3 belo the 
average. As usual the logs of ships arriving at the island were 
cépied, so far as the observations related to the Indian Ocean. 
Photographs of the sun were also taken daily, when the weather 
permitted, ang thèse have been forwarded to the Solar Physics 

e * Committee. We 
A USEFUL series of records of the Hereford earthquake of 
* «+ December 17, 1896, as.it affected the county-of Hertferd, is 
contained.in a paper by Mr. H..G. Fordham ( (Hertfordshire 
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Nat. “Hist. Soc. Trans @vol. ix., 1897, ‘pp. 183408). In his ° 
summary of the observations, Mr. Fordham® notes ‘hat the 
earthquake was felt more or less distinctly over ethe .whole 
county, though it was naturally more marked on-the West. side, 
than on the east. There is rio clear difgrence: in ifs recorded 
effects at placés: situated at different altitudes -and on different 
rock-formations. While there is a general agreement“as .to, the 
swaying or rolling character of the movement, there is a conflict 
of evidence as to accompanying sound. In a large nymber of 
cases, a runfblinf sound is recorded ; but,’ on the other hand, 
some very competent observefs speak posttively as to: the 
absence of noise. There is the usual diversity in thegpersonal 
impressions with regard to the direction of the movement, with 
a balance of numbers, however, in favour of aemovement 
along a west and east line. 


- THE lately issued sixteenth volume of the Bulletin of the 
United States Fish Commission contains an excellent report 
on the Russian Fur Seal Islands, prepared by Mr. Leonhard 
Stejneger, of the U.S. Natiorial Museum, which should be 


Studied by every one interested in the question. Mr. Stejneger, 


who has visited the Commander Islands twice—firstin 1882-83 
in the palmy days of the fur seal industry, and again in 1895 
during its decline and fall, and who is a well-known expert on 
the subject, comes to the conclusion that the- only measures 
likely to stop the ultimate destruction of the fur seals of these 
islands is*the ‘total and absolute prohibition” of pelagic 
sealing in the North Pacific for at least six years, and, after that, 
period, the total prohibition, of pelagic sealing within a zone of. 
150 miles from the islands. These measures would, no doubt, 
be effectual if they could be carried out, and would be much for 
the benefit of the Russian Seal-skin Company, which holds 
the lease of the islands; but Mr. Stejneger does not explain 
how it is ptoposed to stop seal-catching in the ‘free and open 
ocean, nor whether the Russian Company, to which the benefit 
would accrue, is prepared to pay for it. 


Mr. J. Cosmo MELVILL has reprinted from the Journal of 
Conchology his presidential address upon the principles of 
nomenclature and their application to the genera of recent 
Mollusca. It contains an. historical sketch of the subject as 
regards pre-Linnzan authors which will be useful, if, as we 
understand, nomenclature is to be one of the subjects for 
discussion at the meeting of the International Zoological 
Congress at Cambridge in August next. Mr. Mglvill gives 
also a useful list of genera of marine Gastropods about the 
names of which some differences of* opinion have existefl, and 
indicates those which he thinks ought to Be adopted. 


Ir is well known to psychologists that some persons experience 
a sensation of colour’ in association with Certain sounds, the 
colour seen being definite and invariable for the same sound. 
Dr. W. S. Colman describes a number of these cases of colour- 
hearing in the Lancet (January 1), Cases of this kind usually 
fall into two groups. In the first there is a crude colour sensa- 
tion, often very beautiful, associated with certain sourgis such 
as’each of the vowel sounds, musical notes, or particular musical @ 
instruments, The appearance is usually ‘that of a transparent | 
colofred film simifar to a rainbow in front of the observer, but? 
not’ obscuring objects. In the second group’ there are colour » 
sehsations whenever letters or written words (symbols of sound) 
were spoken or thought of, so that when a word is uttered the 
subject vistalises the letters, each, having a distinctive tint. A 
study of the subject leads Dr. Colman to regard the phenomena 
as ‘ associated sensations ” analogous to tht cutaneous sensation 
of shivering in certain parts of the bady, varying in different, 
individuals, which is exp@rienced at the sight or thought of an 
accident, or at the sound of the squeak of a slate-pencil® The 
tints exited are very definite and characteristic, each for its own ` 
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sound, They do not varyas time goc® on. “ Thë' coloufs are’ that’ obtained befofe. This, M. Janssen thinks, will be still 
_scarcely &ver the” same in two individuals. This is very clearly | further increased, for the moge deeply the* question is studied © 
» ‘shows in two coloured diagrams gvhich ‘accompany Dr. Colman’s the more one ascertains the complexity of the elements which 


_ The first di : : enter into it., For instance, of the radiations whjch strike the 
. paper. e first diagram shows the tint excited by the spoken earth, it is those having wave:lengths of large an d smali periðds, 


. vowel sounds in twentone individuals, while the second shews | that undergo the greatest absorption in the atmosphere; thoses @ 
the tints of the colour sensAtions excited by the letters of the | witha mean wave-length corresponding to the most luminous 
alphabet in seven individuals. Dr. Colman does not, however, | part of the spectrum are propagated with the least relative loss. *. - 
give.the colour sensations excited by numbers. The writer has | AS 2 result of this, if the transmission of heat in a zehithal 
tested a Qoy at intervals within the past four years, and has found direction be deduced from observations made through a great 

. ateach- nümetàl-i ited with lour %s {811 2 | thicknesg Æ the atmosphere, it will give a value much too high, 

‘ mera! 1s associated with a colour OWS :—1, | and hence one much too small for the solar radiatians outside 
black; 2, white 7%, yellow; 2, red; 5, green; i6, grey; 7, | the dimits of our atmosphere, Which value is thee solar-constan 
mauve ; 8, light grey ; 9, brown ; ‘a, black. These associated | Again, the presence of' water vapour and dust particles, whether 
colours have remained the same throughout the period. of snow or other matter, all give rise to disturbing effects 

; w , , i” which influence the’ results. To obtain precise indications of 

A NeEWetlfnthly journal of mechanics and electricity for- | water vapour the spectroscope has been used, and for the dust 

* amateurs and students has just made its appearance under the | particles and snow clouds M. Cornu’s form of polariscope has 
title of The Model Engineer. The -periotlical is intended par- | been employed with success, =. 


ticularly for amateurs who take up mechanical or electrical work From these results it can be seen that dt is desirable ‘the 
observations should be made with as'littfe atrhospheye inter- 


„asa hobby, at ; vening as possible ; that is, at high altitudes—in balloons even, 
THE addition§ to the Zoological Society’s Gardens during the if sufficiently precise instruments @ould be used in these regions ® 


past week include a Sooty Mangabey (Cercocebus fuliginosus) | Of the atmosphere. Phan a ee 


7 f : À : : 
from West Africa, presented by Mrs. R. H, Padbury ; a Suri- | balloons can reach, in return they permit`the use of instruments 
cate (Suricata tetradactyla) from South Africa, presented by | more delicate and precise, giving trustworthy restlts. 


Mrs: Sones a Spectacled Bear (Ursus ornatus, d) from | PHOTOGRAPHY OF UNSEEN MOVING CELESTIAL BODIES. — 
Colombia, a Spotted Cavy (Celogenys paca) from South | Quite ‘recently Prof. Barnard showed in Asir, Nach., 3453, how 
America, presented by Mr. William Crosley; three Brown | it might be possible to photograph gn “unseen moving bu 
Capuchins (Cebus fatwellus), a Blue and Yellow Macaw (Ava | known celestial body,” as, for example, unseen comets, or the 
ararauna), a Red and Yellow Macaw (4ra chloroptera) from pik ee Ea A to the Noy ee ocak ne ' 
. . A x s ? 7 f 
South America, deposited ; a Naked-throated Bell-Bird (Chas- scope and keep an adjacent star on cross wires movjng A the 
morhynchus nudicollis) from Brazil, two Noisy Pittas (Pitta correct position angle atthe proper rate, the movement to be 
strepitans) from Australia, purchased, . produced by 4n arrangément of watch-work. In Astr. Nach, % 
: i 3467, Herr Josef Jan Fric, of Prague, gives an account of a, 
a ee ee somewhat similar method in which the photographic plate or. 
object glass is moved in the requisite direction. The holder is - 
OUR ASTRONOMICAL COLUMN. `| driven bya fine screw, which derives its motion from the inter- ` 
WINNECKE’S CoMET.—As announced in this column a fort- | mittent action of a ratchet wheel moved by a “ powel,” which 
night ago, Winnecke’s periodic comet is shortly due at peri- | in turn is actuated at will by an electro-magnet. The length of ' 
helion, and therefore might be expected to be picked up at any | stroke can easily be altered so as to give any varying motion 
time. Such has been the case, for Prof. Perrine telegraphs | which may be«necessary, but of course, in consequence of the, 
from the Lick Observatory that it was found on January 1, | discontinuity of the movement produced in this way, the change 
being only feebly visible. Its position then was R.A. | in the position of the plate must be so small as not to interfere 
15h. 19m. 42'558., Decl. ~3° 58’ 34” S. à with the perfectness of the image photographed. 


ARRIVAL OF ECLIPSE PARTIES AT BOMBAY.—Reuter’s ASTRONOMICAL ANNUALS.— Perhaps the most useful annuals 
correspondent at Bombay states that Mr. E. W. Maunder, Mr. | for use, either in a'well-establishéd observatory or by amateurs, 
C. Thwaites, and the Rev. J. M. Bacon, with the parties under | are: the Companion to the Observatory and the Annuaire Astro- 
their directjon sent by the British Astronomical Association for | zomigue et Meteorologique,; and if these two could be compounded 
tht observation of the total solar eclipse on the 22nd inst., have | together, they would form a most desirable and ‘completecom- 
arrived there. The diffeyent observing stations will be as fol: | pendium of astronomical data. The former confines itself chiefly 
lows :—Mr. Maunder and Mr. Thwaites will be stationed at | to tabular matter giving data for finding the planets and their 
Talni, on the Great Indian Peninsula Railway, between | satellites with thejr respective phenomena, occultations, and 
Amraoti and Nagpur§ the Rev. J. M. Bacon at Baxar. The | eclipses. In addition to these, and perhaps the most important | 
Assronomer Royal gnd Prof. H. H. Turner, forming one of the | section, as it is not readily found elsewhere, i$ the ephemeris for ` 
official parties sent out by the joint committee of the Royal | physical observations of the sun, mean places, and maxima and 
Society and the Royal Astronomical Society, will be stationed | miniina of variable stars of all periods, and also the radiant ° 
at Sahdol, between Katni and Bilaspur. The observing party |’ points of the principal meteor showers of the year. 
from the Government Observatory at Madras, under th€ direc- The latter publication, by M. Camille Flammarion, is in its 
tidn of Prof. Michie Smith, will be at Indapur. | thirty-fourth year, and while treating of astronomical events in a 

Mont BLANC OBSERVATORY. —The closing of the year brings | P opular way, it gives numerous diagrams, and has many inter- 
to hand*the reports from many observatories, and not the least esting features. The calendar, detailing observations to be made 

e © interesting is that by, M. J. Janssen, in Comptes rendus No. 24, or gach day, has, proved itself most useful, as also have the 
e“ On the work done in 1897 at the Mont Blanc opservata charts of the positions of te planets. 








During 1897 the. principal work has been the determination | - Š x - z 
of the quantity of heat received by the earth from the sun; or ; 
* the solar-coustant, as it is called. * e PHOTOGRAPHIC MEASUREMENT OF, 
The meteorological conditions have not been very favour- ° HORSES AND OTHER ANIMALS. 


able, and M. Jansseh was compelled to direct observations and } VALUABLE horses are habigually photographed by profes- NL. 
expeditions from Chamonix, owly reaching there witl? difficulty, sionals and amateurs, -and beautiful portraits of them 

having seriously injured his left leg, which made an ascent of appear in newspapers; notably in Racing, gn the Horseman 

Mont Blanc quite impossible forhim. The observations were, |, of the U.S.A., in Zə Sport Illustré, and in ether similar 

z „therefore, made by M. Hansky—first at Brévent, again at.the | periodicals. I am informed that in shows of pedigree stock 

Grands Mulets, and finally at the summit of Mont Blanc, at | it is frequently required that the prize-winners should be photo- 

the observatory, . $ e graphed, it being of obvious importance that the appearance 

From these observations a solar-constant of nearly 3'4 calories | of the® progenitors @f animals should be ‘known before selec- 

* has been deduced ; that is to say, a value notably higferthan | tions areemade for pairing. It seems, then, that if photo- 
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*: graphs of horses and other pedigree stoc® could be rendered 
. « available for strict* scientific studies in heredity, the material 

is copious, and as, it would ?n time extend through many 
generations, should far exceed in value anything-that is 

_ adéw procurfble for those‘ purposes, But -all depends on 
ee that if” The basis of scienge is exact measurement, for 
which the existing photographs are unsuifable. My present 

© object is to show that by paying strict regard to conditions of 

* a-simple kind, an ordinary photograph will be transformed 
from a mere picture into a record of real scientific value ; so 
that if photographs should hereafter be habitualèy made of 
pedigree stock (not only of horses) under those conditions, and 

* amy afterwards published, a mase of material would quickly ac- 
cumulate, sufficient to advance the science of breeding fa? be- 
"yond the point at which it now stands. Artistic photographs 
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earenot to be discourage. Their object is to exhibit animals 
an their more attractive positions, as by inclining the fore part 
-of their bodies, to the camera when it is desired to make the 
shoulders look larger than they ate. 
other andginexpensive photographs should be procurable, which 
shall be suitable for exact measurement. 

* + All that is asked for is a strip of hard level ground, on which 
a rectangle is laid out of some 8 or 9 feet (say 100 inches) long 
and 20 inches wide, and otherwise marked, and’ that the 

se camera shall be directed squarely towards a certain point in it, 
as shown by the diagram (Fig. 1). The horse is to be led to the 
rectangle, and kept in it, taking care that all his feet stand within 
its margins, that the cross-line at c lies clear of his front and 


Fic. 2. 


hind legs, and that the tip of evary hoof and each corner of 
e the rectangle is visible from the camera. The appearance of 
the horse standing upon the rectangle, as seen in the photo- 


graph, would be this (Fig. 2),- but -the lines should ba much | 


«a more delicate. The camera should be placed ona line strictly at 
-@  right'angles to the side A E of the rectangle. e When the horse’s 
head, as in Fig. 2, is on the side of a, the perpendicular in ques- 

tion should be dsawn from B,.a point about a foot distant from 
t; « ©, and on thë same side as A. Then tht image of the horse fits, 
laterally, well into the field of the camera. When the horse’s 
head is intended to be on the side of 8, a symmetrically situated 
point D must be selected for the foot of the perpendicular on 
which the camera is to stand. The distafice of the lattr from 
the rectangle should be fully 20 feet. s 
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The camera having an adjustable back, mugt be slightly 
tilted downwards inorder to get a%good view of the féet, but * 
its back must be kept séréctly vertical. It would ea decided: » 
gain if the Installation were $ arranged, that the photOgraph - 
should contain @means of judging whether the plate in the . 
camera had really been adjusted arightg-that is, parallel tothe . 
vertical planes passing through the long sides of the rectangle. 
This can be accomplished by laying out the rectan@le near the 
base of a wall, with its long sides parallel to it; then, driving 
two nails into the wall in the same horizontal line, hang a long 
string with weighted ends over them, the ends nearly touching . 
the grourfd. SIf the two nails are well placed, the line will 
appear if the photograph, as funning along“the top and down 
the two sides of it, close to the margin. Then, if the plate has 
been rightly adjusted, the upper line in the picture @ill remain 
parallel to the long sides of the rectangle, and the two weighted 
‘ends will remain parallel to one another. Othensfffe there will 
be convergence in one or both respects. The camera must be, 
high, in order to show well the position of the horse’s feet; 5 
feet is perhaps the best height for it at a distance of 20 feet, then 
the perspective foreshortening of the width of the rectangle is 
such that its scale is one-quarter of that of its length. 

Relative measurements can be made with accuracy on photo- 
graphs taken under these conditions, between any visible points 
that are situated on the median plane, such as between the 
withers and the lower part of the chest below them, between 
the front and the back of the prōfile, and so on, but absolute 
measurements cannot be made because the distance between 
the camera and the median plane is not yet accurately deter- 
mined. Much less can heights above the ground be measured, 
for in oyder to do so it is necessary first to determine: the 
line at which the median plane of the horse intersects 
the ground, because it is to this line that the vertical 
measurements must be made. What is meant by ‘‘ median 
plane,” is the imaginary plane which passes lengthways 
and vertically through the spine of the animal,’ and which 
serves generally as a plane of reference. It cuts the ground 
half-way between the two pairs of hoofs, so that if the half-way 
position between the tips of the fore hoofs be called s, and 
that between those of the hind hoofs be T, then the intersection 
of the median plane with the ground lies along the line s T, 
For its accurate determination the animal should stand on hard , 
ground, and the hoofs be so disposed that at least the tips of 
all four shall be visible from the camera, which must be well 
elevated so as to look down on them, as already described. 

Beginning with the simplest case, namely that in which the 





| median plane of the horse is parallel to the long sides of the 


rectangle, and also „parallel to the plate in'the camera, we 
are at once in a position to measure theʻheight'of the horsè, its- 
depth of body wherever desired, and its length. For by pro- 
longing s T in the photograph until it cuts. the ends of the rect- 
angle in s’ and 1’, a length equal to that of the line s’T’ drawn 
on the median plane in any direction will correspond toethe 
leggth of 100 inches objectively. Ye begin by measuring the 
lengths of $’ T’, and those of any other, say two, dimensions on 
the photograph. Call their several measurements s’, a, and 4, 
reckoning them according to the scale esed throughout for that 
purpose, whatever the value of the units of that scale may be. 
Let x and y be the objective values of @ and 4, which have to 
be found ; i 

then s’: 100 :: a:wand :: biy 


8 100 _ 100 : 
X aor’ l yo me Rig 


so the coefficient = being determined, serves to conyert these 
. Ss 


and all other measurements in this same median plane into® e 
their objective yalues. : Those persons who possess Crelle’g 
Mibtiptication Tables, can perform these little sums without . 
effort and with great rapidity. In Fig. 2 tlfe real length of the , . 
ëcctangle there repr&ented happens to be only 80 inches. The 
measurements on the diagram are as follow :—{I),$’ = 216. 
mm. ; (2) height of withers, 15°7; (3) héight of lower side of 
chest, vertically below, 8°9; (4) height of rump, 16°2 ; (5) ex- 


treme Iéngth of kody, 15°5. Whence the coefficient = = =3°7, 
and the objective values are (2), 58'3 inch, (2-3) 25°13 (4), 4 


Before considering the®effect of obliquity the following object 
tion myst be disposed 8f It may be said that the protuberan- 
sides of the animal will prevent its true outline being ‘visible 


. 


. 
. X . 
. . e t 


232 » . NATURE | j [JANUARY 6, 1898 





$$$ 8? rr Cl  -..— 00 0 ee 


e ° ee y 
from the cantra, for the rgasons indic@ed by Fig. 3, wifich is | minuteness, as ue determining the vanishing point (the 
* an extrerfe case In which the camera, or eye, R is supposed’to | position of which is given by, prolonging two or more of the * - 

be vegy near to the side of an animal, so fat that his cross | cross-lines upon the ground to their points of common inter- 

section has to be represented. by a circle. section In the photograph), and ‘then employing the further 
¢ The summit of the outline as seen from # is H, giving the | methods known to draughtsmen in perspective. Much could. 

* idea that the spine of the animal is as high as L, whereas it is | be written of which it is unnecessary to speak here, because it * ® 
really at K, The ratio of L8 to Ko is of course the same as that | is a condition that ¿be obliquity shall never be great. A strict ` 
of Lo/or fo Ko/or, that is to HO/OR; in other words as the | attention to the elementary requirements laid down above, 
tangent of LR O to the sine of the same,angle. The values to | makes the problem of measurement extremely simple ; othetwise 
be dealt with in reality, are very different from those in the | it becomes complex and troublesome, ; 
diagram.® OR is 240 inches and KO may be takgn ag 15 inches. The next®point to be considered is the method of measuring 
It results that L Ro is only 3° 3%. Now the tangent and sine of | between points situated on the side of the horse, such as from . 
such a small angle fre so nearly alike that Lo : KO :: 10000: 99°85, | the paunch bone to the shogl@er. I shall speak of these ingem. 
which corresponds to a difference of less than 1/8th inch in ag) general terms only, because the,most suitable points for measure- 
horse of 15 hands high, and is quite negligeable. ment have yet to be determined. Whatever they be, it is a 

In some,fat stock, however, the backs are flat like tables. | great assistance, before photographing the horse, to mark the 
Here some artifice would be necessary to obtain the true height, | points to be measured either by chalk, or more neatly by a disc 
* such as by fixing a stud of say 2 inches in height to a surcingle. | of gummed paper, the size of a shilling, wetted and stuck on. 
The top of the stud would then be the point of measurement, | Veterinary;Captain F. Smith has used gboth these plans. - It is 
and 2 inches would be subtracted from the result. also an excellent plan to prick through these points in the 
. We now come to the effect of obliquity of the median plane | photograph, and through a piece of papet laid below,.and to 
of the horse to the long sides of the rectangle. The | measure between the prick holes. The general principle of 
hoofs of a thoroughbred horse are some 4 inches wide, ; dealing with these measurementssis to find a mean correc- * 
and 4 inches apart, so that the closest distance between | tion suitable to each distance, when those distances have 
either $- or. T, and the nearest side of the rectangle, is | been calculated as if they were situated on the median 
6 inches; therefore the utmost cross distance between s | plane. The lateral deviation from that plane, of each one 
and T is (20—12) or 8 inches, and the length of sT in a | of these points, ranges within narrow limits, when the height 
horse of 15 hands in height may be taken as 60 inches. There- | of the horse is taken as unity. The mean deviation even 
fore the maximum obliquity within the strip is as 8 to 60, or | of’ either protuberant haunch bone from the median plane 
0°1333, which corresponds to an angle of 7° 39’. between them, is much under 20 jnches in a horse of 60 
The foreshortening of the length s T (= 60 inches) ig such that | inches (15 hands in height). The meéah range of this deviation® 
its foreshortened value must be multiplied by the secant of 7° 39’ | in different horses of that height, judging from what occurs * 
i ' ; in anthropometric measurements, is probably very much 
L under an inch, and its extreme range in ordinary cases would 
be under 2 inches. Extraordinary cases of massive %r slender 
: build would be betrayed by the photograph itself, and could be e 
H allowed for. It seems, then, that after the desirable points had 
k been determined, between which measurements might be . 
wanted, it would be a straightforward piece of work to make » 
numerous measurements between them in different horses, and 
to draw up the suggested table of corrections for 2 or 3 different 
positions in the rectangle. 
The head and neck can hardly be measured on the above 
O R principles, as it is very difficult to ensure that their median plane 
Fic. 3. , should be the same as that of the body. A strip of card chequered 
i with inches, alternately white and black, and fastened to the 
' head stall, affords a serviceable scale, and is by no means un- 
sightly. 

From measurements obligingly procured for me by Dr. 
MacFadyean, the Principal of the Royal Veterinary College at 
Holloway, the measurements being repeatedly made of the same 
horses by different pupils, I learnt two things, One was that 
horses of the same class vary among themselves as much amen. 

In short, they could be identified by a Bertillon method. The 

other was that the fallibility of a measurer was considerable. 

I think that measurements made on a half-plate photograph, 

under the conditions I have described, would on the whole 

be more trustworthy than direct measurements made with a 

tape or callipers; especially on fidgety horses. 

s FRANCIS GALTON. 


. 
. 


to obtain the unforeshortened value, that is by 1°009, which 
makes it nearly 1 per cent. longer. This is the greatest error to 
be feared under the conditions, and it is further much diminished 
by determining the actual obliquity. We can do this easily by 
measuring the distance lengthways between the points where sT 
pwoduéed Cuts the opposite sides (not ends) of the rectangle. 
The fyrther side of the regtangle affords the scale for reckoning 
distances from c along that line when produced ; similarly the 
nearer side affords the scale for distances from c measured along 
and beyond itself. ‘the cross distance between those points is 
known to be 20 inches, so the obliquity is easily found. The 
accompanying table may be found convenient. It applies with 
strictness only to objects viewed “from a great distance, but is | 























practically correct for much smaller ones. ; E 
. Peas Figen er PROPERTIES AND ELEC- 
ultiplier ; TRICAL RESISTANCE OF IRON AT HIGH 
vert CtIONS t e A 5 
OWliquity. © fore 3 a o A TEMPERATURES., 
e shortene : sae EE P HE magnetic properties of iron and, to a lesser extent, of 
Å a aoe hae an SPOT pe T the associated meals, nickel and cobalt, have always been 
; A in. in. in. mn. a fascinating subject of study. Possessed by these three metals K 
k Iin 7 | 8 12% I1'o103 | O'100] 020 | oso 070 alone, these properties, so peculiar and so different from any of 
» TO | 543! Iī'o050 ‘o50 | P15 "25 ‘36 the other known properties of matter, have imparted to the 
» 15 | 3.49 T ‘0022 022 ‘07 ‘Ir "15 study of these so-called magnetic metals a special charm and in- | 
1, 20 | 2 52 |° 1'012 O12 "04 06 | - 09 terest, apart from that excited by the vast industrial importante ~~ -- 
» 25 | 2 I8 | 41'0008 |e “008 "02 04 ‘06 | of at least one of them. . 
š » 30] 1 55 10006 006 02 03,|- “04 Among the very early inquiries into the naure of magnetism . 
K . , there were not neglected experiments on the effece produced by, >> 
f i 7 : j change of temperature, Three centuries ago, Gilbert recorded °* 
° The mean scale for the slightly oblique median plane is the | the observation that a piece of iron or steel, if heated more = 


perspective length of the rectang® at the point where” a | strongly than up to a full red heat, ceased to be attracted by a 
line arawn through the middie of ser cuts the perspectively | magnet, though it @egained its previous magnetic qualitieson* >? 
* viewed ends of the strip. It is unnecessary to attem@t greater | cooling below that temperature. : 
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„e Until comparatively recently, however, accurate magnetic 


. Measurements, even at ordinary *temperatures, could alone be 
made on permanent magnets and the forces acting on their poles. 
The capability of acquiring ¢emforary or induced magnetism 


e when near a magnet, which is the characteristic property of soft 


iron, could not be subject, to. strict measurement until it was 
«shown, firstly, how a given specimen of iron €ould: be uniformly 
. magnetised ima uniform magnetic field; and secondly, how both 
the magnetising force of that field, and the consequent magneti- 
sation of the iron could be measured. We know ef only one 
way of completely satisfying ‘the first condition: nawhely, by 


ma grvering a ring-formed specimen (whose outer diameter but 


ightly exceeds the inner) with a whiform layer of insulated wire 
carrying an electric current, thus forming a ring-magnet with no 
disturbing poles. And Faraday’s researches on electro-mag- 
netic induction have furnished us with a method, at once 
accurate and convenient, of determining the magnetisation of 
the apparently unmagnetised ring-magnet, że. by the use of a 
‘secondary winding” or*outer layer of insulated wire, connected 
with a ‘‘ ballistic”? galvanometer. Knowing then the intensity 


of magnétisation called up by a given magnetising.force, we can, ' 


efrom their ratio, express the facility with which the iron takes 
up magnetic induction, or, in other words, its magnetic perme- 
ability. . 

To apply this method to the measurement of permeability at 
high temperattres, both the magnetising and the secondary 
winding must be so insulated as to be uninjured by the heating ; 
and further, the thermometer or pyrometer, which measures 
the temperature, must be placed inside the ring, so as to 
«measure the actual tempesature of the iron. 


- e Among the earlier important researches on magnetic properties 


at high temperatures, that of Baur of Ziirich, in 1879, should be 
mentioned, He experimented simply on an irbn bar heated in 
a furnace,eand thence rapidly transferred to the interior of a 
straight magnetising coil. Not, however, till 1889 was it 
shown by Dr. Hopkinson, in his classical researches, that the 
ring-magnet method could be successfully applied to the 
measurement of permeability at high temperatures. The 
windings of the ring-magnets were in this case of copper wire 
insulated with asbestos ; the heating was carried out in a gas 
furnace; and the rise of temperature of the iron core was de- 
duced from the increase of the electrical resistance of the 
secandary winding. n 

OF the more recent researches, the most remarkable is that of 
M. Curie, published in 1895, describing experiments on the 
magnetic behaviour of a, great variety of substances, at 
temperatures ranging up to a white heat. , The method he 


adopted—that of finding how strongly the specimens were at-' 


tracted, when placed near a powerful magnet, was well adapted 
to determine permeability in intense magnetic fields, but it is 
much inferior to the ring-magnet method, where the per- 
meabjlity varies much with the magnetising force, as is the case 
whenever the magnetic field is not intense. 

In the course of some experiments on the subject of this 
‘article, the results of which have been recently published, I ‘have 
endeavoured to approximate, where possible, more closely than 
previous experimenters to the ideal method which would be the 
outcome of the principles laid down above. The ring-magnet, 
whose core was the iron specimen to be tested at high tem- 
peratures, was made very small, measuring about one inch 
across. The temperature of this core was determined by means 
of an electrical thermometer embedded in it, consisting of a 
wire of pure platinum whose electrical resistance at any tem- 
perature had been previously determined, and whose resistance, 
therefore, if subsequently measured, gave its temperature, and 
hence also that of the iron core in which it was laid. Asbestos 
paper insulation, as had been usedeby former experimenters, 
‘vas found to be very imperfect at high temperatures, owing 
largely to carbon deposited from the materials used in its 
manufacture. This difficulty was, after some trouble, overeome ; 


_ « but wherever a high degree of insulation was wanted, as in the 


cdse of the thermometer wire end secondary’ winding, it was 
found necessary to employ mca, though, as may well be 
imagined, the use of such an untractable material for sucha 


wns “2 purpose is bes®t with considerable mechanical difficulties, 


>. 


Now; to find the magnetic condition of a sample of iron at a 
given temperature with any completeness, it is not sufficient 
, merely to measure its permeability in various magnetic fields ; 
the behaviour of the iron when subjected%o what is cafled a 
“cyclic” process of magnetisation must be stuflied—the 
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. d } $ ; 
“ hysteresis,” or energy, absorbed in @ne double reversal df the * 


magnetisation of each cubic centimetre of the iron, must be 
measured. ° ° Ca 
But the taking af so many observations requires time ; and if, » 
during this time, the temperature of the iron be not perfectly 
constant, all efforts at refinement in éhe magnetic measurements 
are thrown away. The heating of the ring must,ethen, be 
thoroughly under control. The method I adopted was an 
electrical one. The ring-magnet was furnished with an extra 
winding of asbestos-insulated platinum wire, so wound as to 
have no m@gne@sing influence; and by passing through this 


wire a suitable electric current, #eat could bezenerated in the - 


ring at any desired rate. This method, however (the principle 
8f which was adopted as long ago as 1888 by M. Ledeboer) is 
not used to full advantage unless combined with an .effort to 
thermally isolate the body to be heated. Each rings@agnet was 
therefore thickly wrapped with asbestos, and supported in the 
centre of a closed and partially exhausted glass vessel (oxidation 
of the iron core was also in this way avoided). ` > 

This method of heating proved most satisfactory. The’loss 
of heat by radiation and conduction being slight, the ring-magnet 


„could not rapidly alter its temperature ; and there is probably 


no way in which we can supply heat-energy to-a body, which 
can compete with the electrical resistance method, either as 
regards constancy or control. For obtaining temperatures up 
to 1300° or 1400° C.—a white heat—this method, combined as 
far as possible with “thermal isolation,” and an electrical 
method of measuring the temperature, should in the future 
prove of the greatest value in all cases where the physical 
properties of bodies at high temperatures require careful 
Investigation. 

The original intention of my experiments was to ascertain 
exactly in what way the specific electrical resistance of iron 
changes at and about the “critical temperature” at which the 
magnetic properties of iron so nearly disappear, so as to throw 
light if possible on the molecular state which we characterise by 
the term *‘ magnetic.” With this object the iron core of the 


. 


ring-magnet was formed òf a long insulated iron strip, among ' 


the turns of which the platinum thermometer wire was buried ; 
and with this piece of apparatus simultaneousemeasurements of 
the magnetic qualities and electrical resistance of a sample of 
iron could be made with accuracy alike at low and high 
temperatures. : 

Let us now consider the magnetic changes which occur in soft 
iron when heated. At ordinary temperatures iron shows a kind 
of unwillingness, so to speak, to become s/éghé/y magnetised— 
its permeability under small forcesis not great. Beyond a certain 
limit, however, it exhibits the greatest readiness to become 
further magnetised, and continues to have a high permeability 
until magnetised very strongly. But from this point it begins to 
show signs of magnetic’saturation, and ultimately refuses 
to be further magnetised without the application of®very great 
force. : i 
Now, as the temperature of the iron is gradually raised, it is 
found that practical magnetic saturation takes place sooner and 
sooner. Iron refuses to become so strongly magnetised at higher 
temperatures. Thus the permeability in strong magnetic fields 
falls off as the temperature rises—very slowly® at first, then more 
rapidly, till, near the ‘‘ critical temperature,” the permeability 
rapidly drops to quite a,low value. 

On ti€e other hand, in weak magnetic fields, the behaviour of 
iron up to within a few degrees of the ‘‘ critical temperature ’’eis 
precisely opposite. The permeability 7zses with the temperature 
—at first slowly, then above 500° C. with ever increasing rgpidity, 
until at last that lack of susceptibility to small forces disappears, 
and iron shows itself just as amenable to magnetic influence in 


smalp magnetic fields, as in the larger ones, where the maximum e 


permeability occurs. a 

At this temperaturęg—say 15° below the critical temperature 
{about 750° C.—a red heat), iron possesses all those qualities at 
once which are sought after by the transformey maker :~~Practical 
absence bogh of hysteresis and of eddy currents (the latter owing 
to the greatly increased electrical*esistance), and a permeability 
nearly fowr times gs great as that attainable in commercial trans- 
former iron. So magnetic, indeed, is the*iron, that even the 
earth’s magnetic field, in the direction of its greatest intensity, is 
enough to induce strong mggnetisation (B = 5000), in fact almost 


' saturate the iron (for which at this temper&ture a relatively low 


inductiog suffices). The behaviour of a compass needle near a 
slowly cooling ingot of cast steel, should be rather intereSting, 


+ 


1 
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for just below the critical temperatur® the vertical ingbt must 

behaveas a vefy powerful magnet indeed. yi 
Kor allethe lesser magnetic fields, there is a femperature of 

maximum permeability which*is nearer to the critical tem- 


+- kar r 


' perature the smaller the magnetic field. Htt a¢ that tempera- 


` yet it i$ still much more readily affected by a 


ture the magnetic qu@lities in almost all fields practically vanish. 
Hence, when the magnetfsing force is very small, the change 
from enSrmously magnetic to almost non-magnetic ‘takes place 
with extreme suddenness. . 
Above the critical temperature, iron is but feebly magnetic’; 
agnet than most 
other feebly mggnetic bodies. Not till a white heat is reached, 
do the magnetic*qualities of iron become imperceptible. : 
It is not easy in an article like the present to deal with the 


` changes which occur in the electrical resistance of iron, but the 


' Being expressed én numbers of 
' other, 


following remarks may be of interest :— 

The experiments of Dewar and Fleming have shown that at a 
temperature of — 200° C. the specific electrical resistance of iron 
is extremely low. Throughout the range of temperature included 
between that extreme of cold and the critical temperature, about 
+ 780° C., the resistance rises at a steadily increasing rate, so 
that at the latter temperature it is over 150 ¢évzes as great as at 
the former: far in excess of that of any known alloy at ordinary 
temperatures (crystalline metals and their alloys excepted), and 
about equalling liquid mercury for high specific resistance. On 
still further raising ‘the temperature of the iron, it ig found that 
the raze of rise of resistance, instead of further increasing, very 
rapidly falls off till, at 'a white heat, the resistance of iron 
increases only slowly with the temperature. 

It has long been known that this czcreasing rate of rise of 
resistance with temperature is a characteristic possessed by the 
magnetic metals alone. Here now we see that no sooner does 
the iron cease to be strongly magnetic than this quality dis- 
appears, and becomes exchanged for an opposite one, namely, 
a decreasing rate of rise of resistance with temperature. In some 
hitherto‘ unpublished experiments on Hadfield’s manganese 
steel G non-magnetic steel which can be rendered magnetic’ by 
annealing), I have observed a precisely similar change of the 
resistance-temperature function to take place during the anneal- 


ing of this steel, thus furnishing a second case of this obscure | 


resistance-chanfe accompanying the change from magnetic to 


- non-magnetic, in one and the same sample. 


The connection between magnetic and electrical properties is 
evidently not a very simple one, but in the face of these facts it 
is hard to deny that there is one; and it is only by trying to find 
out how the various physical properties depend upon magnetism 
that we may hope to arrive at a comprehensive explanation of 
that obscure but most interesting condition of matter. 

Davip K. Morris. 





. ° EARLY MAN IN SCOTLAND. 


NeScotland, as in other countries, man existed before the time 


of written history. The conditions under which his remains 
are found, and the works which he has left behind him, provide 
the data for determining their age, not absolutely or capable of 
years, but relatively to each 


Marked differences existed in the physical conditions of Scot- 
land, and indeed in the northern parts of England alsg, as com- 
pared with the southern districts of England and the adjoining 
parts of France and Belgium at the first appearance of primeval 
man in those countries. It is the “more necessary, therefore, 
that the conditions then prevailing in Scotland should nat be 
overlooked. : . 

No evidence sufficient to satisfy geologisfs has been adyanced 
to prove that man existed in Britain during the period®called 
Tertiary. So fai, indeed, as Scotland is concerned, even if it were 
admitted that in other parts of the glolf man had been ongthe 
earth during Tertiary times, there is little likelihood that his 
remains could hdve Ween preserved; for in that country the 
Tertiary is represented chiefly by volcanic ‘rocks? and a few 
patches of sand and gravel with rolled sea shells bglonging to 
the closing stages ef that period® ° f 

From the careful study which geologists have given to the 
surface of Scotland, if is evident that at the commencement of 
the period termed Quaternary or PReistocene, immediately suc- 


: . Ad >. ¥ 
Ta A discourse delivered at the Royal Institution, London, bygSir William 
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ceeding the Terry, the whole of the country was covered with * 
ice which formed a great sheet 3000 or 4000 feet thick in the , 
low grounds, of which the lbwer boulder clay, or Till, as it is 
termed, was the ground-moraine. 

As an upper boulder clay also occurs, which if often separated 
from the lower boulder clay by stratified deposits, some of whichs 
contained maring, and others fresh water and terrestrial organic 
remains, it is obvious that the Ice Age was not one uninte®- 
rupted period of continudus cold. The lower and upper tills 
are the ground-moraines of independent ice sheets, each indi- 
cating g @istinct epoch, separated by an interglacial period. The 
earlier epoch was that of maximum glaciation, and the ice sheet 
extended over the north and middle of England, as far souti® gs 
tif: Thames Valley and thé foot of the Cotswold Hills ; but the 
high moors in Derbyshire ånd Yorkshire and the tops of the 
highest mountains in Wales and Scotland rose above its surface. 
The great Mer de Glace stretched westward over Ireland into 
the Atlantic, whilst on the east it was continuous across the 
North Sea with a similar ice sheet which covered Scandinavia 
and the region of the Baltic, and extended south to the f6ot of 
the hills of central Europe, and overspread much of the great 
central plain. In the extreme south of England, therefore, the 
conditions differed from thosegthat obtained in the country 
further north. Although not actually covered with a sheet of 
ice, yet the more southern counties had been of necessity under 
the influence of cold, and must have been subjected to the effects 
produced by rain and snow, by freezing and thewing. 

During the succeeding interglacial epoch the climate eventually 
became temperate and genial, and vegetable and animal life 
abounded. It is to this stage-that most of the Pleistocene river 
alluvia and cave deposits of Englan@ and the adjacent parts of 
the continent are assigned. The British Islands appear at that~ 
time to have been joined to the continent, and the same mam- 
malian fauna then occupied Britain, France and Belgium, which . 
implied similar climatic conditions. As example of these, it 
may be suffjcient to name the larger mammals, as the cave and , 
grizzly bear, the hyzena, lion, Irish deer, reindeer, hippopotamus, 
woolly rhinoceros, straight-tusked elephant and mainmoth, all 
of which are now either locally or wholly extinct. i 

” Abundant evidence exists that man.was contemporaneous with 
these mammals. in western Europe, as is shown by the presence 


‘of his bones alongside of theirs, and of numerous works of his 


hands, more especially the implements and tools which he had 
manufactured and employed. To a large extent these consisted 
of flint, rudely chipped and fashioned. To these implements, 
and to the men who made them, the well-known term ‘‘ Paleo- 
lithic” is applied. But along with these, other implements 
have been discovered, made from the bones, horns and teeth of 


-the larger mammals, on some of which animal forms and inci- 


dents of the chase have been sculptured both with taste and 
skill. Up to now, however, no trace of pottery which can 
without question be referred to Paleolithic men has been found, _ 
and no habitations, except the caves and rock shelters which, 
nature provided for them. 

One may now consider how far northwards in Britain Paleo- 
lithic man and the large mammals, with which he was contem- 
poraneous, have been traced. ‘The exploration of caverns, made 
by Prof. Boyd Dawking and other geologists associated with 
him, has proved that bones of certain of the mammals of this 
epoch were present in caves in Dérbyshire, Yorkshire and North 
Wales, and that human remains and implements of Paleolithic 
type have been found along with them in the Robin Hood cave 
in the Cresswell Crags, and in caverns in North and South 
Wales. Š 

‘When Scotland is considered, evidence of the existence of the 
mammals ofthis epoch is not so abundant, yet the interglacial 
beds of that country have yielded remains of mammoth, rein- 
deer, Irish elk, urus, and horse, „But notwithstanding the keen 
scrutiny to which the superficial deposits in Scotland have beén 
subjected by the members of the Geological Survey and others, 
no traces either of the bones of Paleolithic man or of the work 
of his hands have been discovered in North Britain. 
indeed, is not much a matter 8f surprise, for it must be remem- 
bered that, subsequent to the genial interglacial epoch, another 


e 


on 


This,- | 


ice sheet, that of the pper boulder clay, made jts appearance] 
Kd 


grinding over the surface of the land, wearing away alluvia, an 
largely obliterating the relics of interglacial times. Herce inter- 


D For the evidence on which these statements are based, consult the 
t Graat Ice Age,” bygProf. James Geikie, edition 1894, also his “ Classificas 
9 : 


tion of European Glacial Deposits,” in Journal of Geology, vol, iii, April- 
May 1892. 
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+ ‘glacial beds occur only at intervals and ar® very fragmentary. 

e Nor in Scotland are there any caves similar in dimensions to 

those which in England and*elsewhere Have yielded such 

abundant traces of Paleolithic man and his mammalian con- 

geners. 

e «is nò reason why he might not have migrated northward from 

Yorkshire and Wales, yet one could hardly expect to discover 

# traces of his former presence. In Scotland there are no massive 

e limestones, with extensive caverns, in which man, could have 

sheltered, and in which his relics and remains could have been 

secure from destruction during the advance of theesgcond ice 

sheet. It is only in the alluvial deposits of interglacial times 

= “hat such traceg have been presasved, but these deposits, as we 

have seen, ‘were ploughed out ànd ĉo a great extent demoli§hed 

by the later sheet of ice. The sheds that remain, however, are 

of extreme interest, from the fact that they contain relics of the 

Pleistocene mammals, with which Paleolithic man was con- 

temporaneous ; and there is a bare chance that some day traces 

of man himself may be encountered ‘in.the same deposits. À 

' Geologists have şhow that in the regions which were over- 

flowed by the secondsor minor ice sheet no.traces of Paleolithic 

man, of of the southern mammals with which he was associated, 

e have ever been met with in British superficial alluvia. When 

found in those regions out of Scotland, they occurred in caves 

chiefly, and sometimes in the stratified deposits which here and 

there underlie the upper boulder‘clay and its accompanying 
gravels, . ¢ i 

So far as Scotland is concerned, one must look for a period 

subsequent to the melting of the second great ‘ice sheet for 

. evidence of the existence of early man. After its disappearance 
important fluctuations in temperature and in the relative level of 

«» land and sea took place from time to time, so that the climate 
and the area of land in Scotland differed in some measure from 
what is known at the present day. Eventually a period of cold 
again occwred, not so (severe, undoubtedly, as in the two 
preceding glacial epochs, but sufficient to bring ipto existence 
considerable district ice sheets and extensive valley-glaciers in: 
the Highlands and Southern Uplands. Scotland at this stage 
‘was partially submerged, and many of the Highland glaciers 

= reached the sea and gave origin to icebergs. The submergence 
slightly exceeded 100 feet, and the marine deposits formed at 
the time are charged with arctic shells and many erratic blocks 
and débris of rocks. On a subsequent elevation of the land, the 
beach formed at this level constituted a terrace, well marked on 

the coast line in many districts, and now known as the 100-foot 
beach. i ' 

There is good re 
was of sufficient extent to join Britain again to the continent. 
It is to this stage that the great timber trees which underlie the 
old peat bogs of Scotland are referred. The peat with its under- 
lying forest bed passes out to sea, and is overlaid in the Carse 
lands of the Tay and the Forth by marine deposits, which form 

* anothgr well-marked terrace, the 45 to 50 foot raised beach of 
geologists. 3 ; 

Thus the elevation of the lagd that followed after the.formation 
of the 100-foot beach coincided with an amelioration of climate 
and with the presence of an abundant vegetation, and large 
mammals, such as the red-deer, the elk, and the Bus primigenus 

. roamed through the woods. While these conditions obtained 
partial submergence again ensued, and the sea rose to fifty feet, 
‘~~ or thereabouts, above its present level. Within recent years it 
has been shown that during this period of partial submergence 
‘glaciers reached the sea in certain Highland firths, which would 
seem to show that the climate was hardly so genial as during 
the preceding continental condition of the British area, when 
that region was clothed with great forests. Ere‘long, however, 
elevation once more supervened, and the sea retreated to a lower 
level. Here it paused for some time, and so another well- 
marked terrace was formed,” which is known as the 25 to 30 

foot beach. . 
f There is not any evidence of the presence of man in Scotland 
. during the formation of the 100-foot beach or terrace, but one 
carf speak with certainty of his presence there ditring the period 
of formation of the later beaches. If one could put oneself into 
" the position of art observer who, at the time of the 40-50 foot 
morubmergence, Mad stood on the rock on which Stirling Castle is 
-e now byt, instead of the present carse lands growing abundant 
Pe caida grain, and studded with towns, villages, and farm- 
houses, one would have seen a great arm of the sea extending 
> ‘Almost if not quite across the country from east to west, and 
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If Paleolithic man ever did exist in Scotland, and there ' 
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reason to believe that the elevation referred to : 
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separfiting the land sou@h of the Forjh from that ¢o the north, 
Tı? this sea great whales and other marine animals “disported 
themselves, and sought for their food. Abundant evidence, 
that this was the condition at that time in the Carse of Stirting, 
is furnished by th® discovery during the present century of-n& 
fewer than twelve skeletons of whalebonewhales belonging to the 
genus Balenoptera. or Finner whale&, imbedded in the deposit of 
mud, blue silt and clay which formed the bed of the estyary., 
This Carse clay, as it is called, is now in places from 45 to 5o feet 
above the present high-water mark, and is extensively used for 
the manufacturg of bricks and tiles. Ata still lower fevel lies 
the carse cfay of the 25~30 foot grace. Unti] the beginning of 
the present century the clay had been coverdl by an extensive 
@eat moss, which the proprietors of the land have gemoved. 
The question which has now to be considered is—Did man exist 
in Scotland at the period of the formation of the cage clays and 
of the two lower sea beaches? There is undouffeed evidence 
that he did. ° 

, Along the margin of the 45-50 foot terrace in the neighbour- 
hood of Falkirk one comes upon the shell-mounds and 
kitchen-middens of Neolithic man. All these occur on or at 
the base of the bluffs which overlook the carse lands—or, in 
other-words, upon the old sea-coast. Again, in the Carse of 
Gowrie, a dug-out canoe was seen at the very base of the 
deposits, and immediately above the buried ‘forest-bed of the Tay 
Valley. The 25-30 foot beach has been excavated out of the 
40-50 foot terrace ; it is largely a plain of erosion rather, than 
of accumulation. It is probable, therefore, that many of the 
relics of man and his contemporaries which have been. obtained at 
certain depths in the 25-30 foot beach may really belong to the 
period of the 40-50 foot beach. Some of these finds will now 
be referred to. En 

In 1819 the bones of a great Fin-whale, estimated about 72 feet 
long, were exposed in the carse land adjoining the gate leading 
into the grounds of Airthrey Castle, near Bridge of Allan, about 
25 feet above the level of high water of spring tides. Two 
pieces of stag’s horn, through one of which a hole about.an inch 
in diameter had been bored, wére found close to the skeleton. 
In 1824, on the estate of Blair Drummond, in the district of 
Menteith, a whale’s skeleton was exposed, and along with it a 
fragment of astag’s horn which was said to have a hole in it and 
to have been like that found along with the Airthrey whale. 
Mr. Home Drummond also states that a small piece of wood 
was present in the hole, which fitted it, but on drying, shrunk 
„considerably, Unfortunately these specimens have been lost, 
and no drawings or more detailed descriptions were ever 
apparently published, though in some geological and archzeo- 
logical works they have been stated, without any authority, to 
have been lances or harpoons. Twenty years ago the skeleton 
of another whale was exposed at Meiklewood, Gargunnock, a 
few miles to the west of Stirling, and resting upon the front of 
its skull was a portion of the beam of the antler of g red deer, 
fashioned into an implement eleven inches long, and six and*a 
half inches in greatest girth ; a hole had been bored through the 
beam, in which was a piece of wood one inch and three-quarters 
long, apparently the remains of a handle. The implement was 
truncated at one end, and shaped so that it®could have béen used 
asa hammer, whilst the opposite end was smogth and bevelled to 
a chisel or axe-shaped edge formed by the hard external part of 
the antler.? . There can be no doubt that this implement 
resembled those found alongside of the Airthrey and Blair 
Drummond whales earlier in the century, and it effectually 
disposes of the statement that they were lances or harpoons, 
Dug-out canoes have indeed been found imbedded in the Carse 
clays at a similar level, so that the people of that day had dis- 
covered a means, of chasing the whale in the, water ; one can, 


however, scarcely conceive it possible to manufacture a horn , 


impl@nent sufficent®to penetrate the tough skin and blubber of 
one of these huge animals, and to hold it in itwefforts to escape. 
It is much more probable that the whale had been stranded at 
thé ebb of the tide in the shallower water near the shore, and 
that the people had descended from th neighbouring heights, 
and had uged their horn implements, with their chisel-like 
edges, to flense the carcass of its load of flesh and blubber, and 
had carrie the spoil to their respective habitations. Therecan 

1 See more particularly Mr. Milne Home's “ Ancient Water Lines ” (Edin- 
burgh, 1882), and ‘‘The Raised Beaches of the” Forth Valley,” by D. B. 
Morris (Stirling, 1892). e g the 

2 I described this implement in Reports of British Associationg 1889, 
p. 790. It has subsequently bŝen figured in a Report by Dr. Munro in the 
Proceeding of the Society of Antiquaries, 1896. e 
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- be little gouBt'that these implements rk, along with thé dug- 


out canoes, as the oldest relics made with human hands which 
have *up td this time been fougd, in Scotland, amd that they 
ebelong to the earliest period of occupation by Neolithic man. 

‘After the oscillations in the relative level of land and sea had 
ceased, and the beach Sundgt the present day had been forméd, 
evidence of the presence of Neolithic man and of mammals, both 
wild-and domesticated, such as now exist in Scotland, becomes 
greatly multiplied. 

Shallgw caves or rock shelters situated in the cliff which 
bounds the esplanade at Oban Bay, which, afterebeigg closed for 
centuries by a lamgslide from te adjacent height, had recently 
been quarried into in obtaining stone for building purposes, 
were deacribed by the lecturer.! The caves were as a rule 10% 
yards inland, and about 30 feet or more above the present high- 
water maf, They had, no doubt, been formed by the action 
of the waves at the period of formation of the 25-30 foot beach, 
for the floor of one of the caves was covered by a layer of gravel 
and pebbles, which had obviously been washed there when the sea 
had had access to it. ` 
. In these caves, bones representing fifteen human ‘skeletons, 
men, women, and children were found ; also bones of the Bos 
dongifrons, xed and roe, deer, pig, dog, goat, badger, and otter, 
shells of edible molluscs, bones of fish, and claws of crabs; 
flint scrapers, hammer stones, implements of bone and horn 
fashioned into the form of pins, borers and_chisel-shaped 
instruments. In one cave several harpoons or fish spears made 
of the horns of deer were obtained; similar in form to those 
found in the Victoria Cave, Settle, in Kent’s Cavern, and in the 
grotto of La Madelaine, France, which in some of these 
instances have been associated with Paleolithic objeets. 

An account was then given of the construction and contents 


of the chambered horned cairns in Caithness and the north-west. 


of Scotland, which have been so carefully investigated and de- 
scribed by Dr. Joseph Anderson (‘Scotland in Pagan Times,” 
Edinburgh, 1886). The presence of incinerated bones and of 
unburnt skeletons showed the cairns to have been places of in- 


terment, whilst flint flakes and scrapers, bone and polished stone. 


implements, and shallow vessels of coarse clay, associated- them 
with Neolithic man, obviously the same race as the builders of 
the English long barrows. 

Stone abounds in Scotland, and the polished stone implements 
which have been found in every county, in the soil and near the 
surface of the ground, are often of large size, and beautifully 
ground and polished. Flint, on the other hand, is confined toa 
few localities, as the island of Mull and limited areas in the 
counties of Banff and Aberdeen: The ‘nodules are as a rule 
small in size, and though adapted for the manufacture of arrow- 
heads and scrapers, flint does not seem to have attained the same 
importance in Scotland as the raw material provided by nature 
for the manufacture of articles used by Neolithic man, as was 
dhe casein England and Ireland. 

Although there is ample evidence of the nature of the imple- 
merfts and weapons marfifactured by Neolithic man, and of his 
methods of interment in rock shelters and chambered cairns, no 
traces of built dweljjngs which can be ascribed to the people of 
this period have been discovered. Doubtless their habitations 
were constructedsof loose stones and turf, and sun-dried clay, or 
of the skins of animals killed in the chase spread over the 
branches of trees, which, from their fragile and destructible 
character, have not been preserved. e 
e In the course of time stone and bone, readily procurable, and 
which are directly provided by nature for the use of man, gave 
placg to materials which require for their manufacture consider- 
able skill and knowledge. The introduction of bronze as asub- 
‘stance out of which useful articles could be made, marked an 
important step in human development, ang could only take place 
after men had learnt by observation the ores of copper dhd tin, 
and by experim€nt the methods of extracting the metals from them, 
and the proportions in which they shofild be combined ig the 
alloy in order to secure the necessary hardness. So far as 
Scotland is concerne® bronze must have been introduced from 
without; its manufacture sould not have been %f indigenous 
development, as the ores of tin and copper do not occur in 
North Britain. DPoubtless it tame from the southern part of 
our island, and was’ extensively empleyed in South Britain 
long before it became substituted in the north for the more 
prinitive materials. kd 


d For a detailed description, see papers by Dr. Joseph Andgrson and the 
author in Proc. Scot. Soc. Antiguaries, 1895- = 
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There is abundat information that Scotland had a Bronze 
Age. 5 
axes, Chisels, sickles and other implements made of this metal 
have been found in considerable numbers- These objects occur 
sometimes singly, at others in collections or héards in peat 


mosses, or even at the botton of lochs and rivers, or buriéd ins è 


the soil as if they bad been placed there with a view to conceal- 
ment, and then, through the death or removal of their owners,* 
had been lost sight of. In mapy instances these weapons and 
implements are elegant in design, show great mechanical ‘ability 
in their aofstruction, and are ornamented with much taste and 
skill. Instances also are not uncommon in which objects of 
brogze are found in the sepulghfes of the period. * 

n the study of the Bronze Age in Scotland a want is ex 
perienced similar to that felt in a review of the Neolithic period. . 
There are no buildings which can be distinctly regarded as 
dwelling-places for the men of this time. With them, however, 
as in the Polished Stone Age, there is evidence of the mode in 
which they disposed of their dead friends and relatives. Inter- 
ments which there are good grounds for associating with these 
people, have been exposed in the formati6n of roads and rail- 
ways, and in agricultural operations. Where the surface of the 
ground has not been cultivated orsotherwise disturbed, in almoste 
every county tumuli, mounds, hillocks and cairns occur, the ex- 
ploration of which has in many cases yielded interesting results, 
In no instance, however, have chambered cairns, divided into 
compartments, and possessing an entrance passfge, ‘been found 
associated with articles made of bronze. The sepulchral 
arrangements of the period possessed a greater simplicity than 
is shown in the chambered cairn. 

The interments in the Bronze Ag@ were sometimes that of « 
single individual in a knoll or mound, or under a cairn artificially 
constructed, and now overgrown with grass, heather and whin 
bushes, or, as is not uncommon, in a collection of sand or gravel 
near the sea shore, or on a river bank, or in the morgine of some 
long-vanished glacier. At other times, in similar localities, two 
to six interments had been made as if in a family burying 
ground. At others the interments were much more numerous, 
and represented doubtless the cemetery of a tribe or clan; one 
uf the best known of these was observed some years ago at Law 
Park, near St. Andrews, in which about twenty interments were 
recognised. In another at Alloa, twenty-two separate interments 
were exposed. Quite recently, immediately to the east of Edin- 
burgh, in the districts now known as Inveresk and Musselburgh, 
not less than fifty interments of this period have been brought 
to light, in connection with building operations, which implies 
that then, as now, this part of the-country was settled and had 
a considerable population. 

Two very distinct types of interment prevailed, viz. Cremation, 
with or without cinerary urns; and Inhumation, the unburnt 
body being enclosed in a stone cist or coffin. From an analysis 
of 144 localities in ‘Scotland of burials which may be associated 
with the Bronze Age,! and which included about 400 disfinct in- 
terments, it would appear that in fifty-one of these localities the 
bodies had all been cremated ; im sixty they had been buried in 
stone cists; in fifteen the same mound or cemetery furnished 
examples of both kinds of sepulchre, and in the rest the kind of 
interment was not precisely recorded. These diversities did not 
express tribal differences, but seemed to have prevailed generally 
throughout Scotland. Both creation and inhumation are found 
in counties so remote from each other as Sutherland in the 
north and Wigton in the south, in Fife and the Lothians on the 
east, and in Argyll and the distant Hebrides in the west, as well 
as in the intermediate districts. 

The cremation had been effected by wood fires, for in many 
localities charcoal has been found in considerable quantity at the 
place of interment. The heat generated was sufficient to reduce 
the body to ashes, and to burn the organic matter out of the 
bones, which fell into greyish-white fragments, often curioisly 
cracked and contorted, which were not very friable. They were 
then collected and usually placed in an urn of a form and sjze 
which we now, call Cinerary. When a bank of sand or gravel 
was convenient, a hole three*or four feet deep was made and the 
urn lodged in it. Sometimes the urn stood erect, and a flat 
stone was placed acyoss the mouth before the hole was filled in 


Lad 


Swords, spears, bucklers, bracelets,’ rings, fish hooks, e, 


i 


with sand arid earth; at others a bed of compacted earth, or | aed 


1 Most of these are recorded in the “ Archzologica Scotica,” the Pepe 


`| ceedings of the Scottish Society of Ahtiquaries, and Dr. Joseph Anderson twy 
° 


tland in Paga Times”; whilst others, in the author's note books, have 


not yetseen published. 
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small stones, or of "a flat stone, was made at the bottom of the 

hole, and the urn, with- its corftents, was inverted. In some 

cases the urn_was protected by loose stones arranged afound it. 
, Intobviously ‘exceptional instances, it may be perhaps of a tribal 
« chieftain, a small stone cist was built to enclose the urn, and 

even a cairn of stones was piled above and ground to protect it 
“and to mark the spot. 

Cremated interments not confained in urns have been recorded 
in’a few instances, and in them the surrounding sand or gravel 
has usually been discoloured, from the blackened ‘rgains and 
charcoal having to some extent become diffused through it. 
$ The largest examples of cin@rary urns were from 12 to 16 
inches in height, with a flat narrow bottom, and 10 to 12 ifiches 
wide at the mouth. About one-third the distance below the 
mouth the urn swelled out to its widest diameter, and was sur- 
rounded by one or two mouldings, between which and the 
mouth the outer surface was often decorated with lines which ran 
horizontally, or vertically, or obliquely ; sometimes they inter- 
sected, and formed a chevron or a diamond-shaped pattern. 
Below ,the moulding®, the surface was without pattern, though 
sometimes raised into an additional simple circular moulding. 


e When the inhumation of an unbumt body was decided on, a 


rude cist or coffin, formed of undressed flattened stones, was 
built for its reception. As a rule, the sides and ends of the cist 
were formed each of a single slab of sandstone, schist, gneiss, 
granite or othêr stones provided by the rock in the neighbour- 
hood ; but in some instances of a stone of a different character 
from the adjoining rocks, and obviously brought from a distance. 
The stones were set on edge and supported a great slab, which, 
*being laid horizontally, ffrmed the lid or cover of the cist, and 
Which was much thicker and heavier than the side and end 
stones; sometimes, as if for additional protection, a second 
massive slab was placed on the top of the proper cover. The 
floor of thè cist was formed, when the earth was shallow, of the 
native rock, and at other times of compacted earth, or a layer of 
pebbles, or of flat stones. Usually the stone walls and the cover 
of the cist were simply in apposition. but sometimes’ they were 
cemented together with clay. In some cists, exposed a few years 
ago on the farm of Cousland, near Dalkeith, the peculiarity was 
observed of the cist being divided in its long direction into two 
compartments by a stone slab down the middle, . 

The cists were oblong, the length exceeding the breadth, and 
although they varied in size, those for adults being larger than 
for children, they were always shorter than would have been 
required for a body to be extended at full length. As the end 
stones were usually set within the extremities of the side stones, 
the internal measurement of length was some inches less than the 
external. The average dimensions may be given for the interior 
about 4 feet in length, 2 feet in breadth, and 2 feet in depth. 
The cover slab was much larger both in length and breadth, as it 
overlapped both the sides and ends. 

These cists remind one, in their general form and plan, but on 
a much smaller scale, both as regards the size of the enclosed 
space and the magnitude of the stones, of the dolmens so frequent 
in Brittany. As survivals in modern times, we may point to the 
empty stone boxes, on the cover stone of which an inscription is 
incised, to be seen in so many country churchyards, built on the 
ground superficial to the pit in which the body in its wooden 
coffin has been inhumed. t 

Owing to the shortness of the cist the body could not be ex- 
tended at full length, but.was laid upon its side, with the elbows 
bent, so that the hands were close to the face ; the hips and knee 
joints were also bent so that the knees were in front of the 
body. : í a 

_ Usually only a ‘single skeleton has been found in a cist, either 
„a man or a woman as the ease maybe. Sometimes two skeletons 
have been seen, at times a man’s "and a woman’s, doubtless 
‘husband and wife; in other the second skeleton has been that 
of a child. Sometimes the cist was below the average in‘ size, 
and contained only the skeleton of a child or young p®rson. 


+ Sych examples throw light upon the family, relations of the 


2 same care as i 


people of this period. They shéw that they desired to preserve 
the associations of kinsfolk even after death ; and when the cist 
contained the remåins only of a child it was constructed with the 
Pit had been the tomb of a chief. 

cremated bodies are found associated: with stone cists in 


7 
gin cemetery, the cinergry urns in which the ashes were 


Pa 


, customarily deposited lie outside the cistsgand in quitesinde- 
pendent excavations in the soil, but in such close proxignity as to 
show that they belonged to the same period. In two instances 
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the jet, owing to contact electrification. 


oe 


e 


a : . 
sHort cists have been opened, in which, alongside of the skeleton 
of an unburgt body, were crenated human bones, mot contained 
in a cinerary yrn, but scattered on the floor of the ‘cist 
which conclusively prove that both cremation and inhumatio’? 
were sometimes in practice at the sgme Miterment. 


(Zo be continued.) . 
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UNIWERSITY AND EDUCATIONAL .- 
INTELISGENCE. e° 


e Mr. CHARLES E. GREEN, President of the Board of Trustees 


of Princeton University, died suddenly on December 24. 


LAFAYETTE COLLEGE, at Easton, Pennsylvgg™, suffered 
serious loss by fire a few days ago for the second time in its 
history. Pardee Hall, with its valuable collections, was nearly 
destroyed, and the library was much injured. 


Science states that bills have been again introduced into both 
Houses of Congress to establish the University of the United. 
States. Such a bill was introduced by Senator Edmunds in 
1890 and referred to a select committee, which reported 
unanimously in its favour. The standing committee since 
appointed has also reported unanimously in its favour, and it is 
said that the bill will probably be passed during the present 
session. 


AMONG recent appointments are :—Dr. S. Fuchs to be asso- 
ciate professor of physiology at the University at Jena; Prof. 
Waldema» Lindgren, of the U.S. Geological Survey, to be pro- 
fessor of metallurgy and mining engineering in Stanford 
University; Mr. Edgar R. Cumings, of Cornell University, to 
be instructor in geology in the University of Indiana; Dr. W. 
Ophiils to be professor of pathological anatomy in the University 
of Missouri. 


AN additional chair of Chemistry has been founded and 
endowed in the McGill University, Montreal, by Mr. W. C. 
McDonald, who recently erected a new chemical building at a 
cost of 240,000 dols. The same donor has provided an 
additional endowment of 50,000 dols. for the faculty of Law, to 
the deanship of which faculty, with the chair of Roman Law, 
Mr. F. P. Walton, of the Scotch Bar, was recently appointed. 
Mr. McDonald has, moreover, supplemented the existing 
endowments associated with his name by a further gift of 
200,000 dols. to provide for any deficiency in income that may 
result from the fall in the rate of interest on investments. 





SCIENTIFIC SERIALS. - 


Symons's Monthly Meteorological Magazine, December, 1897.. 
—A wet day in a wet district. A remarkably heavy rainfall oc-- 
curred in the Lake district on November 12. At Skelwith Fold, 
(Lancashire) it amounted to 6'03 inches, or 7°5 per cent, of” 
the annual mean ; at Skelwith Bridge % Westmoreland) 6'35 
inches were. measured, or 7'8 per cent., and at Leathwaite 
(Cumberland) 8°03 inches, or 61 pêr cent, of the annual mean, 
There was no thunderstorm, but a continuous pelting rain nearly: 
throughout the twenty-four hours, Naturally, much damage- 
was caifsed by floods.—Temperature variations in November. 
An observer at Cheltenham draws attention to some remarkalle- 
changes during November 14 to 20, the greatest of which was 
a fall of 21°-4 between the 18thand rgth. In the neighbeurhood. 


of’ London the greatest difference between any two consecutive: @ 


readings during November was 19°°6. Mr. Symons points out k 
thatmearly similar*differences also occurred in 1866 and 1893. -~ 
The same number also contains some useful particulars, with: 


illustrations, respecting Richard’s instruments for use with kites ° 


o® balloons. Pressure, humidity, and temperature are simul- 
taneously recorded on a single sheet of paper; the total weight 
of the insteument is only 36 ounces. i 


Wiedemann’s Annalen der Physik und Chemie, No. 12.--- 
Origin of contact electricity® by C. Chiistiansen. The gas 
surrounding a jet of zinc, lead, or tin, amalgam has a marked 
influence upon its uninterrupted length. Air, oxygen, and: 
sulphurous acid have the fect of retarding the SS up of" 

The author measures 
the leng#h of the continuous jet by making it part of a circuit’ 
containing a galvanometer, the steadiness of the needle denoting `, 
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the continuity of the jet, He finds that air or oxygen have 
no effett whi quite dry.—Temperature of the electrodes of 
mgercury arc lamps, by L. Arons. In thegarc lamp with 

e mercury electrodes, deviged by Arons, the anode is the hotter, 
_and gradually distils over into the kathode, which is flickering 
and turbulent. Mercury is condensed on.the walls of the 
vacuum tube, which are easily obscured.—Deflection of kathode 

, rays, by W. Kaufmann and E. Aschkinass, The authors deter- 
mined thé deflection produced in kathode rays by a narrow 
field due to condenser plates mounted in a tube cessing the 
vacuum tube at ri@gt angles. ‘Téhey found that the amount of 
deflection observed is strictly in accordance with the projection 
hypothesi®of kathode rays as against the German wave hypo- 

- thesis. —Magnetic deflection of kathode rays, by W. Kaufmann. 
The above It led the author to redetermine the ratio e/m 
of the charge of the projected particles to its mass, by a close 
study of the magnetic field deflecting the ray. It was found to 
be 1°77 x 107 instead of 10’.--Kathode rays, by E. Wiedemann 
and G. C. Schmidt. There are two distinct kinds of kathode 
‘rays, which proceed from a point in the- form of a solid cone 


and of a hollow cone respectively,. producing on the wall of the | 


tube a patch ora ring. The authors studied these two'species 
‘under the simplest conditions. They placed a knob, forming 
the terminal of a Lecher secondary wire, against an exhausted 
glass sphere without electrodes. A hollow cone. proceeded 
> from a point in the sphere next to the knob, whose anglé vatied 
with the exhaustion, the size of the sphere, and the curvature 
of the electrode, increasing as they increased.—Electric observa- 
tions by balloon, by R. Bornstein. The balloon offers the best 
means of determining the true potential at any point in the 
atmosphere, but the charge of the balloon itself is a source of 
error, This may be eliminated by employing three collectors 
for three successive points below the balloon, and only about 
2m. distant from each other. If the decrease of potential is 
uniform, the charge of the balloon is zero. Otherwise, the 
charge is easily calculated from the observed decrements.— 
Thermodynamics of luminescence, by K. Wesendonck. A 
luminescent body is capable of imparting heat to a body warmer 
than itself. ‘ This does not contradict the second law of thermo: 
dynamics, as luminescence'is not ordinary thermal radiation. 





SOCIETIES AND, ACADEMIES. |: 

: LONDON. | 
Royal Society, December 16, 1897.—‘‘ The Comparative 
Chemistry of the Suprarenal Capsules.” By B. Moore, M.A., 
and Swale Vincent, M.B, : 
, In this paper it is shown that the ‘ paired bodies” of Elasmo- 
branch fishes contain the same chromogen as the medulla of the 
suprarenal gapsules of mammals. In previous papers Vincent 


ha shown not only that the “ paired bodies” bear;a close | 


resembjance histologically p mammalian medulla, but that they 
contain a substance which constricts arterioles and raises’ blood 
” pressure in a similar manner to mammalian medulla.’ 
From the chentical®point of view Moore had further shown 
- that this active substance is closely associated with a chromogen 
also found only in the suprarenal medulla.’ The active material 
and chromogen are not, however, identical, for the activity may 
be destroyed without destroying the chromogen by allowing the 
“material to stand for seven to ten days in strong cohol. 
Moore hence supposes that the aclive material has a complex 
molecule which is decomposed by the alcohol, and that the 
chromogenic properties are attached to a group in this molecule 
@ which is unattacked in the decompositjon. 2 x 
The colour reactions of the chromogen show that it contains 
an ortho-dihydroxy-benzene nucleus ; thus, itwives a deep ggeen 
é coloration with fersic chloride, and reduces silver nitrate in the 
cold. Besides these tests, it, gives a #ose-red colour with 
alkalisand free halogens and other reactions, which show thet 
it is a strong reducing aggnt. ne 

` Using these colour reactions as tests the chromogen was 
+, sought for in extracts of the Paired bodies of Elasmobranchs 
(Seydiium canicula), and was found to be presgnt in abundance. 
It was also shown that no, chromogen is present in the 


e inter-renal of Elasmobtanchs, which, according to Vincent, 


corrésponds to the cogtex of the supragenal of mammals. 


Thug, additional evidence is furnished, that the paired bodies . 


* correspond to mammalian medulla, while the inter-renal goes not 
resemble medulla and is probably cortex, as suggested by 
Vincent. : ; 
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|, North’ Wales, by the Rev. G. C. H. Pollen. 


* On a Method of determining the Keactfons at the Points e., 
of Support of Continuotts Beams?” By George Wilson, M.Sc., 
Demonstrator in .Engineering in the Whitworth Laboratory of ' 
the Owens College, Manchester, Rat i : 

The solution given in this paper differs from those of Brese, 
Clapeyron, and Heppel, insomuch that the reactions-at the 
points of support are considered as the unknown quantities to * 
be determined, instead of the-bending moments over: the piers. . 

It is shown that by considering the continuous beam asa 
beam suppoifed at each end and: under the action of the given 
loading acting downwards, and the intermediate supports con- 
sidered as unknown concentrat loads acting, upwards, and® w= 
equating the deflection at any,intermediate point of support ° 
caused by the former loading to that caused by the several 


intermediate reactions’ treated as concentrated. loads, the 

following series of equations is obtained, ‘viz. : — : 
N, = Ry + Romy" + Ry +... 

Ry” fs Sees s % 


Ng = Ryg + Ra + 
&c. '  &. o 


` 


Where R with the correct suffix is the reaction at any inter- 
mediate point of support, and N æd z with their suffixes are © 
quantities depending on the dimensions of the beam and the 
loading. . 

“The quantities 7 are constant and need only be determined 
once, whilst the value of N changes with the position and 
magnitude of the live load. A method of determining these 
constants when the cross section of the beam is variable,, is 
given ; when the cross section is uniform, the equations can be - 
written down at once. ; ? É , 

The elevation or depression of the supports’ from any cause? ==. 
affects the values of R, the alterations in which can. be deter- 
mined by imeans of the abpvè equations, when the amount of 
the elevation or depression is known, s 

An example is appended to show the application of the ` .° 
method, < ‘ ' te ia 


Geological Society, December 15, 1897. —Dr. Henry Hicks, 
F.R,S., President, in the chair.—On the Pyromerides of Boulay 
Bay, Jersey, by John Parkinson. After briefly noticing the 
literature of the subject, the author described the altered 
rhyolites of Boulay Bay. One variety, the commonest, is of a 
dark red colour, showing flow-structure ; another is porphyritic ; 
a third, near the centre of the Bay, has.a pale greenish matrix 
enclosing fragments, which, however, are due to flow-breccia- 
tion. Large pyromerides occur in two localities: in the more 
interesting, that north of the jetty, the structure of the rock 
indicates either a very peculiar magmatic differentiation zx séu 
or (moré probably) the mixture of two magmas differing in their 
stage of consolidation. From study of a series of specimens of 
the pyromeridal tock, the author arrived at the following con- m 
clusions :- (1) The rock shows marked flow-structure ane. at 
times bands which indicate a slight difference in its composition, - 
the latter tending to assume a monfliform outline. In such the 
microscopic structure corresponds with that of the pyromerides, 
and exhibits traces of radial crystallisation. (2) These afford a 
passage into somewhat oval pyromerides, with rather tapering 
ends and irregularly mammillated, surfaces. -(3) From these 
sometimes a single one seems to be thrown off, while lines of 
pyrotwherides or little lumps of similar material are scattered 
about-the matrix. (4) Many of the pyromerides are solid 
throughout ;- others have a central cavity filled with quartz.— 

On the exploration of Ty Newydd Cave near Tremeirchion, 

In November 
1898 a Committee was formed, consisting of Dr. H. Hicks, Dr. 
H. Woodward, and the author, for tlle purpose of exploring . 
this cavern, which is situated in the game ravine on the east side x s 
of the Vale of Clwyd as the well-known caverns of Ffynnon 
Beunqand Cae Gwyn, explored about twelve years ago by Dr. 
H. Hicks and Mr. E. B. Luxmoore. Grants have been made 
by the Royal Society and by the, Government Grant Committee 
for the purpose of carrying on the explorations ; and though a 
considerable time must elapse before the, work js completed, the 
results already obtained are of importance. The cavern had 
been in part broken into by quarrying operations, but the % e 
chambers and tunnels were completely filled up with mOMagr . 
less stratified deposits, and had remained entirely untouched. 
Althogh the groun@ above the cavern is strewn over with drift . “¢l 
and érraties from the north and from the central areas of Wales, 
not a fragment of anything but immediately local material has 
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e 60 feet from the entrance. 
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* been discovered:in the cavern itself, showing clearly that the ` 
+ . e > 3 
> deposits‘in the cavern had been parried in by water before the 


al 


northern and western ice had reached this area. The work 
has been carrjed on almost continuously throughout the year, 
ang most of-the material has been removed for a distance of over 
The height of the cavern above sea- 
level is 420 feet, or about 20 feet above th@ floor of the Cae 
Gwyn Cave. The following points appear to the author to be 
now fully established: (1) The material in the Ty Newydd 
Cave, as in the lower parts of those of Ffynnon Beugp and Cae 
Gwyn, is of purely local origin. Of this he can spæk with 
confidence, as the question was before him from the beginning 
afd the ‘gravels were examined “wh minute care for erratécs. 
(2) This local deposit is of earligr date than the boulder clay 
with western and northern drift. This was proved by the 
finding of granite- and felsite-boulders abundantly at higher 
-levels and over the cave, and in one case filling the upper part 
of one of the fissures communicating from above with the cavern. 
(3) The occurrence of thg tooth of a large mammal (Aznoceros) 
in tfe lower part of the cave shows that the animal-was con- 
temporary with, or 8f earlier date than the infilling of the 
cavern by the local drift. 


° Chemical Society, , December 15, 1897.—Prof. Dewar, 
President, in the chair.—Prof. F. R. Japp delivered the Kekulé 
Memorial Lecture (see p. 180)-~Decemher 16, 1897.—Prof. 
Dewar, President, in the chair.—The following papers were 
read :—Stereochemistry of unsaturated compounds. Part i. 
Esterification of substituted acrylic acids, by J. J. Sudborough 
and L. L. Lloyd. The authors have made experiments on the 
egterification of many cinnemic acids and other derivatives of 
acyylic acid ; the acids were boiled under fixed conditions with 
methylic alcohol solutions of hydrogen chloride, and, the quantity 
of methylic salt formed was subsequently determined. Several 
rules governjng the speed and course of esterification are for- 
mulated.—Formation and hydrolysis of esters, by, J. J. Sud- 
* borough and M. E. Feilmann. The authors conclude that in 
the conversion of an acid into its ester by the action of an 
alcohol, either with dr without hydrogen chloride, the rate of 
esterification is determined by two factors, namely (1) the 
configuration of the acid or the close proximity of substituting 
groups to the carboxyl group, and (2) the strength of the acid 
as determined by’ its affinity constant. The same two factors 
operate in determining the rate of hydrolysis of .the ester.— 
A new method of determining freezing points-in very dilute 
solution, by M. Wildermann.—A possible basis of generalisa- 
tion of isomeric changes in organic compounds, by A. Lap- 
worth, The author points out that many isomeric changes, 
hitherto regarded as of dissimilar types, may ‘be formulated as 
special cases of a general form, expressible by the reversible 
equation R,M.Rg:R,Z@Re:Re.R,M; a labile group M 
moves from an a toa y position, the necessary rearrangement 
“of single and double bindings taking place between the three 
atoms, Ra Re and R,. By the aid of this general formula 
and its extended forms the aughor is able to explain a large 
number of cases of desmotropy, tautomerism and isomeric 
change. . aaa hg 
DUBLIN. ! 
Royal Dublin Society, December 22, 1897.—Prof. G. F. 
Fitzgerald, F.R.S., in the cha&.—Prof. Thomas Preston read 


» apaper on the radiation of light in a magnetic field. The 


author described how he had been led to apply photography to 
the study of the effect (recently discovered by Prof. Zeeman) 
produced by a strong- magnetic field on the radiation from a 
source of light placed in it. ‘The photographs were projected 
on a screen, and they rendered all the effects described by Profe 
Zeeman clearly visible to a large audience (see p. 173).—Prof. 
J. Joly, F.R.S., then read a note on a theory of sun-spots. If 


* at gome level in the’photospheré the temperature falls below the 


critical temperature of the elements present, and the pressure*is 
sufficient, a precipitation of liquid will result; and it is súg- 
gested such a precipitated flood of liquid matter, supported on 
gasedus matter of higher density, Would give rise to the appear- 
ances presented by a sun-spot. If the liquid is opaque, it will 
look darker than the*surrounding photosphgre. ‘The reflection 

he photosphert at the edge and the inrush of gaseous matter 


sa OVEr the geoler area will, it is believed, explain the appearance 
7 aiena. The re-evaporation of the liquid constitutes 
i e disappearance of the spot. 

> stitutes the first beginning of a change of state in the sun yisible 


On this view the sun-spot cen- 
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Academyeof Sciences, Desember 20, 1897. =v A. Chatin 
in the chair.—Thg Secretary informed the Academy of the lass è 


„it had sustained through the recent degth of M. Brioschi, of 


Milan.—Observations relative to the coffins of Voltaire and 
of Rousseau, opened December 18, 1897, by M. Betthelot.— 
Determination of the absolute coordinates of the stars, and 
also of the latitude, by means of meridian instruments. General 
method for the solution of these problems, by M. Leevy.—On’ 
the periodseof double integrals of algebraic functions, by M. 
Emile Picard.—Comparison of @he thermogeffetic or dynamo- 
genetic power of simple food-stuffs with their nutritive value, by 
d. A. Chauveau. A considerable difference exists betWeen the 
isoenergetic and isotrophic weights of sugar and fat in, the case 
of a working subject. The isoglycogenetic anf sotrophic 


powers are practically identical. —On those cases of the prob-, « 


lem of three bodies (and of z bodies) in which two of them 
collide at the end of a finite time, by M., Painlevé.—On a special 
method of circumzenithal observations, by M. Ch. Rouget. A 
further study of the method described in a previous note.—Ona 
particular conjugate net of certain surfaces derived from surfaces 
of the ‘second order, by M. S. Mangeot.—On Taylor’s series, 
by M. Eug. Fabry.—On the isothermal and adiabatic transfor- 
mations of true gases; determination of the ratio of the two 
specific heats, by M. A. Leduc.—-On an apparatus permitting 
of the separation of simple radiations in close proximity, by M. 
Maurice Hamy. The method is based upon the principle of 
interference.~-Ebullioscopy of some salts in ethereal solution, 
by M. R. Lespieau. Results are given for urany! nitrate and 
the chlorides of mercury, iron, zinc, and antimony.—Qn cerium, 
by M. Boudouard. A reply to criticisms on a former paper by 
the author.—On the duration of the phosphorescent power of 
sulphide of strontium, by M. José Rodriguez Mourelo. Experi- 
ments on sulphide of strontium prepared by different methods 
show that those specimens which exhibit the greatest intensity of 
phosphore’cence are also those in which the property is mest 
quickly ‘developed and js preserved for the longest time.— 
Volumetric estimation of antimony, by M.`H. Causse. The 
new method proposed is an iodometric one, depending upon the 
liberation of iodine from iodic acid by antimonious oxide.— 
Difference between nitroso-substitution derivatives according as 
the NO group is directly connected with carbon or with 
nitrogen, by MM. Camille Matignon and Deligny. A thermo- 
chemical paper.—A colour reaction of ordinary aldehyde, by M. 
Louis Simon. A blue colour is produced on the addition of 
solutions of trimethylamine and of nitro-prussiate of sodium. 
The reaction is not given by other aldehydes.—Action of 
piperidine upon carbonic ethers of phenols; formation. of 
aromatic urethanes, by MM. Cazeneuve and Moreau.—On two 
Lepidoptera destructive to the sugar-cane in the Mascargne Isles, 
by M. Edmond Bordage. The’ author endeavours to clear up® 
the confusion which has arisen as to the hjstory and nomenclagure 
of two species, the larvee of which are known as ‘‘ borers." —On 
the nuclear value of the central body of bacteria, by MM. J. 
Kunstler and P. Busquet.—On extra-liberim cribriform tissue 
and extra-ligneous vascular tissue, by M. E. Perrot.—Orm 
potato rot, by M, E. Roze. An account of the nature 
and causes of the various changes to which the tubers 
are liable after gathering.—The composition of oat, wheat, 
and ,rye seraw, by M. Balland. The results of analyses show 
no difference between the three varieties of straw, which® 
contain only trifling quantities of nutritive material. Short and 
leafy straw is to be preferred for the food of horses, and dong 
straw for their litter.—On the presence of beds containing 
Planorbis pseudo-arrmonius and Bulimus Hope in the neigh- 
bourhogd of Sabarrat end Mirepoix (Ariège), by M. G. Vasseur. 
—Influence of sub-nitrate of bismuth upon the ‘hardening ” of 
cider, by MM. Leon Dufgur and Daniel. The presence of the 
salt greatly retards the development of acidity. Its addition is 
recommended in the proportion of 10 grame per hectolitre 
(‘or per cent,),—On the estimation of thé acidity of urine, by 
M. H. Joulie. Advantages are clainfed for the use of a standard 
solution of guecharate ‘of lime. No indicator, is required, the 
end-point being shown by the production of a precipitate of 
phosphate of calcium when the free acid and acid phosphate of 
sodium have, been neutralised.—On the fermentation of cellulose, 
by M. V. Omelianski. A quantitative study" of the actions of 
the ferment described in “a previous communication. The 
products of the decompositions are „hydrogen, carbon dioxide, 


to us. e and a large proportion of fatty acids.—Muscular atrophy 
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o Charin atl H. Claude.—On, tubercular scleyosis. of - the | 
š , panbreas, by M. Paul Carnot. 

3 December ‘27.—M. A. Chatin in the chait—In an ' obituary- 
notice of M: F. Bri&chi, -whose recent death was announced 
~ at the pregious meeting, M. Hermite gave a brief account of 

- the work of that distinguished mathématician.—A special method 

- for the absolute determination. of, declinations and of' latitude, 

iby) M. Loewy. A further development of the subject of the 

* author's “previous communication.'—The centrosqmes jn vegetable 

cells, by M. L.eGuignard. —Op phthalic green. oak 
Sa by MM. .A. Haller and A. Guyot. The colouring matter pre- , 
‘ viously. qescribed i is to be considered as a substitution derivative 
of malachite green. The results obtained by Fischer ‘are ex- 
plained bihe piesençe of impurities in-the materials used by | 
+ + -him.—OBservation of the shower of Orionids,” December I2- 
‘+ * a4, at Athens, by M. D. Eginitis. -~On the existence: ‘of integrals 
in orthoic'systems, by M. Riquier.—-On surfaces. applicable to-a 
surface’ of revolution, by M. A, Pellet.—On linear functional: 
equations, by M. Lémeray.—On a spring ergogiaph,' by MM. 
-:A.'Binet and N. Vaschilde. Several advantages are claimed .|. 
for the use of a spring, instead of a weight, in this instrument. 
~-Conductivity of radio-conductors or discontinued electrical 
conductivity. Resemblance to nervous conductivity, by M. 

. ,Edouard Branly.—Magnetic properties, of temperéd ‘steels, by 
‘Mme. Sklodowska Curie.—On the polarisation of 'the light 
emitted by a sodium flame placed in d magnetic field,'by M. A~ 
Cotton.—On the preparation of alloys of beryllium, Alloys of 
beryllium and copper, “by M. P. Lebeau. The alloys are 
‘obtained by heating, in an electric furnace, an intimaté mixture 
of oxide of beryllium, oxide of copper, and, charcoal —On the ` 
impurities of ‘aluminium and of its alloys, by M. Ed.: Defacoz. 
The author seeks to determine. the form in which the foreign 
elements (silicon, iron, and copper) exist in the metal.—-On a 
_ double carbonate of sodium and! protoxide.of chromium, by M. G. - 
o Baugé. Thenew.salt results from the actionof asolution of sodium 
carbonate upon chromous acetate in an atmosphere: of cdrbon 
dioxide. It* crystallises with either one or ten molecules of 
se Water and isa powerful reducing agent, decomposing water at’ 


. Baker. —On the Stationary Motion of a System of Equal Elastic Spheres 

of Finite Dianieter (continuation): S. H."Burbury, F.R.S. On Discon- 

“tinuous Fluid Motion: B. Hopkinson. —On the Intersections of Two 
Conics of a given Type, and on thé Intersections of Two Cubics: H. M.. 


Order : ‘Prof. W.-Burnside, F, R.S 

‘INSTITUTION OF ELECTRICAL’ ENGINEERS, at '8.—Presentation ofe 
Premiums. Inaugural Address of the President, Joseph W. Swan, 
F.R.S. 


s = FRIDAY, TANTARY I4. 
' RovaL ASrRonomica SocIETY, at 8. . a 
Institution oF, Civil ENGINEERS, at 8.—Mechanical Draught : R. 
Gordon Mackay. e . e 
‘Ma@scozocreat§ Society, at 8. s ’ 
e 


BOOKS, PAMPHLETS, and SERIALS RECEIVED. ` 


Booxs.—The Span of Gestation and the Cause of Birth: Dr. J. Beard- 
(Jena, Fischer). —Die Farnkrauter ‘der Erde: Dr> H: Christ (Jena, 
Fischer). reg aa der Vergleichenden Mikroskopischen: Anatomie der 
Wirbeltiere: Dr. Oppel, Zweiter Teil@Schlund und Darm (Jena, 
Fischer). She. “de l'Observatoire Municipal’ de Montsouris, 1898 
(Paris, Gauthier-Villars) —Alembic Club Reprint; Nos. 13 and 34 (Edin 
“purgh, Clay).—Imperial University of Japan, Calendar for 1896-97 (Tokyd). 
—Sixteenth Annual Report of the Buen of American Ethnology (Washa 
ington).—Knowledge, Vol. xx. (Witherby).—Tables of Parabolic Curves? 
roe T. Allen (Spon). —Gesammelte Kleine een L. Riitimeyer, 2 Vols. 
(Basel, Georg). ° 
a_ PAMPHLETS. National Association for the Promotion of Technical and 
Secondary Education, Tenth Annual Report (London).—eA New Theory of 
‘the Stars: Prof. A. W. Bickerton (Christchurch, N.Z., Whitcombe).—La 
Planète Vénus : C..Flammarion (Paris, Gaughier- Villars). —Periodic Orbits : 
Prof. G. H. Darwin. . 

“SeRIALS,—-Bulletin of oe Illinois State Laboratory of Natural. History, 
Vol. 5, Article 3 (Urbana, IH.).—Humanitąarian, January (Hutchinson). — 
Contemporary Review, January (sbister).—Maori Art, Part 2: A. Hamf- 





of Philadelphia, 1897, Part 2 (Philadelphia). —Fortnightly Review, January 
-(Chapman).—~Journal of the Royal Horticultural Society, ‘December (117 
Victoria Street).—Journal of the Roya! Agricultural Society Kol. 8, Part 4 
(Murray).—Plankton Studies on Lake Mendota, II.: P. A. Birge 
(Wisconsin).—sNational Review, January (Arnold). e s and Illus- 
trated Archæologist, January (Bemrose), American Journal of Mathe- * 
matics, January | Baltimore). . 
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ef onset of the disease. 


. dition to the above article. - 
l tions of acute rheumatism in children are described, and 
the relative sudsidiary importance of ‘the arthritic phe- 
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«e  A'SYSTEM OF MEDICINE: * 
2b System of Medicine. By mamy Writers. Edited by 
ethos. Clifford Allbutt, M.A, M.D., F.R.C.P.; &c., 


‘Cambridge. Vol. iii, Pp. xitroor. Illustrations 23. 
Charts iv. Plate i. Vol. iv. Pp. xii + 8809 elllus- 
: tyations 371. Plate i. (London, : Macmillan and Co., 
‘Ltd, 1897.) °° e- 


HE works before us are the third and fourth volumes - 


.of Prof: Allbutt’s “System of Medicine,” the first 
and second volumes of which have-been already réviewed 
in these, columns. . 

Vol. iii: begins ith à consideration of the , General 
Diseases*of Obscure Causation. The subject i is introduced 
bg an article on Acute Rheupatism, or Rheumatic Fever, 
whith is contributed by Dr. Church. This article con- 
tains a mass of clinical information drawn from a rich 


bibliography; and supplemented by the author’s own a 


ample experience at St. Bartholomew’s ; as.an instance 
of the latter, ‘we may mention a chart of 1998 cases of 
rhgumatic fever artangedgn months according to the time 
Acute Rheumatism in children 
is-dealt with by Dr. Cheadle, and forms 4 valuable ad- 
The very various manifesta- 


nomena is emphasised. Rest and full alkaline treatment 
are,-according to the author, the most valuable’ thera- 
petitic measures in diminishing the frequency of the 
occurrence of cardiac inflammation. 

The articles on „Chronic Rheumatism, Gonorrhwal 


` Rheumatism, and Muscular Rheumatism are from. the pen - 


of Dr. A. E. Garrod. The essay on Rheumatoid Arthritis 
is contributed’ by- Dr. Kent Spender, , of the Royal 
Mineral. Water Hospital, Bath ; unfortunately, before its 


completion he had to relinquish the task. The revision, - 


however, fell into fortunate hands, and was undertaken 
by Dr. A. E. Garrod, who entirely. contributes the section 
on treatment.- Rheumatoid arthritis in children forms, 
the subject of a special essay by Dr. Still.. 


` a full description of the disease, an account of its path- 


ology and treatment, and of its modifications and con- 
current disorders. Mr. BoWlby contributes three suc- 
cinct articles on Mbollities Ossium, Acromegaly, and 
Hypertrophic Pulmonary: Osteo-arthropathy, 

All Will agree. that the essay on Gout could not have 
fallen into better hands, coming as it does from the pen 
of Sir William Roberts: “The author expresses the view 
‘so clearly enunciated by him in.the Croonian Lectures 


for 1892, with regard to. the“existence and. decomposition. 


` of the so-called quadri- urates. The relative merits of the 


ene local treatment of gout. 
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mechanical and chemical theories of the production of 
‘the “symptoms of: gout .are - càrefully examined., The 
“monograph concludes with a consideration of the general 
Dr. Saunby contributes 
the ari on Diabetes Mellitus ; the late Dr. Ralfe the 

on Diabetes Insipidus.. This part of. the. volume 
concludes with an.essay on Tardacedüs Disease by Dr. 


Howship Dickinson. 2 A 


The mono- 
graph on Rickets is written by Dr. Cheadle, and includes - 
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The second divisionef the works devoted to disegses 


of : Alimentation and Excretion.: Two essays | on the 


. general path8logy of Digestion and Secretion fitroduce ; 


the subject. In the former, Drs, Ralfe and Soltau Fene 
wick give an account of .what'may perhaps not in- 
- appropriately be termed the clinical chemistry of diges- 


Regius Professor of Physic in the University of tion, ‘and -describe the more recent methods .for the 


| qualitative and quantitative determination of the various 
| Constituentsy—nermal and pathological—of the- digestive 


‘juices, moré especially, of course, of thegastric juice. ` 


Itgis to be wished that the value of exact. chemical 
examination of the gastric contents after test meals 
should: be more recognised i in this couxtry. Taf general 
“Pathology‘of Secretion is the subject of a short essay by 
Dr, Rose Bradford. The pathological modifications, both 
in quality and quantity, of external and internal secre- 
tions are considered. Shock and Collapse is treated in an 
original manner by Dr. Cobbet ; Diseases of the Mouth 
by Dr. Wills, and Diseases of the Œ sophagus by Dr.’ 
Rolleston. 


“authors.” Among the monographs composing , this sub- 
section of the work may be mentioned the essays on 
Dyspepsia and Gastritis, by Dr. Lauder Brunton. These 
articles contain amass of valuable clinical, information, 
and many useful hints for the treatment of these dis- 
orders. 
which is characteristic of their author. Dr. Stocker 
contributes:a short account of Sea- sickness. He divides 
-the treatment of this most unpleasant ‘disorder into 
preventive and remedial. '` Under the “former head’ he 
advises light diet and purgation before ‘starting.. ‘He 
regards the beneficial action of the ‘bromides’ .as most 


probably due to the anesthetic action which they exert - 


on the pharynx and larynx, and suggests that they would 
probably be as efficacious if ‘given, as gargiles. The 
Editor writes an account of Mountain-Sickness. ‘He 
adopts, the view. that. the symptoms. are`, due to’ the 
diminished oxygen tension, obtaining at high altitudes. 
Prof. Allbutt further. contributes the essays. on: Neuroses 
of the Stomach and Gastrectasis. In the formet articles 
the author gives an account of thegrecent researches of 


Pawlow upon the nervous mechanisms influencing gastric ` 
-He then passes to, the symptoms of the many ` 
Motor Disorders of the - 


‘secretion. 
varieties of gastric. neuroses. 
stomach are dealt with, and ‘the article concludes with an 


| account.of the neuroses of the other abdominal viscera. 


The artiele on Gastrectasis comprises a discussion .of 
the etiology, varieties, diagnosis and treatment: of this? 
disease. ` ae oe 

Tke essay. on Ulcer of the Stomach. is written by Dr. 
Dreschfield. Tht author-first gives a brief account of 
the history of this®affection, he then passes on to the 
zetiology, considering the’ vé/e played in Ms production 
by ‘sex,.age, race,.clintate, occupation, &e. 
sion of symptomatology ig very fujl, and includes a 
mention of *“Acetontria and ‘Diageturia. The complica- 
tions and sequelz 2 are fully considered, as is the diagnosis, 
prognosis -and . treatment. ‘Duodenal Ulcer forms the 
subject of a short appendix to the above article. An 
able monograph on Tumaurs of the Stomach is. from the 
pen.of ‘Dr. Hale White? - Short accounts of Subphrenic 
Abscess and Diaphragmatic. Hernia are given by Dr. Lee 


t . 


The Diseases of thè Stomach are treated'by several 


They are written in’.that clear and lucid’style ` 


The discus- ~- 


Y 


° 
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Digkinsone A succipct essay o@ Abdominal Diagnosis of Diseases o¥the Rectum and Anus, by} Mr. Allingham ` 
aud a Gynaecological point of view is contributéd by | conclude the volumé. oo . 


> Playfair. Enteroptogis: is treated by Mr. Treves. 

. T normal mechanism of the susperwion of the various 
abdominal viscer® is first. considered, and then the dis- 
placensents undergone by the viscera severally are dis- 
cussed. The commonest: of all these conditions, viz. 
movable kidney,-is reserved for a future article. The 


author then passes on to general ptosiseof the, abdominal | 


viscera or GWenard’s dis@ase. Its results and treatment 
are (lescribed and illustrated by three well-marķed 
cases. 

Theri sectien of the beck is devoted to diseases of 
the Peritoneum ; it begins by an article on Acute Perito- 
nitis, which is written by Mr. Treves. After a few 
pregnant general considerations the author proceeds to 


enumerate the chief varieties of peritonitis classified ac-. 


cording to their cause. A table of 100 cases of peri- 
tonitis from the records of the London Hospital is given. 
The symptoms are next, discussed, and numerous 
temperature charts appended. The course, termination, 
and prognosis of the disease are then considered, and 
the article closes with a clear enunciation of the lines of 
treatment, operative or medicinal, to be adopted. The 
remaining part of this section is written by Dr. Allchin. 
The author first directs his attention to Acute, Peritonitis 
of Undetermined Nature. Simple Chronic Peritonitis is 
then dealt with, subsequently Tubercular Peritonitis, and 
finally New Growths of the Peritoneum. From the brief 
sketch given above it will be obvious’ that the whole 
subject is very thoroughly treated, and that all of interest 
to the physician finds very ample consideration. 

The concluding division of the volumes is: devoted 
to Diseases of the Bowels. The subject is opened by 
-an essay from the pen of Dr. Lauder Brunton on the 
Physiology of Feecal Evacuation and Constipation. 


. » The author considers fully the. connections between the 


central nervous system.and the intestines, and discusses 
the influence of emotions upon intestinal peristalsis. 
Under the head of Constipation Dr. Brunton discusses 
eits ca@ses and freatment, position playing an important 


part, relief from hahjtual constipation being occasionally’ 


obtained by advising the patient to defecate in the 
crouching positipn. The essay on Diarrhcea is from the 

epen of the same author, and forms an admirable study 
of the subject. Dr. Rolleston contributes an article on 
Diseases of the Small Intestine, ‘and Dr. Hale White a 
short monograph on Colic. ; The editor has dene well to 

* entrust a special article on the Diarrhæas of Children to 
Dr, Eustace Smith ; this, for ‘the general practitioner, 
‘most important subject, is exhaustively treated by the 
author, who, from the fulness of his. tlinical experience, 
handles the subject of treatment especially welle Sprue 
„or Psilosis i$ well treated by Dr. Patrick Manson. 

Mr. Frederick Trevers writes ån account of Intestinal 
Obstruction ; «physicians will: find this essay:most’useful 
for reference. Itis vegy full, and well classified, so that 
the reader can easily find what. he wants. The essay on 
Perityphlitis, ôr Peritonitis localised în the region of the 
Ceccum, is from the pen of the same author, and forms a 
complete clinical study ofethe subject. A - carefully 
written monograph, by Dr. H&le White, upgn Diseases 
of the Colon, and a short note on the Differential Diagnosis 
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Vol. iv. opens with a section on Diseases of the Liver., 
This ‘subject is introduced by four monographs of general ` 
interest on the Anatomy and Physiology of thé Lives, 
Congestion of the Liver and Jaundice by- Dr. William 

e 
'Hunter. The same author subsequently contributes 
special articles on Toxtmic Jaundice, Weil’s Disease, 
and A@ute Yellow Atrophy. Dr. Hale White writes a suc- 
cinct account of Perihepatitis and Hepatic New Groyths. 


‘Whe difficult medico-s@rgical subjects of Diseases of the 


Gall Bladder and Bile*Ducts and Cholangitis are ably 
handled by Mr. Mayo Robson. The great progress: 
which has of late been made in the treatment of these 
affections will render Mr. Robson’s article, which is quite 
up to date, of especial value Žo physicians. We find 
it odd, however, that no mention Should be made in the 
bibliography of a book recgntly written upon this subjgct 
by Mr. Waring. The section concludes with an essay 
on Diseases of the Pancreas by Dr. Fitz. 
. The second division of the volume is devoted to ` 
Diseases of the Kidneys. Dr. Rose Bradford writes a 
complete essay on the General Pathology of the Renal 
Functions. The first part of the essay is devoted to 
abnormalities in the urine and their detection. eI 
second part concerns itself more especially with the 
General Pathology of Renal Disease, in which are com- . 
prised a short discussion of Dropsy and Utemia. Prof, 
Alexander Macalister contributes an article on Nephré- 
ptosis, or Moveable Kidney, to which is appended a rich 
bibliography. Dr. Howship Dickinson writes a complete » 
essay upon Diseases of the Kidney characterised by 
Albuminuria. The Diseases of the Kidney which admit 
of surgical treatment form the subject of a comprehensive 
article by Mr. Henry Morris. ; 

The third division of the volume occupies, itself with 


the Diseases of Lymphatic and Ductless. Glands, in 


which are included Diseases of the Thyroid Gland, the 
Spleen, Supra-renal Bodies, Hodgkin’s Disease, and 
Scrofula. This section concludes with a monograph on 
Obesity by Sir Dyce Duckworth.. The article contains g 
discussion of the various methods of treatment*adopted 
in obesity, such, for instayce, as Banting’s, Salisbury’s, 
Oertel’s, &c., and a useful dietary adopted by the author 
in his own practice. 

The fourth part of the book is devoted to Diseases of, 
the Respiratory. Organs, id comprises articles by Dr. 
Ransome on the General Pathology of Respiratory”, 
Diseases, and the Treatment of „Asphyxia, and one 
on Physical Signs of Diseases of the Lungs and" Heart 
by Dr. Hector Mackenzie. The volume concludes with 
a section on Diseases of the Nose, Pharynx, and Larynx. 
The articles in this bast section are from the pén of nose 
and throat specialists, and include contributions by Sir’ 
Felix Semon, Dr. Watson Williams, Dr. Greville Mac- 
donald, and Dr. de Haviland Hall. 

The edifor and his cellaborators are again to bè con- 
gratulated upon these further fruits of their labours. To 
compare one volume of the system “wish another wert 
be idle.. The impression of the reviewer is, however, t— 
the present volumes, if rather less radenie oa 
predecessors,efulfil to a remarkable degree the wants, of $ 
the Student and practitioner of medicine. , F. W. T. 
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i ELEC TRO-CHEMISTRY. 


"The Elements of * Electro- Chemistry, treated Experi- 


_available in-a decture. 


menially. By Dr. Robert Liipke. Translated -from 
tht, second,” revised and enlarged edition by M. M. 

© $ Pattison Muir, M.A. Pp. x. + 223. „ (London: H. 
e Grevel and Co., 1897.) . 


° THE parts of electro- EEE with in’, this 


book are the electrolysis of liquids, the theory of. 
solutions and of osmotic pressure, and the theory ef the 
gabanic battery. We gather érom the preface that the 
main object of: the book is to “sive a description oa 
number of experiments which illustrate the most im- 
portant laws of the subject. We think that the‘author 
has been successful in this respect, and that the book 
will prove useful to teachers, of physical chemistry. For 
the experiments déspribed in this book are essentially 
lecture experiments ; they re arranged not so much with 
tlre object of getting the A possible accuracy, but 
by means of simple apparatus to give striking ‘illus- 
trations of the points under discussion in the time 
The experiments are described 
in sufficient detail to enable any one to repeat them 
without difficulty, and seem well oe for the purpose 
fos which they are intended. When, however, we leave 


othe description of the experiments and come to the 


` 


conclusions which the author draws from them, the book 
seems to usgto be much less satisfactory ; the statements 
are sometimes obscure, and occasionally erroneous. In 
the chapter on Faraday’s laws of electrolysis the text 
seems to imply that the’ amount of salt electrolysed 
by a given quantity of electricity depends upon the time 


the electricity takes to pass through the electrolyte. The. 


statements are on pp. 34 and 35, and occur in the 
definition of what the author means by the expression 
“ electrochemical equivalent. ” This is quite different 
from the ordinary meaning’ of the term electro- 
chemical équivalent of a substance. In this book the 
electrochemical equivalent is not, as hitherto, the number 
of grammes of the substance separated by the passage 
, through the electrolyte of one unity of electricity, but 
*the number of units of electricity required to separate 
the formula weight in grammes of the substance. We 
think that nothing but confusion can come from using 
the old expression in this new sense. This, however, is 
not the worst; for in defining this quantity the author 
says “the electrochemical „Equivalent—that is to say, 
the number of coulombs which causes the separation in 
one second [the italics are ours] of that fraction of the 
atomic weight of the' metal or of the formula weight of 
an anion group which corresponds with a single valency.” 
Of course the allusion to one second is quite misleading ; 
the statement would have been equally true if one cen? 


. tury had been substituted for one second. The point is 


unfortunately emphasised by the translator, who has a 
footnote to the effect, “the statement in the text maybe 
put thus: the electrochemical equivalent is the number 
of coulombs that causes the ‘Separation of a gramme 


explpsive gas per sec@nd, and therefore the” fuagticy of - 
electricity was ‘1667/'174 ; that is ‘958 coulombs 

We have devoted some space to this point because it 
is one about whith students are apt to fall into error, 
even when it is not suggested to shen” by the text-books. 
It is only fair, however, to say that the other chapter are 
much better than-the one on Faraday’ s law. The chapter 
on the resistance of electrolytes is clear: it would have 
been more “onfplete if it had contained an account of 
Mr. Whetham’s experiments én the velocity of the ions. 
By a misprint the student, when determining thegresist- 
ance of an electrolyte, is directed to adjust the resist- 
ances until the telephone sounds. Ih the c¥@fters on 
osmotic pressure we have a clear account of the methods 
of preparing the semi-permeable membranes of ferro-- 
cyanide of copper. In connection with this subject we 
may remark that it would be interesting to have brought 
together all the various experiments made on the freezing 
and boiling points of organic solutions, so as to see how 
great, if any, are, the divergencies from the strict accuracy 
of the law that substances in solution exert, as osmotic 
pressure, the same pressure as that which they would 
exert if they were to occupy as gases the same volume 
at the same temperature. 

A large portion of the latter part of the book is taken 
up with the discussion of the theory of the galvanic. cell ; 
this is generally clear, and the experiments as usual are 
good and well described. It would be well, however, to 
discriminate in the theory of the potential difference 
between a metal and a solution of the salt of the metal 
between what is derivable from the theory of osmotic 
pressure and what is the result of further assumption. 
The theory. shows that m this potential difference is 
expressed by an equation of the form 

m= —agloga +C 
where 6 is the absolute temperature, a a constant, œ a 
quantity proportional to the osmotic pressure of the 
action in the solution, and C a quantity of which all that 
is known about it is that it is independent of the strength 


of the solution, to write the expression in the form 
e 


w= ablogs o "s 


as is done in the text, is to assume that. this constant is 
proportional to the absolute temperatufe, an assumption 
which ought to be justified by a series of experiments at 
different temperatures. We have-no hesitation in recom- 
mending fhe book to teachers of physics, though we think 
it a somewhat dangerous book to put in the hands of ‘ae 
student at the commencement of his studies in electro- 








chemistry. ° 
x OUR BOOK SHELF. 
The Foundations of Scientific Agriculture: By Samuel 
Ceoke, M.A., F.1.C., F.G.S. Pp.tix + 268. (London : 


Longmans, 1897. 8 . 
THE author*is a Professor in the College of Sciences at 
Poona; his book contains the matter of a short course 


. equivalent of a mefal or anion group in one second.” To 
emake matters Worse the following nurferical example is 


given, 
t “Supposing that 20 c.c. hydrogen and 10 c.c, oxygen 


* were obtained in an apparatus for electro®sis of wate? in 
. three minutes, this is equal to the production of "1667, c.c 
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of lectures’ which he has beerf in the habit of delivering 
to a mixed class of students. In the cpurse of 260 pages 
he treats of meteorology, mineralogy, rocks, soil, plant 
morphology, Indian crop b manures, implements used i in. 
cultivatiog, and ensaca There is besides a scheme 
of qualitative analysis, a glossary of terms, and 1%29 
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examination questions. The bosk is written with ability 
and vigour, and evidently with a keen appreciation of 
the special needs'of India. A full discussion of any 
* subject in the brief limits. to which he author confines 
himself is, of cdùrse, quite impossible, but enough is 
dne % arouse interest and inquiry, and this apparently 
ig the author’s object.. One paragraph we must quote. 
Alluding to the present: effect of Government education 
in India, namely the withdrawal of the educated classes 
from agricultural pursuits, he says: “Te fest great step 
in renovatitt® the profeSsion of agriculture must come 
from, the introduction of. rational systems of national 
education. Governments must needs rectify tfeir 
educa¥jgnal codes so as to give greater encouragement 
to stutlieS tending to the enlightenment of rural popula- 
tions in regard to food production and the relation of 
the science of rural economy thereto, combined with 
systematic demonstrations of economical methods of 
; applying science to agricultural practice.” This advice 
is equally needed in our own cquntry. R. W. 


- The Zoological Record. Volume the Thirty-third; being 
Records of Zoological Literature relating chiefly to the 
Year 1856. By J. A. Thomson, R. Lydekker, R. 
Bowdler Sharpe, G. A. Boulenger, W. A. Herdman, 
B. B. Woodward, A. W. Brown, D. Sharp, Florence 
Buchanan, R. T. Günther, and R. ven Lendenfeld. 
Edited (for the Zoological Society of London) by 
David Sharp, M.A. „ F.R.S., F Z.S., &&. Pp. 890. 
(London : Gurney and Jackson, 1897). 
GREAT credit is certainly due’ to the zoologists for 
the way in which they keep up their “Record,” and 
for the punctual manner in which the annual volume 
is brought out.> The zoological literature of 1896, which 
has appeared in various works, memoirs and periodicals 
all over the world during that year, has been already 
investigated and abstracted by these diligent recorders, 
and the summary of it appears in the present volume, 
the preface of which is dated in September last, and 
which was actually issued to the public in November. 
In no other branch of science, so far as we know, has a 
“Record” been kept up for so long a period, or issued 
. so nearly up to date. ' i 

Besides eighteen records relating to as many branches 
of zoology, the present volume contains a very useful 
alphabetical list of the journals and other periodicals 
that contain zoological papers. This is arranged accord- 

e ing t@ the abbreviated titles by which the journals are 

uoted in the various ‘ Records,” but the- full titles are 
also added, so that*we have here a complete and most 
useful catalogue of zoological periodicals, We have not 
counted their umber, but the list takes up about forty- 

+ two closely printed pages, so that if we reckon them ata 

thousand we shall not be much over the mark. Besides 
analysing the separate publications referring to his 
particular subject, the unfortunate recorder may, there- 
e fore; have nearly a thousand periodicals to®consult, in 
order to collect together the fragments relating to his 
particular subject. So great being the field of work 
in zoology alone, it is difficult to over-estimate. the 
extent of the task about to be underteken by the Royal 
Society of preparing an annual recqed of the literature of 
all brancheg of science. hg g 
As regards the individual yecords in the present 
volume, we observe with regret that several of tham are 
without anyssort, of introduction. It is obvious, as we 
pointed out last year, that an introduction, specifying the 
principal points in which an advance has been made in 
the particulary subject, $ a necessary part of a good 
record, Such an introduction would be read with 
interest by many zoologists, who do not require to go 
ipto details very deeply—arsd should on no account be 
omitted. Considerable care and time is, no doubt, in- 

“volved in its preparatjon ; but we trust that Dr. Sharp, 

who in this respect himself sets an excellent example as 
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regards the fsecta, will not allow any of his “ ret 
corders” to shirk this payt of their task, however unwillirtg-. 
he may be to add to their arduous duties, 


Annuaire pour An 1898, publié par ‘le Bureu des 
Longitudes. Pp. 612+ 147. (Paris: Gauthier-Villas 
et Fils.) ° . : x 

Annuaire de l’ Qbservatloire municipal de Montsourise 
pour PAnnée 1898. °Pp. 636.. (Paris: Gauthier- 
Villars et Fils.) i l 

THESE two year:books of scientific information annyally ` 

èncrease in value by! the addition of néw data and re- 

vision of the old. The Annuaire of the Bureau of 

Longitudes has undergone several changes. In the: 

astronomical part, the tables of mean positions of stars 

supposed to be variable have been omitted, the tables of . 

the elements of minor planets have been curtailed, and 

in the same way ‘the: number df coordinates referring to 
the orbits of double, stars }4s b@en diminished. The 

table of elements of periodjf comets only observed at a 

single apparition has beer¥ transferred to the Connes- 

sance de Temps, but comets observed at a return are 
retained in the volume. The chapter on tides has been 
rearranged and revised, and new tables inserted. M. ` 

Moureaux contributes three_new charts showing the 

magnetic elements in Francë, based on direct observ- 

ations ; the charts are for the epoch January 1, 1896. 

M. Berthelot brings up to date the tables in the secgion 

on thermo-chemistry. The articles in the Aznuairs adie 

all interesting. MM. Loewy and ,Puiseux contribute a 

paper on recent progress in the knowledge of the 

lunar surface, obtained by means of phofégraphy; M. 

Poincaré contributes a valuable paper on the stability ef 

the solar system ; an account of Fizeau’s scientific work 

is given by M. Cornu; and M. Janssen describes the 

work done at the observatory on the summit of Mont . 

Blanc in 1897. - Finally, there is an address by MM. 

Janssen and Loewy, delivered on the occasion of M. 

Faye’s jubilee last January. . 

The Annuaire of the, Municipal Observatory does not 
cover so wide a field as that of the Bureau des Longi- 
tudes. It contains the results of observations made, 
during 1896, in the departments of meteorology, 
chemistry, micrography, and hygiene under the control 
of the Municipal Council of the City of Paris. In each 
of these branches, and. especially in the sections of 
chemistry and micrography, a large amount of work 
was done beyond the mere compilation of statistics, and 
the volume is thereby rendered serviceable to* alt who 
are interested in the scienge of public health. 


Mémoires de la Société de Physique et @ Histoire 
naturelle de Genève. Tome xxxii, Seconde Partie. 
Pp. lxxxi + gor. (Genève: Georg et Ce, Paris: 
G. Fischbacher, 1896-97e) 

THERE are five papers in this volume, illustrated by, 

fourteen plates and numerous figures in the text. In. 

‘a long memoir, Mlle. C. Schépiloff describes her re- 

searches on the nerves of the labyrinth or internal ear, 

and the functions of the brain and medulla of frogs, with 

a general comparison of the central nervous systems of 

various batrachians, A demonstration of a fundamental 

theorem referring to the, primitive factors of prime, 
numbers is developed by M. Ch. Cellérier. Anatothical 

vesearches on a number of plants are described by M. 

J. Briquet. M. P. de Loriol describes some echinoderms, 

and M. J® Briquet makes a contribution to a flora of 

Paraguay. i : : 

Elementary Practical Physiography.Sgction 1.) By John 
Thornton, M.A. Pp. vii +311. (London: Ldngi™ 
mans, Green, and Co., 1897.) “i 

THE elementary stage ofethe physiography examiMes 

of the Depaftment of Science and Art is now divided> 

info two parts, the first part (Section One, as it is termed) 
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dealing with the fundamental principled of physical 
ssctence, and the second with phygical geography as it is 
generally understood. The complete syllabus thus pro- 
vides the outlings-of an elementary course of general 
science.. Mr. Thornton’s book has been written upon the 
lifes of the first part of the syllabus, and therefore it is 
limited to brief treatment of the elementary facts and 
principles of physics and chemistry. @ large number of 
experiments are included, some ef them good. The 
illustrations are also numerous, and some of thet, are 
original. i : 
The Wealth and Progress of New South Wales, 1895-960 
By T. A. Coghlan. Vol. i. Ninth issue. Pp. 491. 
‘(Sydney : Government Printer, 1897.) 
THE difficulty in preparing a volume of this kind is to 
limit the information concerning the details of local 
affairs, and yet make them useful both locally and to the 
outside*world interested A the features and progress of 
our colonial possessiofs. r: Coghlan, the Government 
Statistician of New South es, seems to have success- 
full¥ adjusted the balance of the two interests, with the 
result that his volume appeals te all who wish to have 
„accurate information concerning the active life of the 
Colony. Moreover, there are chapters on the history of 
‘the Colony, the climate, geological structure, physical 
configuration, fauna, flora, forestry and fisheries, and 
mines and minerals. The volume will be very service- 
ableefor reference. g , : 
„o * . k 





LEJTERS, TO THE EDITOR 


“ {Zhe Editor does not hold himself responsible for opigions ex- 
° pressed by: his correspondents, Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 

~ No notice ts taken of anonymous communications. ] 


The Glacial Period and the Irish Fauna. 


Ir has been shown by the work of many observers, in Scot- 
land, Ireland, north-western England and the Isle of Man that 
during the Glacial Period the basin of the Irish Sea must have 
been filled with an ice-sheet. It is not probable, therefore, that’ 
the interesting- speculations of Dr. Scharf on the origin of the 
‘Trish fauna (NATURE, October 28, 1897), in so far as they are 
based upon assumptions as to the glacial conditions of the Irish 
Sea, will meet with much acceptance amohg geologists. 

There is one possible- mode of migration for land-animals in 
formerly glaciated regions which I think has been too frequently 
ighored by students of the subject. 
that thé ice-sheet itself may have furnished a practicable route 
across narrow seas, In Prof. I. C. Russell’s luminous description 
of the Malaspina Glacier of Alaska, we read that ‘‘a broad 
game-trail which had evidently long been used by bears, wolves, 
foxes and mountain-goats,” skirting the Chaix Hills, ‘‘con- 
tinued across the glacier 6 or 8 miles north-eastward to the 
Samovar Hills.” Again, Dr. Schtrf himself incidentally men- 
tions that in Northern Europe ‘‘it is a well-known fact that 

‘reindeer are in the habit of travelling considerable distances 
on ice.” i 

During my recent survey of the Isle of Man I have found 
abundant evidence to show that during the maximum glaciation 
an extraneous ice-sheet swept across the highest summit (2034 
feet), and also that during the closing stages of the Glacial 
Period this ice-sheet melted away more rapidly in the vicinity 
of tht island than in the surréunding obliterated sea-basin. 
Under such conditions the island formed a nunatak accessiblee 
for any,animal which could cross the ice. And I think thate 
the general circumstances attending the close of the Glacial 
Périod Indicate that most of the land surrounding the enclosed 
sea-basins in our latitudes might be in a condition fo sup- 

* port animal life before the decaying ice-lobes had disappeared 
On these hollows? During the earlier stafes of the Glacial 
„Period it is clear that the clithate was such as to favour 

the_aretmulation of glaciers even at sea-level, and this con- 
Aon persisted until ice-sheets of “great thickness had covered 
the fowlands.’ This growth at length ceased; perhaps, as [have 
elsewhere suggested, in‘the east sooner than in the west, bec&use 
4° NO. 1472, VOL. 57] R 


I refer to the probability f- 





of the greflter amount of Sowfall along, the westerf periphery 
of the sheet. ` : 


In the northewn part of the Irigh Sea basin there e&isted*a, 


high plateau of ice, its surface probably not far, if at all, short 
of 3000 feet above present sea-level. An amelioration of climate ° 
set in, and progressed until, say, no permgnen? snow was possible 
at any altitude under 1000 feet. But the ice-sheet was alread” 
in possession, and by reason of its elevation would remain, 
throughout the greater part of its area, uninfluenced by this extent 
of change, or it might even still continue to grow where there 
was sufficient precipitation. In an ice-choked basin hemmed ` 
in by hills as is the Irish Sea, the @scharge by fw alone was 
scarcely likely to keep pace with the surface accumulation. 

Net until the climate became such that melting was in 
progress over the whole plateau would there be much general 
lowering of its surface. Under such conditiogs, as the gation 
of the ice-sheet was equal to, or greater than, the upland? upon 
which it abutted, the snowfall could no longer remain perman- 
ently, even on the hilly ground. Hence, as the land emerged 
from its icy covering, it would remain bare, and ready tv support 
vegetation, Ason the Malaspina Glacier, even the ice itself, 
where covered with morainic débris, might become verdure-clad. ' 

The melting influence of rain falling upon the ice-sheet 
would be distributed equally over the recipient surface, for its 
superfluous heat would be at once.absorbed. But whatever rain 
fell upon the emerging land could gather and flow in compara- 
tively warm streams, capable of exerting a considerable differ- 
ential effect where they impinged upon the margin of the ice. 
There would thus be a general tendency for the melting mass to 
shrink down more quickly in the vicinity of land; and-this 
effect would besaccelerated as the lower levels were uncovered. 

These are the conditions disclosed by the field evidence in the 
Isle of Man, and that life existed under such conditions is 
proved by the presence, in one of the gravel-terraces of this. 
period, of the arctic fresh-water crustacean Lepidurus (Apus) 
glacialis, which lives now in icy pools near’ glaciers’ in Norway 


‘and Spitsbergen, along with-an arctic willow, Salix herbacea, . 


and a few otherplants of wider range. 
The Irish Elk reached the Isle of Man about this time, and I 


‘think it probable that it crossed from the mainland on the 


waning ice-sheet. The-evidence is altogether unsatisfactory for 


„a Post-Glacial larid-connection, as Mr. P. F. Kendall has shown. 


The distance between the nearest points of Ireland and Scot- 
land is about the same as between the nearest points of the Isle 
of Man and Scotland, and I see no reason why certain elements 
of the Post-Glacial fauna of Ireland should not have been . 
similarly introduced by the ice-bridge. At any rate, in wiew of 
the above-quoted data furnished by the Alaskan Glaciers, this 
appears to me to bea legitimate supposition, and one which is 
in keeping with the general trend of the geological evidence. 

f G. W. LAMPLUGH. 
—— ; e 
The Variability of Mira Ceti. Z 

THE notes in NATURE, December 2 and 9, are very welcome, 
as they show more interest in o Ceti than in late years, and 
especially as from present information there hve been but few 
observations from this side on the recent appearagce. 
that I have seen, so far, more of the star than any one else. 

The maximum of Mira, following previous ephemerides, was 
due October 1. But Zhe Companion and Chandler have added 
a correction Sf about forty days,and given the date as November 
9. This phase appears to have occurred this season November 
30, which is sixty days late. But it is not at all improbable that 
another maximum may be observed, although the star seems new 
to have’ broken away definitely. It was a step or so brighter 


“than a star (3'99 H.P.) Jast night, and is unchanged to-night 


except ineolour. Its r@idish cast to-night, judging from some 
past experiences, indicates a change in light, andeanother rise 
may occur, ° 

The magnitude November 30 was 3'2, Gamma Ceti being 
3°59 Harvard measurement: æ. ° : 

It is remarkable that while there is agreement as to the light- 
curve of Mira for three years, the dates of maximum are as much 
as five weeks apart. Rut-there still remains some doubt as to 
the fluctuations in 1894-95 ; and did not Mr. H. M. Parkhurst 
confirm the present writer’s observations of tleat apparition, they 
would have been thrown out of,court. And some doubt would 
attach to Mr. Parkhurst’s did not an observer at, Moscow, me- 
tioned in NagURE, confirm both of us. Davip FLANERY. 4 

Memphis, Tenn., U.S.A., December 24, 1897. 


It seems e 





‘THE circumstances which led to the recent advances 
in seismological science are closely connected with 
@mearéhquake-like reformation in the policy of a foreign 


* country. The country referred to is. Japan, and the story 


of the changes it so suddenly effected is wellknown. ' 
. To bring about'thé new conditions engineers, archi- 
tects, doctors,’ lawyers, ‘sufveyors, H@eraki ' generally, 
together wit» representaitves of a variety of trades,-were 
invited to the birth of a new régime. 8 

Tife éngineers , built. their bridges, but found that they 
were Maken doyn ; architects weré disheartened: that 
their-hoWses were unroofed and. subjected to. processes 
of shattering ;. doctors, learned that seismic disturbances 
might. be ‘followed :by-nervous prostration, tetanus and 
erysipelas ;. lawyers ‘were: perhaps perplexed ‘when: their 
opinion ‘was required respecting the ownership pf super- 
imposed properties ; thé’ surveyors saw that tlie) aréa of 
a piece of ground was not ‘necessarily a constant duantity, 
and that gate-posts; ‘on which bénch-marks hid been 
placed, might ‘change their position by hopping} short, 
oné and. all were impressed by the mobility théir 
near surroundings, and were often alarmed Hy rude 
awakenings. pene 7 

The result of this was that an unusually keen | iterest 
was taken in all that pertained to earthquakes, ; hd the 
new-comers, one ‘and all—by speech, writing, r by 
special investigation—contributed to the advan, pment 
of seismological knowledge. p it , 

Amongst the many workers stationed in To jo we 


find the names of Verbeek, Wagener, Knipping, plin, 
Mendenhall, Ewing, Gray, ` Perry, Ayrton, est, 
Alexander and Knott; whilst amongst the Japan je, no 
less enthusiastic than their new colleagues, we | e the 
names of Sekiya, Omori, Hattori, and many | |hers. 
Outside assistance came from Bissett and Ta] bt in 
Yokohama, Fukushi in Sapporo, and a number ther 
workers throughout Japan. ` k 
At this time Tokio was.in reality a city off many 
inventions, all of which were for the purpose of | |tain- 
ing trustworthy information about earthquakes} their 
name was legion, and it is no exaggeration to sj |that 
of seismographs, seismoscopes and seismometers ‘nore 
than one worked with at least fifty different device 
Ong great problem which presented itself v . to 
suspend a mass of material so that at the 'time| j an 
earthquake it should practically remain at! rest) The 
solution was first sought for in the bob of an or{ lary 
pendulum. It being supposed that greater st; [lity 
a would be attained if the lengths of the pendulums | jere 
increased, thtee enthusiasts, in order to obtain a sy jort 


from the roof timbers of their houses, cut holes th} igh 
two ceilings, and the bobs of long pendulums werd ven 
to be seen in drawing-rooms. e 
Inasmuch as it was found that whenever a heavy 
quake occurred these pendulums were caused to 


inesome instances so violently that apparatus in| heir | 





vicinity was wrecked, attempts were made to 1 der 
them dead-beat and next astatic, and a series of eri- 
ments were started which it would require fad to 
describe. ° i 

Following ordinary pendulum? came horizontal p du- 


lums; combinations of ordinary and inverted pendu Bs 
rolling sphere antl cylinder seismographs, ball and! | 

seismographs, parallel motion seismographs, and 3 ha 
multitude of devices—not, only for regordingearthqu |es, 
but also for timing them—that about 1883 it was de} jed 
to hold a publec exhibition of earthquake appat us. 
This was heldin ‘Uyeno Pagk ; it lasted three days) hd 


` people flocked in such numbers to see the exhibits! lat 


police assistance was called in, and the sight-seers Were 
admitted in batches of about fifty. 
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marny stations fifty to eighty shocks may be recorded 
during a year, because the disturbances came at un- 
expected times and from unexpected. quarters, thg 
appetite of the Tokio seismologists was so far from being 
satisfied that a series of experiments, which extended. 
over several. yeas, were inaugurated on artificially* 
produced earthquakes’ . l ; 
Tlre'shakings were obtained at -first by the fall, from , 
heights up to about thirty feet, of a ball approachipg.a 
#on in weight, and s@bsequently by. the explosion of 
charges of dynamite ane gunpowder in boreholes.. 


The resulting vibrations—longitudinal, transverse, and ' 
' vertical—were recorded at a series of stations so arranged 


in electrical connection that the time of any vibration 
could be noted to within a small fraction of a second. 

Spare, time was occupied analysing eartlequake 
registers and the carrying oyf of geismic suryeys. ,The 
first of these was on an agéa of about nine acres, the 
next extended over the chy of Tokio,. whilst the Mst 
embraced a district some 500 miles in length, extending 
from the'capital to the northern island. > 


In the first of these surveys a number of similar ` 


seismographs, one of which was in a pit, were connected 
together in the same mannerthat instriiments had been 
connected when studying the effects of artificially pro- 
duced: disturbances; but with the latter, although a 
certain number of seismometers and seismographs W ešte 
employed, the records- were largely dependent upon 
information received on‘ post-cards respecting the time 
at which a, disturbance, had_ occurred, and® observations, 
respecting its duration, direction; and severity, ° 
This work, together with investigation on the volcanic 
phenomena. of Japan, the more or less mysterious sea 
waves which occasionally inundated the coast, the sup- 
posed relationship that might exist between magnetic, 
electric, and seismic phenomena, the effect of earth- 
quakes upon the lower animals, for studying which Prof. 
Sekiya kept a pen of pheasants, and a variety of other 
investigations formed interesting occupations for many. 
On February 22, 1880, seismic enthusiasm was brought 
to a head by a very severe shaking, which gave to 
Yokohama: the appearance of a town which had been 
bombarded. Taking advantage of the disturbed state 
of mind common not only to those who were repairing 
their roofs and ¢himneys, but. to the whole community, 
a meeting was called, and in less than sixty minutes the 
Seismological Society of Japan, with its rifles and 
regulations, was establisked Many paid their sub- 


‘scriptions before they left the hall. 


One great incentive to the work was competition 
between rival bodies, and many. a time a member of the 
new Society, because his geismogram of the last quake’ 
was insignificant 4s compared with that obtained bya 
neighbour, after bitter controversy returned home-* 
wards from a meeting with a sad heart. At first these 
differences were regarded as the results of differences 
in the adjustment or construction of the instruments 
which had been employed, and it was not before sharp 
battles had been fought that it was recognised that the 
differences were due to differences in the localities of 
installation. a 1s 
* The feeling which at this time prevailed was not un- 
fike that which characterises many sportsmen who, in 
the ordinary affairs of life, are everything that is admir- 
able, but in the excitement of the field the desire to excel 
exceeds all others. 
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.° [*_PaRTH MOVEMENTS WHICH WE FEEL. average two or three earthquakes per day, whilst at- 


After seventeen years the seismic fêvar has abated, rom 
k h : "m 


we say with the poet— 
mA, * 


“ Haec olim gemindsse juvabit.” 
: amn, 


Now what “was the good of all this expenditure of times" 


and money in’ the endeavour to trap the fleeting earth- 
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quake? The EE T of Japan, Ro doubt, saw 
a little that was befort them ; but now, when they stand 
beside the elaborate seismographs of the present day, 
costing 50/. or 1902, and look backward upon the days 
when Sins were propped up in rows to act as seismo- 
sc®pes, and twopence would buy abit of string and a bob 
for a pendulum, I do not think that it was ever anti- 
Gipated that the study of earthquakes would lead to the 
knowledge which we now possess. , 

In seismometry we have seen the gradual evolutéon of 
several types of instruments which give faithful records 
of the amplitide, period, duration, gnd the time of occur- 
rence of all ordinary earthquakes. 

For this work we are greatly iNdebted to Ewing and 
Gray, and it is fair to say that the seismometry of Japan has 
done much to revolutionise seismometry throughout the 
world. The examination of earthquake records completely 
changed our ideas of earthquake motion, and we learned 
that nearly all the forfnyla: \hich up to this time had been 
employed to calculate eartNguake elements had been 
foungled upon a wrong hypohesis. The fact that the 
period of earthquake motion irktreased as it died out and 
as it radiated, coupled with a diseussion of the observa- 
tions made upon the movements which had occasionally 
been observed in the bubbles of levels, magnetographs, 








Pic. x1.—Static diagram of the earthquake of July 19, 1891, showing the 
complicated direction of motion common to most earthquakes. (Milne.) 
w, $ 
and other instruments, and, above all, that now and then 
unfelt earthquakes had been recorded, enabled one in- 
vestigator to state, fifteen years'ago, that it was “not 
unlikely that every large earthquake might with proper 
instrumental appliances be recorded at any point on the 
land surfaces of our globe”—aeprediction which of late 
years.has been amply verified. 
. It was found that modified forms of seismographs 
might be used to record the joltings of a railway 
carriage, and thus to indicate defective points along a 
railway line. Another application of seismometry has 
been to measure the steadiness of a locomotive, which in 
part depends upon the manner in which it is balanced. 
Qn Japanese railways this has been thrned. to practical 
account, with the result that a saving of from 1 to 5 lbs. 
of coal per mile per locomotive has often been effected. 
The modern seismograph is also used to measure the 
elastic vibrations of bridge work, buildings, and steam- 
ships. ` i 
. The greatest matesial benefits which recent seismo- 
degtc,| investigation has conferred upon the world are 
those which have resulted in minimising the destruction 
of life and property. The bujlder now, rather than 
waking a structure strong because an eagthquake is 
sfrong, has before him definite measures and a clear 
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knowledge of the charafer of the farces ‘he niay expect 


to meet. Given the dimensions and tensile strength of a 
body that ha been overturned or shatteted, we can- 


calculate the maximam acceleration to which, the same. e 






; 


AR a GLH A A 


Peer ES LL] 
ETERA 


Fic. 2.—Earthquake of June 20, 1894, recorded at the Science College of 
the University of Japan. The upper figure is the S.E.-N.W. com: 
ponent; the middle, the N.E.-S.W. component showing preliminary ’ 
vibrations, the shock, and concluding vibrations; and the lower, the 
vertical motion. The, intervals are the seconds of time, (Ewing's 
Seismograph.) 
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has been subjected, and that quantity is practically 
identical with that derived from a seismogram. 

By experience we know the maximum acceleration 
which may be expected in a given district or on a given 
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Fic. 3-—The fore ant aft motion of a locomotave as balanced in England 
and after rebalancing in Japan, by which a safe speed has been increased 
from 28 to 35 miles per hour, and coal saved. (Macdoyald.) g 


site, and we can therefore proportion a structure to meet 
the known conditions. e y ac oa è 
The fact that the new rùles take into consideration 


that building? have to withstand measurable stresses, due ° 


. 


0 


‘led to that which is 


248 . . ; ~ e 


NALURE . 


[JANUARY 13, 1898 





E wa 
to more or`less horizantal displaæments applied at the 


foundation, have been largely adopted in the buildihg of 
hoùses “and the works ef engineers, i» a testimony 


e that they have been well worthy of censideration. The 


correctness of thesnew methods is found in the fact that 
imuery many instance’, tallchimneys, as well as those: of 
ordinafy buildings, together with buildings themselves 
embodying the new -principles, remain standing, whilst 
the old types have fallen or at least beem shattered. 
Wheh we remember that on June 5s 91896; Japan 
lost nearly 3@000 of her people by earthquakes and sea- 
waves, that on October 28, 1891, the’loss. of life was 
about 10,000, and the cost to restore railways’ and otler 
works gnvolved an‘outlay of approximately 3,009,000}, that 
the, C fa earthquake on June 12, 1897, is to be fol- 
lowed by an expenditure of 35 lahks of rupees for the 
restoration of public works, for the payment of which the 
Chief Commissioner of Assam applies for a grant from 
the Imperial revenue, the importance of anything which 
will minimise the effects of these great catastrophes can 
not. be over-estimated. : 

In Japan engineers and builders are already crystal- 
lising the results of experience and experiment,~ and 
stereotyped methods of construction are being gradually 

. Y 





Fy. 4—Gravestone as ggismometers, indicating direction:and intensity of 
movement. (Omori.) 


abandoned, wit the result that after fire, flood, or earth- 
quake, or as gther opportunities present themselves, new 
types of structure are growing up, which have already 
shown themselves to be better than the old. 
' Even if these results represented everythigg that the 
pioneers of the new seismology had achieved, they carry 
with them a feeling of satisfaction that the study of 
eagthquakes has not been altogether unfruitful, but has 
practical and simple in its ap- 

plication. s 

The experiments in which vibratary movemengs of the 
ground were produced by artificial means, whilst repro- 
ducing and affording an explanation of many phenomena 
observed or expected in earthquake disturbances, dfected 
attention to othegs, the existence of which was for the 
first time rendered probable. ° 

, The velocity of propagation of wave motion evidently 
increased with the intensity of the ittitial di8turbance ; it 
was greater for yertical arid normal than for transverse 
waves, whilst motion was’ propagated more rapidly to 
stations near æn origin than Setween stations which were 
atisome distance from the samt. 

‘The period of the movements increased db a disturb- 
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ance died out®or as it radiate. ‘A wave which hada’ 


- slight notch upon its crest by the gr@dual growth of the . 


riplet, as the motion radiated from its origin, was seen to: 
charge into a double wave. Within 50 oy 100 feet of an 
origin, the first movement was due to a wave of*com- 
pression, but beyond thts distance a separation betweef 
normal and transverse movements was not observable, 
The manner in which a shadow area, formed behind a, 
cutting or hill, waf invaded by movements creeping round 
the tw@ ends of the ‘obstruction was remarkable. These 


” 


and many other results were confirmed and extended by - 


actual séismograms oktained from a sgries’ of stateons 
Situated on a piece of ground less than ten acres in area. 
The motion on one side of this piece of ground was in- 
variably so much greater than it was upon the other side, 
that it afforded an explanation of the peculiar distribution 
of ruin, sometimes observed in a city after a disastrous 
earthquake. ` a Ne 
The fact that the side of, kreaj motion was that, 
where the ground was soft, afd the confirmation of this 
by observations in other locflities, was a matter that ĝt- 
tracted the serious attenti@n of architects and builders. 
Another observation wltich has received many practical 


applications, especially in connection with the foundation . 


of buildings, was that at a depth of 1b or 20 feet the 


a 








’ Fig. 5.--Destruction of an ordinary European structure (a cotton mill at 
Nagoya) by the earthquake of October 28, 1891. (Burton.) ‘ 


movements of the ground were found to be less than 
they were upon the surfacé. : 

The seismic survey of North Japan, which has been 
extended to cover the whole empire, shows clearly that 
the volcanoes, extending for the most part along the back- 
bone of the country, have ho immediate connection with 
the earthquakes, nearly all of which originate along the- 





eastern seaboard. Many of the largest of these have: 


their home beneath water which in certain places exceeds 
a depth of 4ooo fathoms, and it is in these sub-oceanic 
recesses at the base of a. continental dome where a cer- 
tain class of geological activities, which from time to 
time are announced to us by the shaking of the ground, 
are most pronounced. se . oc 
« The earthquakes of one region have been separated 
from those of another, whilst the land area which was 
sensibly shaken by each disturbance is well known. 

_ The advantage of these registers when, for example, we 
seek for a connection between earthquakes and lunar 
attraction, or the rising of the tide ubop a coast, because 


these influences attain a, maximum in different localtties™ 


at different hours, must be apparent. 


. 
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Thanks to Dr. C. G. Kaott, who first subjected earth- 





Quake statis@ics to rigid analysis, to Dr. C. Davisong* 


whe so ably emphasised and extended these methods of 
: 7% 
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« his resource®, In the gradual development of 


*. imposing proportions. We know how deftly he 


„* will show or suggest how varied must be the work 
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investigation, and to Dy. `F. Omori, our knowledge of 

~atnual, semi-annual, diurnal, and other earthquake 
periodicities has been placed on a more certain basis 
than it formerly, occupied. . 

Without entering into the observations which have 
b&&n made upon magnetic phenorfiena, sea waves, sound 
phenomena, the behaviour of lower animals,fand a variety 
of other.subjects connected in a greatez or lesser degree 
with exhibitions of seismic fotce, what has been said 
indicates that the study of earth movements, whach we 
‘feel, have not been without profit. 

l? Japan, at its University, tigre is a chair of Seis- 
mology ; a bureau, which in 1895 controlled 968 observing? 
stations ; whilst the Government give liberal support to a 
committee of engineers and architects, whose duty it is 
to carry out investigations which may lead to the mitiga- 
tion of earthquake effects. 

Notwithstanding the ogportunities which Japan offers 
to make such investigation, it is worthy of note that two 
trained nien were orderedQby the Government 
of hat country to report up the recent earth- 





doubt Japan is now in a positiofi to avoid forms 
- of construction of which she was hitherto without 
experience. J. MILNE. ' 

. (To be conignued). 








THE AREQUIPA QBSERVATORY. 


- PROF. PICKERING has conceived and çar- 
‘ied to a successful issue many projects that 
require both mechanical skill and confidence in 


these schemes, we have seen the modest row of 
volumes, that contained the annals of the Harvard 
Observatory prior to his directorate, increase to 


ds the strings that control the operations of 

ny departments outside Harvard, and how ‘ 

_ efficiently he copes with the work that a whole - 
army of astronomers submits to his examination. 
But assuredly the equipment and maintenance of 
the observatory at Arequipa.will be remembered 
as one of his most successful achievements. We 
are apt to think of a subsidiary observatory, 
especially when situated in a position difficult of 
access, as one temporarily occupied for a definite 
purpose, and requiring but few instruments, 
mounted in buildings of slight construction. But 
the energy of Prof. Pickering has established in 
South America an observatory that a State 
government, having the resources of a public ex- 
chequer at its will, might look upon with satisfac- 
tion. We reproduce in Fig. 1 (p. 250) the general 
‘appearance of this astronomical station, some 8000 
feet above the level of the sea,’ dnd a mere glance 


of the observatory, in which all the telescopes 
under the different sheds are kept constantly employed 
through every clear night. In the illustration the observer's 
residence is on the extreme right. Starting from that 
point and taking the several buildings in order as we 
approach the left, we have first of all a laboratory with 
‘developing rooms attached, next a shed containing a 5- 
inch visual telescope, which leads on to another containing 
a 20-inch mirror of short focal length, figured by Df. 
Common for the observation of the solar eclipse of 1889. 
We then pass a building containtng the principal clocks 
and a transit instrument, and come to that containing 
the Bache telescppé of eight inches aperture. Next to 
thi is the.13-inch Boyden telescope under a cylindrical 


* drum roof. To the left of this, and before we come to 
; the’buildings occupied by thes assistants, is a telescope 


“swith a Voigtlander portrait lens as an obje@tive in which 


are taġen photographs of four hours’ exposure of Taint 
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quake in Assam. This they ‘have done, and no if He 


Fic. 6.—Map showing the origins of 8331 shocks recorded between’ 1885, and 1892 in 

apan. 

enie the ofigin of different earthquakes which group themselves into fifteen 
districts, each marked by à large numeral. (Milne.) ' 
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nebuloug regions of comiderable egtent. To-this list,of 
instruments must now be added: the Bruce photographic 
telescope, having an objectiye doublet of 24 %inches; 
aperture, and from Prof. Pickering’s last report we learn 
that a transit photometer similar to thatin use at Harvard.’ 


has been erected. Photographs of alf the bright stas 
t. 


from the North to the South Pole are now obtaine@w 
they cross the meridian on every clear evening, either at 
Cambridge or Arequipa or both. ; : 
We shall get a,good idea of the use to which these 
instruments dre put if we describe some of the illustrations 
that Prof. Pickering has given in the volunfé containing 
thee‘ Miscellaneous Investigations of the Henry Draper 
Memorial.” We have first of all a picture of the Southern 
Cross on which abuts a portion of Hergchel’s Cot-sack 
region, taken with the ‘Bache telescope, ‘exposure 127. 
minutes, covering an area ten degrees square. We might 
make this plate the excuse for discussing several points 
of great interest. First, should photographs represent 
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The large dots indicate the: positions of active volcanoes. ‘The small dots’ 


the stars on paper as positives or negatives? Prof. 
Pickering, by his practice, is clearly in favour of gx- 
hibitifig the stars as black dots on a white ground. In 
this decision he hås been guided by the use of ordinary 
star charts, in whicle there has never been any question 
as to the most-conveniént method of representing stars, 
and to which astrononvers have already accommodated 
them8elves, “With regard to the important question. of 
the scale to be adopted, and which in this ttlescope gives 
three minute? to the millimetre, i¢ will be admitted that 
it is too small for star charts, if faint stars are to be 
represented. Prof Pickering’ says distifctly that the 
images are too near together to be conyeniently studied. 
It is mainly for this reason that we do not reproduce the 
plate, which would have ben interesting Since it affords 
a good illugtration of the difference betweeri photographic 
and visual magnitudes. y Crucis which has a spectrum 





ee 

-of the thitd type and, is very re@ in colour, appears on 
the print much fainter than 8, while e Crucis, also a third 
type speetrum star, which fo the eye is sq conspicuous 
that it is usually inserted in rough diagrams of the con- 
stellation, as for example on the Brazilian postage-stamps, 
ig on the negative So faint, that it would. not be selected 
as one ef the principal stars. 

The trifid nebula in Sagittarius, taken with the same 
telescope and exposure, illustrates still more completely 
the inadequacy of this scale for star maps, but brings out 
well the structure of such portions of the Mfiky Way as 
fall on the plate. This particular region is remarkable 
for the number of.gaseous nebulæ. that fall within tye 
area covered by the plate. One-tenth ‘of the whole 
numbe® hitherto giscovered in all parts: of the sky are 
here dtpicted ; but -almost every night increases the 


_number of these objects in our catalogues. The. ex- 
amination of only two plates taken with the’ Bruce 


telescope and objective prism showed that the 
spectra of six known nebulz were gaseous. We pass over 


t 








There seems #o be no pes about the place of the” 
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nebulæ so described, as a curved line*of stars noticed bẹ __ 


Herschel is recognisable.* But of the nebula itself there 
is nô trace. One seems to have another instance of 
variability similar to’ Hind’s nebula in Taurus. , *The 
spectra of the stars contained in this portion of the sky 
is also illustrated. By placing a prism in front of the 
objective of the Bache telescope and exposing for 140 , 
minutes, we have, €xhikited on one plate, more than 1000 
spectrag Where the stars are densest the separate spectra 
cannot be recognised in the print, but on the original 
negative even these can, lee conveniently, classified. o 
less than fourteen stars Within this limited area, out of a 
total of sixty-three already catalogued, show a spectrum 
which consists mainly of bright lines. ; 
-The, cluster known as » Centauri is admittedly th 
finest in the sky. We reproduce, in Fig. 2, a reduced 
form of the illustration of this syperb object as it depicts 
itself in the Boyden telescope after tWo hours’ expésure. 
In one particular. this pictureffails fo do justice to the 
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the photographs of the Magellanic clouds, rgproduced | 


e in the volume by contact printing, and reach the nebulous 
region round ņ Argus, or as Prof. Pickering prefers to 
call it 7 Carinze, This has been the subject of so many 
illustrations that ‘its main. features are well known. It 
serves here as an admirable object or which to test the 
advantages of increased scale. Three different qplarge- 
ments of the,original negative are given, one taken with 
the’ Boyden telescope. - Prof. Pickering apparently prefers 
a scale of ten seconds to the millimetre at least foredis- 
tricts where the gtars are much crowded. This size 
seems to him to possess fhe advantage of shewing nearly 
all the stars that can be seen upon the original negative, 
without rendering the images inconveniently‘large. On 
a careful comparison being made between the nebulz 
recorded on the plate and those given in Dreyer’s cata- 
logue one very #mportant diffePence was noted. N.G.C. 
3199 was observed by Herschef on four nights, and on 
each occasion described,by him as very large fnd bright. 
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Fig, x,—Arequipa Station from the south-west. 


e 


original in the sky. The photographic images haye - 


-sensible diameters amounting to, perhaps, three seconds 


of arc. This suggests the possibility that some stars are 
hidden by those nearer to us, but, as Prof. Pickering .re- 


-marks, in the telescope each separate star can be 


distinguished, and: therefore it is not probable that 
any star is actually, occulted. The only two other 


clusters in the sky, which though far behind, are. to ` 


sgme, extent comparable with Centauri in brilliancy, 
ave 47 Tucanze, and the well-known cluster in Hercules, 
Messier 13. In each of these clusters Prof. Bailey and 
the staff hdve made attempts to count the number of 
stars visible, and Prof. Pickering has submitted the 
results to a mathematical analysis. *He finds that the. 





number of stars per square minute of arc increases¢n. ~ 


arithmetical progression as the centre is approached, and 
that the theoretical number derived from his formtla 


agrees fairly well with the actual count.. In the case of ~ 


 Ceatauri the number actually counted was 6336, while 
e 


a 
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-* sheory gives 6475. The [tars in the cluster 47°Tucarte | forfid prodigies of pfize-whhning, and would havetaken +, 
are divided into bright and faint stars. The number of . up a schiblarship to Cangbridge, in the same year as the A 
X.eħch counted is 1495 and 740 respectively, while theory | late Sir Jolin Seeley, but for the disabilities finder which 
gives 1495 and 734: We, in the Northern Hemisphere, | the Jews then day at the older Yniversities. He resolved, 
think Messier 43 a magnificent object, but the number of | to enter the medica] profession, and joined Lane’s School, 
gjars eounted is only 723, while theory assigns one | then attached to St. George’s Hospital. He became a° 
more. It says much for the admfirable character of the | member of the Royal College of Surgeons in 1856, and 
phetographs that, notwithstanding the cldseness of the | after serving the office of Resident Medical Officerwof®. 
stars and the consequent tendency gor the individual | Mary’s Hospital, was appointed Ophthalmic Surgeon and 
members to be obscured by thé spread'of the images, it | Lecturer on Ophthalmology at that hospital. , Subse- 
should be possible to count the stars with approaimate | quently he becayne Aural Surgeon also, and for some 
‘accuracy. And further, the individual’ 5 j 
starf are so distinct that var®tgons 
of brilliancy are easily recognised. 
In this ‘way no less than eight new 
variable stars have been detected in 
the cluster of œ Centauri, while six 
have also been discovered in the south 
following portions pf the cluster 47 
_ Tucanae, , The occursencdgof a large 
proportion’ of variable sta in star ‘ 
‘ cl@sters is a most interesting subject 
of inquiry. Counts have ben made 
of the number and distributi8n of 
* stars, in severa] ,clusters, _with the 
result that 4oo were found in these 
objects. Nearly 7000 estwnates were 
- made of the brightness of the 120 
varjables contained in œ Centauri, and 
Ofthe eighty-five variables in Mes- 
sier 5. : 

It might be thought from this short 
summary that Prof. Pickering is in- 
teresting himself mainly in these very 
interesting objects. It must be re- 
membered, however, that they come 

+, naturally before him in the course of ~ 
complete survey of the whole 
eavens, and that while ‘we have re- 
erred to only a few plates, the’ entire 
‘scheme had on January ‘1, 1895, re- 
sulted in the collection of no less than 
12,777 plates taken by the Bache, and 
6281 by the Boyden telescope. Such 
a mass-of information is likely to 
yield many discoveries, some of which 
are given in this volume „before us, 
but. to which we. cannot adequately 
refer. This is the case with ‘the dis- 
cussien*of. that interesting variable, 
Nova Normæ, which in nineteen days , 
sprang from a magnitude below visi- 
bility to the seventh, and then gradu- ` 
ally faded away, passing beyond the 
‘reach of the most powerful telescopes 
in about two years. Compafisons of PERE ee Oa ee 
* its spectrum with that of Nova Auriga ` e 
are given, showing the hydrogen ` Fig. 2.—w Centauri. A 
' lines bright in both stars, and each : 
accompanied by dark lines of slightly shorter wave- | years held the office of Dean of the Medical School. He 
length. ; was đlready a valued member of the staff of the Lancet, 
e| then still aaen its o Mr. Thomas ne 
M.P. ;end though he engaged, not without considerable * 
HRE ERNEST] HAR T. success, in the rca a surgery, ahd especially of 
MÈ ERNEST HART, editor of the British Aedical | ophthalmic surgery, his heart was in public work. Even 
Journal, died on January 7 at Brighton, where ke | as a®student he had given evidence of his natural bent 
was staying for the benefit of his health. He had suffered | by organising a society, to which he acted as secretary, 
from'diabetes for many years, dnd had beef. compelled |. which had fèr its object to ameliorate the depressing 
to submit to amputation of the leg last September. Thè | and.injurious conditions under which the Naval Medical 
operation though “successful only postponed the fatal |. Service theh laboufed. This fhovement was completely 
*tefminatign of his illness. successful, ‘as was also another in which he took an 
~ _ „Ernest Hart was born in London in 1836, and received | active part as one of a commission appointed by the 
his early education at the City of London School during | Zavcef to inquire into th® nursing and*other arrange- 
"a the headmastership of Dr. Mortimer. At®school he pêr- | ments of ghe poor law" infirmaries in London. : The 
e 
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* Home " Sacretaiy was is by the fact thus brought p light 
led’ tg appoiit a special committe, and, as a result of 
its, repert, Gathorne Hardy’s Act was passed. This 
Act, by the establishment %f the Metropolitan Asylums 
® Board and in other ways, has worke@ an immense ım- 
~~. in the@¢are of the sick, infirm, and imbecile 


. 


»Emest Harts great opportunity came in 1866, when 
he was appointed editor of the British Medical Journal, 
then,as now, published by the British Medical Association. 
He threw his whole energies into the task of making the 


. Journal mor®useful to, practising members of the pro- | 


fession, while at the same time extending and consolidat- 
ing it® influence on the course of public health legislati®n 
and a@ninistration. A special Parliamentary Bills Com- 
mittee owas appoittted. Of this he was elected chairman, 
* and through it he did most of the work which earned him 
his reputation as’a sanitary reformer. Among the.sub- 
jects to which he-gave special attention were the amend- 
ment of the Public Health Acts, the introduction of the 
system of notification of infectious diseases, and of the 
registration of plumbers; the improvement of factory 
legislation, and of local administration in public health 
matters, the abatement of the smoke-nuisance, and the 
desirability of replacing arm-to-arm vaccination by the 
use of calf lymph. On all these matters his industry ‘in, 
accumulating facts and his power of arranging them 
into a logical statement of the need for reform and the 
mode in which it should be carried out, wgre of great 
value in moulding professional and public opinion. 

His chief claim to recognition as a man ‘of science 
rests‘on his life-long study of the dissemination of cer- 
tain infectious diseases by “water specifically contamin- 

, ated. His attention was early directed to the matter 
during the investigations of the curious outbreak, of 
cholera at Theydon Bois in 1865, and of the more exten- 
sive epidemic inithe East-end in 1866. Subsequently he 
gave much attention to the question of the dissemination 
‘of typhoid fever by the same vehicle," and gradually 
accumulated a mass of evidence drawn from the suc- 
cessive’ object-lessons provided by. municipal authorities 
in various parts of the country, which put beyond ques- 
tion the fact that, whatever may be the cause of the en- 
demicity of typhoid fever,. the, specific contamination of 
drinking water is the’ immediate cause of epidemics of 
that disease. In 1894, during a tour in India, he ex- 
pounded this doctrine and its application’ to the condi- 
tions of Eastern life. The greater degree of importance 

`e which “the Government’ of India is now disposed to 
attach. to bacteriolagical investigations is to be attri- 
buted in no small degree to Mr. Ernest Hart’s forcible 
advocacy. ° 


His chief recfeation in his later years was the study |’ 


“of Japanese arti He formeda large and choice collec- 
tion. A few years ago he visited Japan, in the company 
of his wife, who was-also his companion during his 
journeyings in India and Burmah, and liveseto mourn 
* his loss. i 
He was a man of great alertness of mind, of untiring 
industry, of steady perseverance, and strong convictions. 
These sometimes brought him into controversits in 
which he showed himself a hard hitter; but he was 
always ‘ready to sink personal diffetences for the public 
good. . 
` U : e 
— mG 
aS NOTES. è 


A CABLEGRAM. received from Ratnagiri on Saturday last, 
informs us that H.M.S. Melpomene, Raving én board Sir 
‘Norman Lockyer, K.C.B., F.R.S., and other: members of his 
eclipse party, has. arrived at Vizigdurg. Following the scheme 
‘ciewn. up last year at Norway, diy Norman Lockyer hopes to 
teke advantage of the keen sight and trained fagulties of the 
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officers and mengof the ship’s ae ie to obtain observations, e ` 
during the forthcoming eclipse. He has‘sasked for volunteers, 
and has obtained as many &s 115. Unless unforeseen circum- .”” 
stances ‘arise, the records obtained by this large number of 
observers will assist in making the eclipse niemorable, hh the. 
annals of astronomy. ° i . ee 

WE regret that by an oversight the name of a distinguished | 
Fellow of the RoyaisSociety was not mentioned in our ‘note on * 
the NewYear Honours. We refer’ to Brigade- -Surgeon Lieut. - 
Colontt ” Dr. George King, who has been promoted to be a’ 
Knight Commander of thenmst eminent Order of the In@ian 
Empire (K.C.L.E.). Sir George King is renowned as an Indian, 
botanist, and for the valuable ‘services he has rendered in con- 
nection with the introduction and cultivation of the cinchona in 
India. He is Superintendent of the Royal Botanical Gardens, 
Calcutta, and also of the Government Cinchona Pigntations, 
Darjeeling. s 


è 
“AMONG the new officers of thf Legion of “Honout $ we notice 
the names of M. Henri de Par, ille, editor of La Nature ; w. 
G. Hayem, professor in the Yaculty of Medicine of the Uni- 
versity of Paris ; Dr. Raymond, professor in the same Faculty ; 
M. Paul Buquet, director of the Central School of Arts and 
Manufactures ; and M. Jourdan, director of the School of Higher 
Commercial Studies. Among thenew Chevaliers of the Legion’ 
of Honour are : M. Albert Gauthier- Villars ; Prof. Grouvelle, . 
professor of industrial physics at the Central School of Arts Šnd 
-Manufactures; .M. Leclanché, maker of electric batteries; M. 
Auguste Lumière, manufacturer of photographic plates ; and M 
Molteni, manufacturer of projection apparatus, @ . |! 


AT a meeting of the managers of the Royal Institution, held 
on January 6,. Prof. E. Ray Lankester, F.R.S., was elected’ 
‘Fullerian Professor of Physiology in the Royal Institution. _ zo 


- M. VAN TIECHEM has been elected Vice-President 7 
Paris Academy of Sciences for the current year, in success. 
M. Wolf, who passes to the presidential fauteuil. 


THE .Watt. Memorial Lecture, given at Gréenock on the 


‘anniversary of the great engineer’s birth, will this year be 


delivered by Prof. Thorpe. The subject will be “James Watt 
and the Discovery of the Composition of Water.” 


THE Geological: Society of London will this year award its 
medals and funds as follows :—The Wollaston medal to Prof. 
_F. Zirkel ;, the Murchison medal and part of the fund to Mr’ 
T. F. Jamieson ; the Lyell medal and part of the fund f Dr. 
W. Waagen; the balance of the Wollaston fund to Mr. E. J- 
Garwood; the balance of the Murchison fund to Miss J. 
Donald ; the balance of the Lyell fund to Mr. Henry Woods 
and Mr. W. H. Shrubsole ; a part of the balance of the Barlow- 
Jameson fund to Mr. E. Greeny. . 


M. Le CHATELIER has been nominated, by the Minister of + 
„Public Instruction, to the chair of Inorganic Chemistry in the 
College of France. 5 ; 


SUBSCRIPTIONS are invited for the erection of a bronze monu- 
ment in honour of the eminent German chemist, August Kekulé, 
who established stereo-chemigtry. The scheme is receiving * 
generous support, and there is’ every reason for believing that a 
memorial worthy of Kekulé’s great reputation will be erected, 
Friends, admirers, and old, pupils who wish to assist jn this 
object are requested to send their.contributions to Dr. J. F. 
Holtz, Berlin N. Miillerstrasse 170-171, Q to Consul J. Zuntz, . 
Bonn Poppelsdorfér, Allee 63. b 


Ir is announced that the German Association of Naturalists $ 
and Medical Men will hold’ its annual. meeting this year at , 
Leipzig, under the presidency of Prof. Waldeyer, of Berlin. * - 9 

. \ 

š X a 
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` +. Pror. P. FRANCOTTE, astistant professor @f embryology in 
‘\. the Université libre de*Bruxelles, has been elected corresponding 
member of the Royal Academy of Belgium. - 


A PROMISING ‘career has been cut short by the death of Dr. 
High Calderwood, demonstrator ofanatomy i m the University 
of Glasgow. : 


WE novice with regret the anrfoungeme®t of the death: of 
Herr Dr. Freiherr R. v. Erlanger, assistant professor ofezgology 


“at Heidelberg. A 


AT the Passmore Edwards Settlement, Tavistock Place, off 

Monday evening, January 17, Sir George Baden-Powell will 

» lecture on the discoveries made by his: expedition to Novaya 

Zemlya in 1896 to observe the total eclipse of the sun. He will 

also indicate the main points that are to be observed in India at 
the tothl eclipse of the sun January 22. 


THE death is announced d Sir Charles Hutton Gregory, 
Kc. M.G. He was the son oAthe late Dr. Olinthus Gilbert 
Gregory, professor of mathematies at the Royal Military 

. Academy, Woolwich, and was born in 1817. He wasa con- 
sulting engineer t the Governments of several Colonies, and a 
‘ past president of the Institution of Civil Engineers. 


WE are glad to teat that the new Psychological Laboratory 

ot t University College, ‘the opening of which has been unavoid- 

* ably. delayed, gets to work this term. Any students who think 

of joining the classés should communicate-at once with Dr. W. 

e H. R. Rivers? who has charge of the laboratory during this 
term, . 


By.the death, of Mr. H. Stacy Marks, R.A., the world has 
«, not only lost an eminent artist, but also an enthusiastic observer 
ing nature. Mr. Marks was an ornithologist who gained 
owledge of bird-life by the contemplation of his feathered 
friends in their natural haunts., Communion with nature gave 
him an insight into organic life denied to many students of com- 
parative anatomy, and he was able td convey the knowledge to 
others by means of his paintings. Our readers may remember 
two, books—‘‘ Letters to Marco” and “ Riverside Letters ”— 
consisting of collections of letters on natural history topics, sent 
by Mr. George Leslie, R.A., to his late friend Mr. Marks. These 
letters have found many sympathetic readers among outdoor 
naturalists. Mr. Marks was one of those who “ love nature for 
her on Sake, untrammelled by the prepossessions that not in- 
frequently accompany that love among the votaries of science or 
sport.” His death will be femretied by men of science as well as 
by artists, 


THE annual general meetingeof the Royal Meteorological 

+ Society will be held on Wednesday next, January 19, at 

7.45 p.m., when the report of the council will be read, the 

election of officers.and council for the ensuing year will take 

place, and the president (Mr. E Mawley) will deliver an 

address on ‘‘ Weather Influences on Farm and Garden Crops,” 
which will be illustrated by lantern slides. 
= 


_ ON Tuesday next (January*18) Prof. E. Ray Lankester, 
F.R.S., will begin a course of eleven lectures at the Royal 
Institution on ‘‘The Simplest Living Things” ;-on Thursday 
January 20) Prof. Dewar, F.R.S.p will deliver the first of a 
course of three lectures on ‘‘ The Halogen Group of Elements”; 
and on Saturday (Jafluary 22) Prof. Patrick,Geddes will begin 
ea Course of three lectures on ‘‘ Cyprus.” The Friday evening 
~ .meetings of the members of the Royal Institution will be re- 
sumed on’ Januaty 21, when Sir*John Lubbock, Bart., M. Pe, 

* will deliver a discourse on ‘‘ Buds and Stipules.” š 
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e 
Dr. E Symes THOXPSON will” „lecture on, # Tropical 
Diseafes,” at Gresham Diese, Basinghall Streét, on January 
18, 19, 20 ande21, at 6 p.m. ¿The lectures are fræ to the, 
‘public. A . 


Mr. R. H. Scorr, F.R.S., has lindi forwarded to us 
note, received at the Meteorological Office, from Mr. swaf 


‘Balmer, ona remarkable lunar corona observed at Tenby on 


Friday, January 7. In addition to the ordinary yellow corona, , 
two well-defiged eoncentric circles showing spectrum cOlours 
were seen outside it. The phenemenon was post intense at, 
5-35, and faded away at 5.55; the golden corona, however, 
was visible until about 9 p.m. The sky was cloudles®, but 
there was a large proportion of moisture in ‘thg air ; Mr. Bimer s 
readings for the wet and dry bulb thermometer on tfe morning 
of Friday being 37°'5 and 39° respectively. ` 


THE German. scientific weekly, Die Natur, commences its 
forty-seventh annual volume with an article on the aims of the 
journal by- Dr.- Willi Ule, who has just assumed the editor- 
ship. Dr. Ule is well known as one of the rising geographers 
of Germany; he has done a good deal of practical workin 
physical geography and in the improvement of mathematical 
instruments. He desires to carry out the purpose of Die Natur 
—the diffusion of a knowledge .of natural science—mainly by 
the direct description of natural scenes and phenomena, appealing 
to the educated but unscientific public. The paper under its: 
new editor promises to become an important élement in the, 
scientific culture of the German people, 


REUTER’S correspondent at Paris reports that the will of the: 
late Dr. Thomas W. Evans leaves only an insignificant sum: to 
the direct heirs, but that, on the other hand, a'sum of nearly 
20,000,000 francs is bequeathed to the deceased’s native city: 


Philadelphia, contingent: on the fulfilment of certain conditions « _ 


of a somewhat original character. For instance, the city of Phila-,° 
delphia must construct a museum which will bear the name of 
the Evans Museum, and in which the medals, decorations, and 
other insignia of the deceased, as well as his clothes, will be . 
carefully arranged and catalogued. The city must also erect on. 
a public square a statue of Dr. Evans, the price of which must not 
be less than 1,000,000 francs nor more than 2,000,000 francs. 


THE next annual meeting of the British Medical Association’ 
will be held at Edinburgh on July 26-29, under the presidency 
of Sir Thomas’ Grainger Stewart, K.C.B. An address in ® 
medicine will be delivered by Dr. T. Rẹ Fraser, F.R.S. ; ene 
in surgery by Prof. T. Annandale; and one in psychological 
medicine, by Sir John Batty Tuke. Theefollowing are the 
sections and their presidents :—Medicine, Dr. E W. ‘Balfour je 
Surgery, Dr. John Duncan ; Obstetrics and Diseases of Women, 
Dr. A. R. Simpson ; State Medicine, Sir Henry D., Littlejohn ; 
Psychology, Dr. T. S. Clouston; Neurology, Dr. Byrom 
Bramwell; Pathology, Dr. W. S. Greenfield; Pharmacology *® 
and Therapeutics, Dr. J. O. Affleck ; Ophthalmology, Dr. D. 
Argyll Robertson; Laryngology and Otology, Dr. P. Mac- 


e| Bride; Diséases of sChildren, Dr. Joseph Bell ; Dermatology, . 


Dr. W. A. Jamieson ; Medicine in relation to Life Insurance, 
Dr. C. Muirhead; Tropical Diseases, Dr. P. Mansgn ; Anatomy, 
Sir Jons Struthers ; Physiplogy, Dr. W. Rutherford, F.R.S. 


THe ninth International Congress of Hygigne and Demo- 
graphy will (ys the British Medical Journal) be held at 
Madrid on April 10 to April 17. The Congress is under the 
patronage of “His Mafesty Alfons® XIII. and Mer Majesty the 
Queen Regent, and the Spanish Minister of the Interior, Señor 
Sagasta, is President of the Organising Committee. The 
Secretary-General of the Qongress is Dr. Amalio Gimeno y. 
Cabañas, Prpfessor of Hygiene in the University of Madrid. 

. e 
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to encourage ‘ageicultural E, in the Cameroons. His ° 


. . 
. The President of the Executive Canmittee is Profs Julian 
arduous journeys had undermined his health, and the latter years" 


Calleja, the Vice-President the Marquis del Busto, Professér in 


the *Madrfd Faculty of Medicine. As far as relates to hygiene, 


e the work of the Congress will be divided ansong ten Sections as , 


follows : microbiology in relation to hygiene ; prophylaxis and 
tMmagnissible disease; medical climatology and topography ; 
urban hygiene ; hygiene of alimentation ; hygiene of infancy and 
of schools ; hygiene of exercise and labour; military and naval 
hygiene ; veterinary hygiene, civil and military 3 sanitary archi- 
tecture and engineering. The part of the wok relating to 
Demography will be divided among three sections as ‘follows : 
technigs of demographic statistics ; statistical results in relation 
to demagraphy ;', dynamical demography (movements of popula- 
tion, &g ).« A Briti$h Committee, of which Sir Douglas Galton, 
K.C.B., is Chairman, has been formed to secure the co-operation 
of sanitarians in this country, and generally to promote the 
success of the Congress. Programmes of the subjects to be dealt 
with, and all other particulars, may be obtained from the 
Honorary Secretary to the British Committee, Dr. Paul F. 
Moline, 42 Walton Street, Chelsea. $ 


A CABLEGRAM through Reuter's agency, dated January 6 at 
Bombay, states that plague returns for Bombay show 142 cases 
and 105 deaths during the preceding forty-eight hours. Later 
news states that on January 8-9 there were 159 cases and 126 
deaths.' The total mortality during the present outbreak is 406. 
The epidemic is now following closely the lines of the original 
outbreak, and ominous rumours are circulating to the effect that 
unless things improve by the time of the forthcoming solar 
eclipse, there will be a serious exodus and a general suspension 
of business. É 


Tur memorial presented to the Department of Woods and 
Forests by the Guildford Natural History Society, asking that 
Wolmer Forest be reserved as a sanctuary for wild birds and 
other animals, has been passed on to the War Department, 
tò which the forest, including the rights of shooting and sport- 
ing, is in lease, In doing so, Mr. Howard, Commissioner of 
Woods and Forests, takes the occasion to remark that he. is 
disposed to think that the best mode of arriving at the objects 
which the petitioners have in view is.to take advantage of the 
game Jaws and the present system of game preservation in 
order to protect animal life generally. He thinks that where 
game preservation is carried out only those creatures which are 

e speciall? destructive of birds are kept down, and animal life 
generally flourishes better than it’ would bé likely to do in 
other circumstances, 


Dr. E. Zintqrarr, whose death we have Already an- 

e nouriced, was one of the most energetic of the German pioneers 
to whom fell the work of exploring the interior of the Came- 
roons, after that territory had, in 1884, become a dependency of 
the German Empire. Born at Dusseldorf in 1858, Ñy. Zintgraff 


`e obtained his doctor’s'degree at the University of Heidelberg, 


and gained his first experience of African exploration as 
meenber of Dr. Chavanne’s expedition to the Congo (1884). A 





year or two later he proceeded to the Cameroons, at that"time a. 


veritable zerra incognita in respect of all but its coast line. For . 


the space of six years his activity was unabated, anf to him 
belongs the honour of being the firsg+ to push his way through 
the belt of dense forest lying behind the Coast Settlem@nts to 
the open grassy* plaigs which occupy the interior plateau, and to 
reach by this route the populous regions of Atlamaua in the 
Southern Sudan, with their enterprising population of Hausas, 
This successful journey to the north was hot made until 1889, 
the previous year having been occupied by detailed explora- 
tions north of tbe Cameroons Mountain, and by the establish- 
* ment of the Barombi Station as a base from which the ultimate 
advance could be made. „Dr. Zintgraff subsequently did much 


NO. 1472, VOL. 57] 


of his life were spent at Tenériffe, where he died on December 
5, 1897. e ; 

THE work which the latesMr. Gardiner G. Hubbard did'for thes 
cause of sciences made the subject for appreciative comment’ 
in Science. In 1883 Mr. Hubbard and Mr. Alexander Graham R 
Bell founded the old” serias of Sczence, the first editor of which 
was Mre@S. H. Scudder. He was what the French lańguage 
terms an entrepreneur of scientific ideas, ‘inventigns and dis- 
cgveries—the man of affaies who pushed them into the ser¥ice 
of mankind. He was theeentrepreneur of oral speech for the 
deaf, and also of the telephone, for it was through his energy 
and business ability that the instrument was introduced to the 
world and made a practical agency of intercommunication. 
Having accomplished this he retired, to Washington, and_when 
the National Geographic Society fras fotnded there, he was 
elected first president. The funcgon of the National*Geographic 
Society is the discussion of the frinciples of geography and the 
diffusion of geographical knoWledge among the people. To 
carry out this purpose Mr. Hubbard organised the National 
Geographic Magazine. Then 'he organised a system of 
bulletins designed to discuss the elements of physiography as a 
compendious library for teachers in the. public schools, and 
finally he organised in the city of Washington a system of 
public lectures on geography, enlisfing not only the rhember$ of 
the Society, but many other able public men in this enterprist. > 
In all of these agencies the working geographers of Washington 
most heartily co-operated, and the National‘Geographic Society 
has within very few years attained remarkable influence ang 
efficiency. ° \ 






THE January number of the National feview has an admirable 


article by Mr. Gerald Arbuthnot, ehtitled ‘‘In Defence of the G 


Muzzle.” The temperate spirit in which it is written, and th 
conscientious manner in which the statistics referred to 

been collected, ought to materially strengthen the hands of those 
who are upholding the’ muzzling order for dogs, in the face of 
the selfish and short-sighted opposition which it is receiving 
from a certain section of the public. In the same magazine we 
note also a paper by Mr. Arthur Shadwell, dealing with the 
recent outbreaks of typhoid fever. The writer permits himself 
to affirm that the medium by which the poison of typhoid fever 
is diffused ‘‘can hardly be anything else but water, acting 
directly or indirectly.” The diffusion of typhoid feverds far too 
complicated a problem, and inyolves too many factors to enable 
water to become thus w/olly responsible, as the writer seems to 
consider. Whilst contaminated water is undoubtedly an im- 
portant—-a very important—factor in the dissemination of this 
disease, there are other conditions which must be considered’ 
in this connection, and amongst such sewer-gas would seem | 
to deserve a prominent place. Several years ago now, it was . 
shown by an Italian investigator that the inhalation of sewer- 
gas markedly increased the predisposition of the subject under 
experiment, to suffer from the effects.of typhoid poison, 


IN the early days of railway engineering, little circumspection 
was used in laying déwn lines, and many tunnels were con- , 
structed which would nowadays be avoided by following the 
policy of evading obstacles wherever possible. An unnecessary 
tunhel of this kind, built fifty years ago by the North British 
Railway Corfipany, and rufining for 3000 yards at a depth of 60 
feet below the streets of Edinburgh, was afterwards discarded, 
another line having been constructed which carries the traffic ° 
outside the city. | For a time the old tunnel remaiped unuSedy ° 
but ten years ago it was taken over by Messrs. R. and J. Paton, ¢ 
of Glasgow, ang has since beèn used by them for the purpose of | 
cultigating mushrooms. 


a o. 


The story of this industry is briefly? 


e 
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tld in the January nymber of Pearson's Magazine. A, little 
“consideration will show that the tunsel offers ideal conditions for 
the growth of mushrooms; the temperature varying but very 
slightly, and light being absent. The result of this combina- 
tien of ‘favourable conditions is tha’ the Scottish Mushroom. 
Company now practically control the market in cultivated mush- 
zooms. The Company has eight hundred mushroom beds in the 
tunnel, each about 12 feet by 3 feet dn s@e. When in full 
operation about one thousand bushels of spawn are used eygarly. 
“The highest output reaches five thousand pounds of mushrooms 
per month. The steady and constdhiesupply has killed foreign, 
competition in mushrooms ; for it appears that, whereas ten years 
ago thé quantity of French mushrooms consumed in Great 
“ Britain largely exceeded those of home growth, they form at 
present only about one-hundredth part of the total supply. 







_A NOMBER of remarkabl&\instances of hallucinations con- 
nected with hemianopia,*or coNplete blindness in one or other 
half of the visual field, are desẹibed by Dr. W. Harris in the 
course of an article in the new nitmber of Braz. In one case 
of partial hemianopia the patient had visual hallucinations, 
+ lasting a few minutes, of folk and horses moving in a reddish 
atmosphere, the visions being limited to the blind field of 
vision. ` Another saw continudily in his blind field a man stand- 
ing at the back of his head, holding two lighted candles. A 
manewho developed right h@mianopia was troubled ten days 
elater with hallucinations of men, flies, insects, &c. At first he 
recognised their unreality, but after a few days he became con- 
vinced they wge real. The spectres became more trequent, 
and he would then hunt for ttem in cupboards and corners. 
: Ahother.case of hemianopia with hallucinations in the blind 
field, is that of a man who suddenly lost power of speech, using 
+, wrong words, and forgetting the names of things. During a 
Subsequent attack of temporary loss of speech he suddenly 
* noticed while reading that his sight was confused, and that the 
print seemed to run together. After that he noticed he could 
not see so well to the right, and he used to bump up against 
things on his right side, and had to be careful whilst crossing 
the road. He also has had visual hallucinations of animals and 
faces moving about to his'right. Dr. Harris discusses the seat 
of production of visual hallucinations of this kind, and concludes 
that they cannot be elaborated in the half-vision centre in the 
cuneus of the brain, but in a higher visual centre—possibly the 
angular gyrus. 


PROF. PLATEAU’S experiments on the conditions which 
induce insects to visit flowers have been referred to on several 
occasions (see p. 179). It is worth while, however, bringing 
the facts together. In the concluding part of his series of 
papers, ‘‘ Comment les fleurs attirgnt les insectes,” in the BZ. 
de T Acad. des Sciences de Belgique, Prof. Plateau thus sums 
. up the results at which he has arrived. In seeking for pollen 
or nectar, insects are guided only to a subsidiary extent by the 
sense of sight. They continue’ to visit scented flowers ‘after 
the coloured parts have been almost entirely removed. When 
flowers of the same species vary in colour, they exhibit neither 
preference nor antipathy for one colour ever another. Incon- 
Spicueus flowers hidden amongefoliage attract large numbers 
of insects, Artificial flowers made of paper ‘or calico, everf 
when brightly coloured and closely resembling real flowers, are 
not visited by insects ; but they are when made of green leaves 
which have a vegetable scent. If flowers which have little or 

-no nectar, and which» are therefore habitually neglected by 
ipseets, are smeared? with honey, insects are ‘attracted in large 
snumbers, On the other hand, if the nectary is removed from 
flowers habitually visited, their visits cease at once. The author 
” Qas paid especial attention to entomophilous floWers, and find& 
that theiy exemption from the visits of insects is due mainfy to 
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their not providing them fih honey. From all these faots M. 


Plateau draws the conclusion that the guiding sense tọ inseçts 


in visiting flowefs must be chiefly fhe sense of smell. A 


Wririxs in the Reone générale des Sctencgs for December 30," 


1897, Dr. Louis Olivier describes the Rtest combination of 

principles of the microphone and phonograph under thè name 
of microphonograph, the invention of M. F. Dussaud, of 
Geneva, and' which has been subsequently developed by M. 
George F. Jaueert®and M. Berthon. A demonstration of the 
properties of this apparatus, was giten a short Wme ago at the 
houge of M. and-Mme. Eugène Pereire. From certain physio- 
logical facts, Dr. Laborde showed the possibility of ren ering 
sounds audible to deaf mutes by this instrament, and his view 
received practical confirmation at the hands of Dr. Belk, who 


experimented with signal success on a number of subjects to , 


whom a sensation of sound was thus conveyed for the first 
time. Itis suggested that the micro-phonograph may become 
an important factor in the education of deaf and dumb sub- 
jects. It will be remembered that a method of giving deaf 
mutes the feeling, or at all events the rhythm of music, was 
devised by Prof: McKendrick, and has been described in 
these columns (vol. lvi. p. 212). Finally, M. Berthon and M. 
Jaubert have employed the new apparatus in connection with 
the telephone and the kinematograph, the latter combination 


rendering it possible to reproduce scenes with all the attendant . 


sounds of conversation and so forth. With this apparatus it is 
proposed to arrange life-like reproductions of a number of naval 
scenes at the Exhibition of tg00, under the auspices of the 


| Compagnie générale Transatlantique. 


WHERE certain’ salts, such as bromide of potassium and 
chloride of sodium, undergo changes of colour under'the action 
of kathodic rays, after the method of Goldstein, it has been 
found by Profs. Elster and Geitel that they are at the same 
time. rendered photo-electrically sensitive, inasmuch as in sun- 
light or broad daylight they lose any negative electric charges 
imparted to them more rapidly than in the dark. The saine’ 
physicists, writing in Wredemann’s Annalen (62), now examine 
whether the same property is conferred on these salts when the 
coloration’ is produced by heating them in the presence of 
potassium or sodium vapour, after the manner described by 
Kreutz and Giesel. In the case of common salt, the electro- 
meter readings representing the loss of charge in one minute 
in light were as follows:—For salt coloured by kathodic rays 
and kept in darkness a year, 2143 rock-salt coloured brown o 
blue by potassium vapour, 733 natural violet salt, 23; chloride 
of sodium coloured by Berlin blue, + 13 the corresponding 
~3. With potassium 
bromide, nearly blackened by potassium vapour, in light, 171 ; 
the same bright blue, ror; the same coloured by Berlin 
blue, +13; {he results in darkness being ~4, +°'2,0-. There 
is thus no doubt that the same photo-electric properties are con- 
ferred on the salts by potassium vapour as by kathodic rays ; 


and, moreover, these properties exist mere or less in the natueal - 
violet and blue varigties of such minerals as rock-salt and 


fluor-spar, . 


A DETAILED account of experiments in gliding flight is 
contributed by Mr.-Octave €hanute to the Journal of the Western 
Society of Engineers (U.S.A.) for 1897. Altey trying many 
different types gf gliding machines,.some With as many as six 
superposed pairs of wings, Mr. Chanfte seems to have chosen 


for shis later experimests a form of apparatus with two narrow. 


superposed aéro-curves of rectangular form., The most note- 
worthy feature of Mr, Chanute’s investigations is his invention 
of a regulating mechanism bys which the fore and aft equilibring: 
and stability js automatically ‘maintained without any exertion, 
or special agility on the part of thé operator, and even the 
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_ Paladini of Milan. 


_ morphometry of the Lake of Geneva: 


é iG e 
action bf side "gusts of Wind is consiNerably diminished. e We 


+ observe that the wing stirfaces are fixed above,the operator's 


head, an arrangement quite the reverse of dhat adopted by Mr. 
Pilcher. Nevertheless both Mr. Chanute and Mr. Herring 

made numerous glides with perfect safety, -and the latter 
hag achfeved considerable success in ‘‘ quartering,” że. ad- 
vancing at an angle with the wind along the side of a hill up 
which „a current of wind is blowing. By this means Mr. 
Herring has succeeded in making a glide of 27 get, the time 
occupied being®bout forty-eight seconds. 


THR Bulletin of the Italian Geographical Society publishewa 
note argouncing the successful starting from Tabriz of a small 
scientifie empedition to Lake Urmia, under the direction of Prof. 
It is intended to make a survey of the lake 
‘and the region immediately surrounding it. 


APPLYING the principles laid: down by Penck, in-his ‘‘ Mor- 
phologie,” to the excellent and abundant data published by 
Forel, Dr. Wilhelm Halbfass has worked out in detail the 
the results are to be 
found in the Zeitschrift der Gesellschaft fiir Erdkunde zu Berlin 
(vol. xxxii. No. 4). 


THE greater part of Nos. 9 and 1ọ of the present volume of 
the Mittheilungen of the Vienna Geographical Society is devoted 
to a learned paper, by Herr Fritz Pichler, on the Noreia of 
Polybius and of Castorius. Herr Pichler concludes that the 
town ‘called Noreia by Castorius, near Neumarkt in Upper 


` Styria, is an unimportant station, of which there is no trace 
previous to 365 A.D. The real Noreia of Polybius is the same | 


as Virunum, near Klagenfurt, Noreia being the older name, 
traceable from B.C. 113 for centuries backwards. 


Messrs. SWAN SONNENSCHEIN AND Co. announce that they 
will shortly publish a work, entitled ‘“ The Wonderful Century: 
jts Successes and its Failures,” by Dr. Alfred R. Wallace, 
F.R.S. The object of the volume is to give a short descriptive 
sketch of all the more important mechanical inventions and 
scientific discoveries, which are distinctive of the nineteenth 
century, and especially to enable those, who have lived only in 
the latter half of it, to realise its full significance in the history 
of human progress. The author maintains that our century is 
altogether unique ; that it differs from the eighteenth or seven- 

teenth centuries, not merely as those differed from the centuries 

whigh immediately pregeded them, but that it has initiated a 
new era, and that it may be more properly compared with the 
whole preceding higtorical period. 


* Tux additions to the Zoological Society’s Gardens during the 
past week include a Rhesus Monkey (Afacacus rhesus) from 
India, presented by Miss Vine; an Egyptian Jerboa (Dipus 
e@gyplius) from North Africa, presented by Mr. H. We, Wibrow ; 


“ani Indian Python (Python molurus) from India, presented by 


Mr. F. J. Allpress ; three Common Squirrels (Sciurus vulgaris), 
Brifsh ; two Blue-faced Honey-eaters (Zntomyza cyanotis from 
Australia, a Razorbill (4/@ tordaj}, twe Common Widgeon 
(Mareca penelope), twelve Common Teab ( Querquediulg crecca), 


. European, puschased. 








OUR "ASTRONOMICAL COLUMN. 


COMPANIONS TO VEGA. —One of the proofs given as to the 
light-gathering power of the mew Yerkes éelescope is that Prof. 
Barnard has observed a new companion to Vega, which even 
the Lick telescope Bad failed to make visible. Measures made 
with a temporary micrometer gaye its. position angle 312° and 
distance 53” with respect to Vega. , It is said to be much fainter 
than the small star discovered by Winnecke at Pulkpva in 1864, 
whose magnitude is 14°5. eIn the Astr, Journ. (No. 414) Prof. 


NO. 1472, VOL. 57] 


‘lines in their spectra. 


“<< Amateur Observer’s Card Almanac.” 






8 
Barnard points out that the latter companion, with position 


angle 288°'9 and distance 534 is the same as that discovered by’ +> 


Mr. George Anderson, of the United States Naval Observatory, 
in 1881, but with a slightly modified position. e 


e 

HARVARD COLLEGE RERORT. —In the fifty-second ‘‘ Annuale 
Report of the Agtronomical Observatory of Harvard College,” 
Prof. Pickering gives an interesting-account,of the work dorfe. 
As regards buildinggshis report is similar to that frorh many ° 
other observatories, in that they are old and far behind ob- 
servatgri@s not only of the first rank, but even of the second 
class. On the other hand, however, very few can say with 
him “that their strongest, f€ature is the large endowmen®for 
cfirrent expenses, which enables the large staff of forty assistants 
to be employed.” The excellent work done at Arequipa is 
described in another part of NATURE (p. 249), so we will con- 
tent ourselves with a brief summary of the work done in other 
sections of the observatory. 

As before, Mr. O. C. Wendell has been engaged in the ob- 
servations of variable stars, and thafnumber of measures* made 
is almost astounding, e.g. 1031 cgfiparigons of o Cetj, 3296 of” 
U Cephei, &c. Another series g interesting photometric com- 
parisons are, those made by MZ E. R. Cram, on 8 Lyre, the 
total number of measures being’2304 

With the ‘‘ Meridian Phofémeter” the total number of photo- 
metric settings has surpassed all previous records, numbering 
100,052, and observations of all the stars df magnitude 7'5 
and brighter, and north of — 40°, are now nearly completed. 
Besides star work, measures were made of Uranus, Neptune, 
and nearly 500 each of Ceres, Juno, and Vesta. 

The work ip connection with thè Draper Memorial has also 






G 


been remarkable, and the hydrogen lines have been shown t o 


be bright in the spectra of many known variables, U Cassiopeize, 
R Piscium, R Canis Minoris, and many others ; also new vari- 
able stars have been detected by means ‘of britht hydrogen 
The Report shows: that excellent resultg 
have been attained; and such, we know, is the case írom notes 
of discoveries made at the observatory, announcements of which 
have appeared from time to time in these-columns. ' 


ARTHUR KAMMERMANN.—We regret to record the deatkrof | 
Arthur Kammermann, astronomer at the Geneva Observatory 
(Astr. Nach., No. 3469). 

Born at Bienne in 1861, he received his higher education at: 
the Zürich Polytechnic, leaving there in 1881 with the diploma 
of ‘‘ Fachlebrer.” At Zürich he was initiated into astronomical 
work by My R. Wolf, who strongly recommended him to 
Plantamour, at Geneva ‘Observatory, where he became attached 
as assistant, . 

After the retirement of Dr. W. Meyer in 1883, he had the 
Plantamour equatorial under his charge, and undertook astro- 
nomical photography with it ; with this instrument he worked 
until his death, and many of his observations have been” 
published in the Astr. Nach. He was largely occupfed * with 
meteorological matters ; and ip the chronometric work of the 
observatory he rendered great services which benefited the 
watchmaking industry, so important to Geneva. 


MINOR PLANETS IN 1897.—The total number of minor 
planets discovered in 1897 wąs only eight, which is consider- ` 
ably below the average of recent years ; so that perhaps in time 
we shall be able to obtain a complete list of them. The latest *. 
discoveries were those of Charlois at Nice: DL on November 
23, DM, DN, DO on December 18. 


We have received from Mr. Arthur Mee a copy of his 
The calendar brings 
together in a handy fortn the principal phenomena for each day , 
in the year, and it will be found useful to hang upon the Walls 
ot the observatory for reference. 


"Pror, G. M. SEARLE, professor of mathematics and asonomy 


.| in the Cathqlic University pf America, has been appointed by 


the Pope to succeed the late Father Denza as director of the 
Vatican Observatory. 


Science states that money has been granted by the Trusteeg of, 
Amherst College for the purchase of a new telescope to replace’ 


1 


the old instrument in use at present, and the bequest of 18,000 “ 


dollars for the purchase of a Site for a new observatory will be 
eXpended as so 
teen ‘carefully considered. 


, \ i 


as the various plans for a new position haves ` 


a 


` these the bronze was along with objects made of gold. 
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EARLY MAÑ IN SCOTLAND. 


IL 


ORE may now,inquire into the reason why cmerary urns, with 
~ “their contained ashes, and short cists, enclosing bodies 
hich had been buried in a bent or stooping attitude, should be 
associated with the men of the Bronze Age. The first and most 
important is the presence of objects made of bronze. In the 
°144 localities under analysis in whigh intef ents ascribed to the 
Bronze Age have been examined, broffze articles were found in 
thirty-four directly associated with the interments. DÊ feur of 
In 
séveh other interments of the sarfeecharacter gold ornaments 
without bronze were present. Thg men of this period wer& 
therefore, workers in gold also; and as it has been, and indeed 
still can be, mined in Scotland, it is not unlikely that the 
ornaments had been wrought from native metal. Additional 
proof that the burials in short cists, and after cremation in cinerary 
urns, both belonged to the same period, and were practised by 
the sarfie people, 1s fufnishe&{by the presence of articles of bronze 
and gold in.both group# of inXrment. 

But, in addition to metalli& objects, the graves sometimes 
cofitained other implements andgornaments. In many localities 
articles made of flint, stone, or ‘bone, and jet beads were asso- 
ciated with bronze. In others flintsin the form of chips, knives, 
arrow-heads, and spear-heads ; stone implements in the form of 
whetstones and Hammers; bone and jet ornaments and bone 
pins have been found in shert cists, and some of these articles 
also in cremation interments, unaccompanied by bronze. 

Attention has been called by Dr. Joseph Anderson to the 
chéracter of the bronze obj&cts usually associated with these 
Durfals (“ Scotland in Pagan Times”). For the most part they 
have been thin blades, leaf-like or triangular in form, and 
either with or without a tang fot the attachment of a handle. - 
From their sape they might have been used as spear-heads, 
daggers, or knives, Not unfrequently the surfaces of the blade 
were ornamented with a’ punctated or incised pattern. Some- 
times: bronze pins, rings and bracelets have been obtained from 
theseinterments. It should, however, be stated that the bronze 
articles and ornaments of gold found in association with the 
burials are of a more simple character, and present less variety 
in form, purpose and decoration than those which have been got 
in hoards, in various parts of Scotland. It would seem, there- 
fore, as if the people of this period, even if they were in posses- 
sion of such finished and beautifully decorated swords, bucklers, 
axes and bronze vessels as have been got in the hoards just re- 
ferred to, did not deposit them in the graves of their deceased 
friends and relatives. It may be, however, that the simpler 
articles found in the interments represent a period in the Bronze 
Age earlier than that in which the art of making the more 
elaborate articles had been acquired, when perhaps the custom 
«of depositing grave goods had been more or less departed from. 

Cinerary urns are not the only utensils formed of baked clay to 
which the term urn has been applied, and archzeologists recog- 
nise by the names of ‘‘incens® cups,” ‘‘ food vessels” and 
“drinking cups,” three other varieties. 

The examples of so-called Incense cups are not numerous in 

_ Scotland ; they were associated with cremation interments, and 
have usually been contained in cinerary urns; they are the 
smallest of all the varieties: ae urn, and are,‘as a rule, from 
2 to 3 inches high and about 3 inches wide. In one specimen 
from Genoch, Ayrshire, the cup possessed a movable lid. Not 
unfrequently the outer surface was patterned with horizontal, 
vertical, and zig-zag arrangements of lines. In a few cases the 
sides were perforated, as if to allow the escape of fumes ; and it 
is probably from this character, as well as from their small sizes 
which fitted them for being easily carried in the hand, that they 
havg been termed incense cups. The bifrning of incense would, 
however, imply, on the part of the people of the Bronze Age, | 
the possession of fragrant gums and resins such as are not ih- 
digenous to Britain, and which the ancient Caledonians were niot 
at al] likely to be in a position to procure. In most instances 
the contents of these cups were not preserved by the finders. An 
example which was discovered in 1857 at Craig Dhu, North 
Queensferry, coveye@ by a larger urn, and about the size of a 

ete&cup, wag filled with calcined human bones ; the specimen from 


hd 





- Genoch, found a number of years ago by Dr. James Macdonald, 


e 


. 
e 
. 


of Ayr, contained the burned banes and ashes of a child in its 


1 A discourse delivered at the Royal Institution, Lonfon, by Sir Willim 
Turner, F.R.S. (Continued from page 237.) S 
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fifth or sth year. Of thegonflicting thepries as to tlte*purpose to 
which*these cups were arflied, the view that, like the large urns 
with which they were associated, {hey were cinerary, @nd were 


intended for the at leant of the ashes of an infant or young A 


child, seems the mòst probable. ; 

Numerous examples of the variety of®urn termed ‘‘ food 
vessel” have been found in Scotland, and *‘ drinking, s 
although not quite so numerous, are fairly represented. In the 
144 localities under analysis, the bowl-shaped food urns were 
found in thirty-one, drinking cups in twenty-five, and in seven 
instances the se awd form of the urn is not stated with sufficient 
precision. With a few exceptiong in which thg character of 
the burial had not been fully described, the urns were contained 


the bent or contracted position was lying. In several ingtances 
it is stated that the urn, either food or drinkigg vessel, coftained 
black dust, or earth, or greasy matter, but burnt ®bohes are 
never said to constitute their contents. Not unfrequently, al- 
though this is not an invariable rule, the urn was placed in 
proximity to the head and raised hands of the skeleton. 

These varieties of urn are by no means invariably present in 
short cists. In twenty-five localities where this kind of grave 
was seen, there is'no record of either form of urn being present. 
It is obvious therefore that, though associated with so many 
inhumation interments, they were not regarded as necessary 
accompaniments, and they obviously discharged in the minds 
of the people of the time a different function from that of. 
cinerary urns. The term food-urns applied to the bowl-shaped 
variety is probably appropriate, as indicating that edible sub- 
stances were placed in them, in the belief that food should be 
provided for she use of the corpse.. It is questionable, however, 
if the taller variety were drinking cups, as the unglazed clay 
would not fit them for the retention of liquids for any length 
of time. The presence of food urns in cists, along with, in some 
instances, implements and weapons, would point to the belief, 
in the minds of those practising this form of interment, ina 
resurrection of the body, and a restoration to the wants and 
habits of the previous life. It may be that placing the body 
in the crouching position, lying on one side, was regarded as 
the attitude best fitted, when the proper time: came, to enable 
it to spring into the erect position and assume an active state 
of existence. The practice of cremation, however, to an almost 
equal extent as inhumation, by people of the same period, 
shows that they may not ‘all have shared in the belief in a 
corporeal resurrection. But it should not be forgotten that, 
even in many cremation interments, blades and other objects 
made of bronze have been found along with the burnt bones and, 
cinerary urns, as if for use in a future life. 

The association of bronze objects, both with short cists and 
cinerary urns, establishes these forms of interment as practised 
at a time when bronze was the characteristic metal used in 
many purposes of life. The crouching attitude of the dead, 
body, the contracted grave, and the varieties of urns already 
described, are therefore to be regarded @s equally characteristic 
of this period, even if bronze is not found in a particular in- 
stance assotiated with the interment, and thig view is generally 
held by archzeologists in Scotland. . 

In a preceding paragraph implements and weapons made of* 
stone, flint and bone were referred to as having been sometimes 
associated with bronze, and also of similar objects having been 
found in gaves, in which, though obviously of the same class 
and period, no article made of metal was observed. Such an, 
association proves that there was no sharp line ‘of demarcation 
between the employment of the more. simple substances used 
by Neolithic man in the manufacture of implements and weapons, . 
and the use of- bronze for similar purposes. The two periods 
undoubtedly overlappgd. It has been customary to regard this 
overlapping as if bronze-using man had continued for a period 


‘in ehort cists, in which also the skeleton of an unburnt pi in 


to employ the same substances in making usefularticles as did - 


his Neolithic predecesso®& ; that time was required before the 
more costly bronze, imported from foreign sources, replaced the 
native material, and that consequently bath groups of objects 
became associfted in the same gravee 

Additional light is thrown on the mixture in the same inter- 
ment of objècts repfesenting different stages*of culture by a 
collection of goods from the grave of an aboriginal Australian, 
buried about fifty years ago, recently brought under my notice 
by Dr. R. Broom. Along wah the skeleton were found a clay 
pipe, an iron spoon, the ®emains of a rusted pannikin, The 
handle of a gocket-knife, and a large piece of flint. The handle 
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* of the knife, with its steel back, had doubtless been used along Seventeen skus from ae | belonging to the Bronze’? ` 

* with‘the flint for the purpose of obtailjng fire, as in Neolithic | period have been examined by the author.e The mean length-« |. 
times a similar office was discharged by flint and a nodule of | breadth index of twelve was 81°4, and the highest index was 
pyrifes. These accompanimerts of the Australfan interments |: 88°6. «In each skull the height was less than the breadth. . In 

e show that men in a lower grade of culture and intellectual power | the other five specimens the mean index was 74; the majority, 
utilise, as opportunitygoffers, objects representing a much higher | therefore, were brachycephalic. In only one specimen whs thee 
clgigisation. It is possible, therefore, that some of the mixed | jaw prognathic ; fhe nose was almost always long and narrow; 

» inte s ascribed to ‘the Bronze Age may be the graves of | the upper border of the orbit was, as a rule, thickened, amd i 
Neolithic men who, in conjunction with articles of their own | the height of the orljt was materially lesš ‘than the -width. e 
manufacture, had employed the material introduced by a bronze- | The capacity of the franiem fh three men ranged from. 1380 to 
using race, with whom ‘they had been brought in contact, and | 1555 ¢.cg; the mean being 1462 c.c. In stature the Bronze 
whose usages they had more or less imitated: men were somewhat ‘taller than Neolithic men. | Fhe thigh 

That the inkmbitants of Wrehistoric Scotland were not a | bones of the Bronze Age ,slecletons gave a mean platyméric 
homogeneous people, but exhibited different types in their | inslex 75'1, materially below the average of 81 8 obtained by’ 
physical configuration, so as to-justify the conclusion that they | Dr. Hepburn from’ measutements of the femora of modern 

` were nt all of the-same race, -has long been accepted by } Scots.! The tibice of the same skeletons gave a mean platy- 
archeologists. The®first observer who made a definite state- 
ment, based on anatomical data, was the late Sir Daniel Wilson, 
in his well-known ‘‘ Prehistoric Annals of: Scotland,” Whilst 
admitting that the material at‘ his disposal was scanty, he 
thought that he was justified in stating that the primitive race in 
Scotland possessed’ an elongated dolichocephalic head, which 
he termed boat-shaped, or kumbecephalic. This race, he said, 
-was succeeded by a people with shorter and wider skulls, which 
possessed brachycephalic proportions. Further, he considered 
that both these races preceded the intrusion of the Celtz into 
Scotland. But the evidence is by no means satisfactory that the 
interments from which Wilson obtained the long kumbecephalic 
skulls were of an older date than those which yielded the 
brachycephalic specimens.‘ So far, therefore, as-rests upon 
these data, one cannot consider it as proved that a Jong-headed 
race preceded a broad-headed race in Scotland, and that both 
were antecedent to the Celtz. ee 

Evidence from other quarters must be looked for, especially 
from the extensive researches of Thurnam, Greenwell, Rofleston 
and other archeologists into prehistoric interments in ‘England ; 
and by the: study of the material which has accumulated in 
Scotland since the publication of Sir Daniel Wilson’s .‘‘ Pre- 
historic Annals.” 

The remains of prehistoric man in England subsequent to the 

‘ Paleolithic'Age have for the most part been found in mounds 
and tumuli, some of which were very elongated in form, others 
more rounded, so that they have been divided into the two 
groups of Long and Round barrows. There is a consensus of 
opinion that the long barrows were constructed by a race which 
inhabited England prior to the construction of the’round bar- 
rows. The long barrows are indeed the most ancient sepulchral 
monuments in South Britain; obviously they were. erected 
before the use of bronze or other metal became known to the 
people. They belonged, therefore, to the Neolithic Age, as is 
testified by the implements and weapons found in them being 
formed of stone, flint, bone and horn, and by the absence of 
metals, “They are not widely distributed in England, but are 
ound especially in a ifgw counties in the north, as Yorkshire 
and*Westmorland, and in the western counties in, the south. 
The builders of these barrows in their interments praatised both 
inhumation and cremation, but the burnt. bones were never 
fpund in urns. 

The study of fhe human remains obtained from the English 
long barrows by Drs. Thurnam and Rolleston proves that the 
` Grania were distinctly.dolichocephalic, and‘that the height was 
greater than the breadth. Those measured ‘by Dr.*Thurnam 
*gave a mean length-breadth index 71°4, whilst Dr. Rolleston’s 
series were 72°6. Pate 
The round -barrows were constructed by a bronze-using 
people. The crania obtained in them were, asa rule, brachy- 
cephalic. Of twenty-five skulls measured® by Dr. Thurnam 
e seventeen had the length-breadth index 3o and upwards, and 
in six of these ghd index was 85 and, upwards. Only four were 
* dolichocephalic, whilst, in three the index ranged from 77 to 79. 
In the brachycephalic skulls the height was less than the breailth. 
As similar physical conditions prevailed both in. England and 

Scotland during the Polished Stone and Bronze @ériods, there 

isa strong presumption that*the two races had, in succession to 
each other, migrated from §outh to North: Baitain. Un- 
fortunately very few skulls have been preserved which can with 

Certainty be ascribedeto oe man in Scotland, but those 

that have been examined from Papa Westray, the cairn of Get 7 ' 3 ; aa 
> Journal of Anat. and Phys., Oatober 1896, vol. xxxi. ; pa 

ag the bail Ft Bane Ree Aubes of the same race 2 | Cave Hunting gand Journal of Anthropoldgical Institute,” vol. xxiii., 
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knemic index 68°3; intermediate, therefore, between their 
Neolithic predecessors and the present inhabitants of Britain. , 
Many of the tibie also possessed a retroverted direction of 
the head of the bone ; ‘but the plage of the condylar arttcular 
surfaces was not thereby affected, sf thatethe backward direction 
of the head exercised no advers#influence on the assumption 
of the erect attitude. . 
Whilst in England the Bronze Eee round barrows are numerous 
and the burials in short cists @re comparatively rare, in Scotland. 
the opposite prevails. Whilst part of Dr. Thurnam’s aphorism, 
viz. “f long barrows, long skulls,” applies to® both countries, 
the remaining part, ‘“‘short barrows, short skulls,” should be 
modified in Scotland to ‘“short cists, short or round skulls.” 
The presence of dolichocephalic skulls in the interments of 
the Bronze Age shows that the Neoltthic people had commingled ' 
with the brachycephalic race. Similarly the Bronze menp æ 
though subject to successive invasions by Romans, Angles, and 
Scandinavians, have persisted as a constituent element of the 
people of Great Britain. Theauthor has founda strong brachy- w 
cephalic admixture in the crania of modern’Scots, in Fife, the, 
Lothians, Peebles, and as far north as Shetland. In 116 speci-, 
mens measured, 29, če. one-quarter, had a length-breadth 
index 8o and upwards, and in five of these the index was more 
than 85. j 
The question has been much discussed whether the people of 
the Polished Stone Age were descended from the men of .the 
Ruder Stone Age, or were separated from them by a distinct 
interval'of time. The latter view has been supported by Prof. 
Boyd Dawkins, who contends that there is a,great zoological 
break between the fauna of the Paleolithic, Pleistocene period 
and that of the, Neolithic Age, and that the two periods are 
separated from each other by a revolution in climate, geography 
and animal life.* À 
Undoubtedly many large characteristic mammals of the 
Paleolithic fauna had entirely disappeared from Britain and 
western Europe, but some nine or ten species, as the otter, , 
Wolf, wild cat, wild boar, stag, roe, urus and horse, wege çon- 
tinued into the Neolithic period ; at which time the dog, small 
ox, pig, goat, and perhaps the sheep, as is, shown by their 
osseous remains, were also naturalised in Britain. The continuity 
of our island with the continent’ by intermediate land, which 
existed during Paleolithic times, also. became severed, and a 
genial temperate climate replaced more or less arctic conditions. 
Man, however, possesses a pdlver of accommodation, and of 
adapting himself to changes in his environment, such as is not ~ 
hear gi by a mere animal. The locus of an animal is regu- ° 
ated by the climate and the nature of the food,,so that a: 
change of climate; which would destroy the special food on 
which an animal lives, would lead to the extinction of the 
animal in that locality. Man, on the other hand, is omni- 
vorous, and can sustain himself alike on the flesh’ of seals, 
whales and bears in thesArctic circle, and on the fruits which 
ripen under a tropical sun, “Mai? can produce fire to cook his 
foad and to protect himself from cold, and can also manufacture 
clothing when necessary. Paleolithic man has left evidence 
that he had the capability to improve, for the cave men were 
undoubtedly if advance of the men who made the’ flint”im- 
plements found in the river drifts. The capacity of the few 
crania of Palzeolithig man which have ‘beet preserved is quite ' 
equal to, and in some cases superior to that of modern savages, e 
So far as regards thé implements which he manufactured. and 
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employed, N eolithic mgn showed no material advance over the 
‘Paleolithic cave dweller. > 
The association of the bones of domestic mammals, which 
were not present in Paleolithic strata, along with the remains 
of Neolithic man, proves that additional species had been intro- 
dfiged into Western Europe at a partfcular period, probably by’ 
another race which had migrated northward andewestward ; but 
jt by no means follows that Paleolithic man had of necessity 
_ disappeared prior to this migration, and “\eat ‘when Neolithic 
man reached Western Europe he found it, 4s regards his own 
„species, a desolate solitude. How then did Neolithic m&rewith 
his agsociated animals find his way įnto Britain ? 
Was it whilst the land remained,*which connected Britain, 
with the continent in interglacialetimes, and along which 
Paleolithic man had travelled, or was it at some subsequent 
period after the formation of intermediate arms of the sea? If 
the latter, then the further question arises, How was the transit 
effected? Neolithic man, so faras is known, had no other means 
of conveyance by watér thay was afforded by a canoe dug out 
of the stem of a tree. thorh such rude boats might in calm 
weather serve as the means À transporting a few individuals 
at qpe time across a river or nartow strait from one shore’to the 
other, they can scarcely be rega@jed as fitted for an extensive 
migration of people ; still less as agmeans of conveying their 
. pigs, dogs, goats and oxen. Hence one is led to the hypothesis 

that, after the sea, had submerged the intermediate land of 
interglacial times, there had been a subsequent elevation so 
that Britain again became a part of the continent of Europe. 
If one may use the expression, a ‘ Neolithic land bridge” 
was „produced, continental relgtions and climate were for a time 
re-established, and a free immigration of Neolithic man with 
his domestic animals became possible. This may have been at 
the period when an abundant forest growth in Scotland suc- 
ceeded the elevgtion of what is now called the 100-foot terrace. 


There is no evidence of the presence of Neolithic man in 


Seotland until about that period. Before this island with its 
surrounding and protecting ‘‘ silver streak ” settled down to the 
resent distribution of land and water, there are ample data, as 


*,is shown by the three sea beaches at different levels seen so 


. made. 


distinctly on the coast of Scotland, that frequent oscillations 
changed the relative positions of land and sea to each other. 
From the consideration of what may be called the biological 
data, the conclusion seems not to be justified, that because 
climatic changes had led to a disappearance of certain character- 
istic Paleolithic mammals, but by no means of all, therefore 
Paleolithic man had vanished along with them. When Neo- 
lithic man reached Western Europe, he in all likelihood found 
his Paleolithic predecessor settled there, and a greater or less 
degree of fusion took place between them. Hence, as the 
present inhabitants of Britain may claim the men both of‘the 
Neolithic and Bronze Ages as their ancestors, it is possible that 
as Neolithic man migrated northward into Scotland he may 
have carrfed with him a strain of Paleolithic blood. W. T. 





PROGRESS OF TECHNICAL EDUCATION. 


A REVIEW of the progress gf technical education in the 
United Kingdom during the year 1896-97 is given in the 

“tenth annual report of the National Association for’ the Pro- 
motion of Technical and Secondary Education. . A general idea 
of the present position of the technical education movement 
may be obtained from. the subjoined extracts from the report 
just, issued. Mes 

Technical Education in England. 

It is pleasing to be able to record that,sin the year 1896-97, 
the total amount of money available under the Local Taxation 
(Customs and Excise) Act, 1890, and distributed to the loca} 
authorities, was larger than in any previous year, and that a 
further advance has been made as regards its utilisation for edu- 
cational purposes. ° . 

Of the 49 County Councils in England 41 are now giving all 

+ and eight are giving past of their grants to educational purposes, 
while of the 61 Couttty Borough ‘Councils 55° are devoting all 
and six are devoting part of the fund in a like manner. In the 

“county borough of Preston a noteworthy advance has been 

In this locality a new te@hnical institute, erected by 

she Harris Trustees at a cost of about 20,0008, has recentl? 

been opened; and the County, Borough Council, by votifig: a 
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sum of 58o in aid of pial educatien in the hofdughs have 7 
| now retired from that position ‘of isolation which they had 


hitherto occupied. At the present time, therefore? all the 
County and County Rorough Councils in England are utilising 
the provisions,of the Technical Instruction Acts. ° 

In considering the amount of money devoted one way ap 
another, it may be stated that, of the total of 807,0! 
available in England alone, no less a sum than 740,000/. ts 
being spent upon education. It is worthy of note that Londoh’s 
share of the fund now reaches 185,000/., of which a sym of 
150,0004 is being @tilised for educational purposes, a growth of 
30,0002, as compared with last yeams vote. Thagefore, looking 
at the position as a whole, it is clear that education continues to 
rec@ve financial.support of an extending character. 

In last year’s report particulars were given respecting local 
authorities contributing funds to education im the form of rate 
aid, The information, then published went to show that there 
were at least 137 localities providing a total sum of 34,000/. in 
this manner. To these figures must now be added a further 23 
authorities raising 5000/., thus making an aggregate number of 
160 local authorities levying rates, or voting lump sums from 
the rate-fund, to the extent of 39,000/ 

The extent to which local authorities and responsible com- 
mittees in England have built, or are building, or are about to 
build, technical schools is shown by the fact that the number of 
such schools thus initiated now reaches 161, of which 146 
involve a capital expenditure of 1,730,000/, This sum is 
exclusive of a 500,000/, absorbed by the establishment of 
polytechnic institutions in London. It is, worthy of notice that 
in Burslem, Chesterfield, Dewsbury, Keighley, Plymouth, 
Rochdale, Southport and Walsall the necessary funds for build- 
ing purposes were provided entirely by voluntary contributions, 
and that in Lancaster, Northwich, St. Helens, Sandbach and 
Winsford sites and technical schools have been presented to the 
local authorities by private individuals; it.may be estimated 
that, with the exception of Lancaster and Sandbach, concerning 
which complète information is not available, the financial pro- 
vision which has thus been made in eleven localities represents 
a total of 137,000/, Of the aggregate number of technical 


schools mentioned above, 100 are already at work, 26 new . 


schools, situate in 13 different counties, having been opened 
during the past year; the localities in which the largest of these 
new schools are to be found and the amounts spent upon the 
buildings are—Leicester (40,0007 ), Preston (20,000/.); Darling- 
ton (16,000/.), Oldham ‘and West Hartlepool (15,000/. each), 
Darwen (14,000/.), Swindon (13,000/.), and Handsworth and 
Northwich (10,000/. each). There remain, therefore, 61 tech- 
nical schools which, according to the latest information, are 
still incomplete ; but it must be understood that this number 
includes localities where technical schools have been transferred 
to the local authorities and where new schools are also being 
built. i : 

In Bradford the technical college, upon which has been spent 
no less than 155,000/. (50,000/. for buildfngs and 105,000/, for 


| maintenance), mainly provided by private munificence, now 


receives an annual grant of 2875/. from the Corporation ; in ', 


recently decided to proceed with considerable extensions to the 
present buildings at an expenditure, including the cost of fur- 
nishing, of 12,0004 ; in Keighley, the mechanics’ institution was 
founded in 4825, a new building, costing nearly 20,000/, was 
erected by public subscription' in 1870, and an additional wing 
was built, at an outlay of 11,0002, in 1887. _ Hitherto there has 
been but one instance of a local authority divesting themselyes 
of their powers of direct control, namely that of Burnley, where 
the County Borough® Council, having established a technical 
school atga cost of 40@0/., transferred the management of the 
same to the Committee of the local mechanics’ institution, the 


Committee receiving an gnnual grant, of 1000/. from the * 


Counci. ’ ; 
During the year ended March 31, 1896, the expenditure, ex- 


cluding capital gutlay, upon agricultural ed@cation by thirty-six 
County Councils in England reached & total sum of 58,3494 
According tọ the latest annual geport of the Board of Agri- 


culture, the amount of money applied to this brathch of technical .’ 


education by the County Councils of England (including Mon- 
mouthshire, but excluding Derbyshire, the Soke of Peterborough 
and the Southern Division of Buckinghamshire9 during the yegr 
1896-97 was estimated to be 78,0004, which sum includes capital 
expenditure., & 3 


, Huddersfield, the Governing Body of the technical college have . 


i | 





Progress an wds. i . 
.The whole of the sum of 38,000/, available under the Local 

e Taxation (Customs and Excise) Act, 1899, is. devoted to the 

purposes of intermedjate and technical education, together with 
agestimated sum of 20,0Qp/. raised by rate under the Technical 
Teen Acts, 1889 and 1891. In addition to these sums, an 
amount of over 17,0007 is raised under the provisions of the 
Welsh Intermediate Education Act, 1889, which sum is met by 
a contgibution from the Treasury not exceeding the amount 
payable out of the county rate, and based upom the efficiency of 
the schools aidag by the localeuthorities. The total sum which 
is annually appropriated to intermediate and technical education 
in Walgs is, therefore, about 92,0007. K 

In CẸẹdiff, by an agreement between the Corporation and the 
University (College eof South Wales and Monmouthshire, the 
entire responsibility of providing technical, instruction is placed 
‘upon the college, in consideration of a large annual grant, to- 
gether with all fees and grants earned by, or on behalf of, the 
students. The work of the college in this connection comprises 
the maintenance of a large number of evening science and art 
and technical classes, a women’s technical department, and a 
higher technical department, and the establishment of scholar- 
ships and studentships. 


“Expenditure on Technical Education in Scotland. 


OF the total amount of 39,000/, distributed to local authorities 
under the Local Taxation (Customs and Excise) Act, 1890, an 
estimated sum of 28,000/. is devoted to technical and secondary 
education. This, with the addition of an amount of 60,000/. 
available under the provisions of Section 2 of the Education 
and Local Taxation Account (Scotland) Act, 1892, makes the 
total sum devoted to technical and secondary education in Scot- 
land 88,000/., excluding those sums which are applied to 
technical education by six School Boards out of the school 
fund under the Technical Schools (Scotland) Act, 1887. 


The Position of Ireland. 


The year 1897 has been one of disappointment to those 
interested in technical education in Ireland. In February a 
large and representative deputation, organised by the Technical 
Education Association for Ireland, waited upon the Lord- 
Lieutenant. His Excellency, who was much impressed by the 
influential character of the deputation, and the arguments which 


they advanced, announced that it was the intention of the | 


Government to introduce a Bill in the coming session which 
would deal with agricultural instruction, and promised to use 
his influence with his colleagues to introduce a Bill dealing 
with technical education at the earliest possible opportunity. 

This promise was fulfilled, for-not only was a Bill introduced 

to createwsa Board of Agriculture and Industries for Ireland, but 
provision was made in the Budget for an endowment of tech- 
nical education, But the hopes, which the action of the Govern- 
ment raised, were doomed to disappointment. The Agriculture 
and Industries (Ireland) Bill, being unfavourably feceived by 
the Irish Members of Parliament owing to its financial clauses, 
“was withdrawn pan announcement was made by the First Lord 
of the Treasury that as an alternative policy a Local Govern- 
ment Bill would be introduced during the following session, and 
the provision made in the Budget for technical edycation was 

e otherwise appropriated. 

At the end of November a still larger and more representative 
deputation, organised by the Dublin Chamber of Commerce, 
and’ representing all the Chambers of Commerce, the principal 
municipalities, and the leading .agricultyral and industrial 
organisations of Ireland, waited on the Chief Secretary for Ire- 
land and pressed upon the Government the need of est#blishing 

. a Board of Agriculture and Industries during the forthcoming 
session. The strongest representati8ns were made as to the 
urgency of the matter. But the Chief Secretary, though mit- 
ting the urgency, informed the deputation that the Government 
were pledged to the Local, Government Bill, al that it would 
not be fair to buoy up those interested in the movement with the 
hope that thereewas any rea8onable progpect that the Govern- 
ment would be able to deal with two first-class Irish measures in 
the one session. The encouraging feature about the situation 
is that public opinion is thorouglly aroused upon this question, 
arf there is, therefore, no fear tha the matter will be allowed 
te drop. e 

Early in the year the Lérd-Lieutenant appointed a Commis- 
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sion to ‘inquire and report with a view te determining how fare 


and in what form, manual and practical instruction should be ` 
included in the educational system of primary schools under, the 
Board of National Education in Ireland.” ‘he Commission 
have held sittings in the principal Irish towns, as well as {ne 
England and in Scotland, and have sent experts to report upon 
the position of manual and practical instruction in connection 
with elementary educasion in Germany and France. Jt is ex- a 
pected that their report well bê submitted to the Lord-Lieutenant 
téy early in the year to allow the Government to make 
provision in the estimates to carry out the recommendations of 


the Commission. . °’ ° 
a 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


Pror. G. Krause, of Halle, has been appointed ordinary 
professor of botany to the University of Würzburg, in the place 
of the late Prof. J. Sachs. | s s 


, AMONG the measures to be Yid before the Prussian Diet 
during the session opened on Tuésday is one on the vexed sap 
ject of disciplinary procedure against University Lecturers. In 
the Speech from the Throngthis is alluded to asa ‘ legislative 
regulation of the circumstances concerning the position of 
University lecturers,” ° 


THE Duchess of Fife opened the new Municipal Technicas 
School at Brighton on Saturday last. The Duke of Fife, re 
plying on behalf of the Duchess to a vote of thanks passed to 
her Royal Highness, remarked that in establishing the schwol 


Brighton had placed itself in line with all the great centres ef « 


population in the country, and showed itself alive to the great 
educational necessity of the day. 

SPEAKING at the annual dinner of the Yorl€hire College, 
Leeds, on Friday last, Lord Londonderry said that England was 
only slowly waking up to the fact that a technical, as distin- 
guished from a commercial or literary, education was becoming 


. 


more and more essential every day. A great deal had been done e 


by the Yorkshire College, which had to deal with a county yast 
in its dimensions, and containing within its limits every variety 
of trade industries. The College had come to the assistance of 
all these industries. It had rendered valuable assistance to 
dyeing and weaving as well as to the application of art to the 
textile industries, and thanks to the grant by the Clothworkers’ 
Company of 50,0007. for the establishment of this department, 
no less than 2500/. a year was expended to make the College 
the first weaving and dyeing school in the country. Many more 
such institutions as the Yorkshire College are needed before 
technical education is sufficiently provided for the needs and 
requirements of the country. 


TEACHERS of science and science classes in higher-grade ande 
public elementary schools, held a meeting on Friday l@st in the 
rooms of the Society of Arts. Mr. C. J. Addiscott, President of 
the National Union of Teacher8, occupied the chair; and in his 
opening address he remarked that what is needed at the present 
time is a sound, workable system of technical instruction, based 
upon science and art teaching, which itself must be based upon , 
a solid foundation of primary instruction. He discredited the 
idea that our primary system should be so moulded that it , 


’ should lead necessarily to a secondary system, believing that the 


needs of the class with which they had to deal were outside 
what he conceived to be secondary education, and that the satis- 
faction of those needs would be-found in the development of 
the primary system through the higher-grade Board school.or 
The 
main factor for successful progress in this direction must be a 
central authority, which should be sympathetic, which should + 
kpow the needs and the difficulties of each class.at each stage of 
the journey, A number of resolutions were passed, one of them 
being opposed to the recent action of the Science and Art De- 
partment -in giving instructions to inspectors to report any case 
where 25 per cent. of the first year students leave the schools at 
the end of the year, or more than that pergentage of the second , 
year. students leavetat the end of the secondeyear, in order that 
the department might consider whether such schools shotld* . 
continue to be recognised as schools of science. E 


Eun 
el HE Associatjon of Directérs and Organising Secrétaries for , 


Techpical and Secondary Education met on Friday last at thes 
GuijJdhall, Westminster. Mr. C. H. Bothamley (Somerset) was 
. ` 
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lected chairman, Mr. Hewitt&(Liverpool) vice-chairman, Mr. J. . -$ 
A Nicholas (Essex) sécretary, and Mr. Turner (Staffordshire) » SOCIETI. EJ AND ACADEMIES. » 
treasurer. The places of the three remaining meetings for 1898 ti ne LONDON. : ; ° . 


were fixed to take place at Birmingham, Sheffield, and London. 
In the course of*an address, the chairman remarked that the 
Asiociation had repeatedly expressed, its acceptance of the re- 
commendations of the Royal Commission on Segondary Educa- 
tio and had expressed the opinion that they formed a satisfac- 


tory basis for legislation. Latterly they pad heard a great | 


deal about the essential importance of constituting a central 
authority for education before anything else was donesig the 
“matter. The constitution of an efficient central authority could 
prop@rly be brought about by the reotggnisation of those Govern- 


ment departments that dealt at present with educational matters 


a reorganisation along the lines of thé Royal Commission’s re- 
port. They found it to be inconvenient in practice in many ways 
to have two entirely separate departments, one of which they 
were brought into contact with in connection with evening’ con- 
tinuation schools, and the other more and more frequently in 
dealing «ith secondaryschoo. They wanted to see these two 
departments merged m@re or. less completely into ‘one, with 
their functions properly defined, and capable -of dealing with 
secondary education as a whole, as well as with the purely scien- 
tific and technical part of it. Wane other part of the central 
authority—the educational council-@was a body to which the 
- scholastic profession naturally attached great importance. The 
Association thought that one of the great needs of: the present 
time was a system of schoolg corresponding fairly closely with 
the higher primary schools of France—schools which should be 
a real top to the elementary education. He concluded by mov- 
ing-«-‘' This Association consi@ers that legislation on the lines of 


a the report of the Royal Commission on Secondary Education is 


very urgently needed at the present time.” Mr. Turner seconded, 
and, after a short discussion, the resolution was adopted. 





G SCIENTIFIC SERIALS. ° 


American Journal of Mathematics, vol. xx. No. 1, January. 


. — “The, motion of a solid in infinite liquid under no 


„ of May 8, 1897, by G. Agamennone. 


* force,” by Prof. Greenhill, examines the elliptic function expres- 
sion of all the dynamical quantities involved, and explores the 
analytical field by working out completely the simplest pseudo- 
elliptical cases to serve as landmarks, utilising the analysis which 
the author has developed in his paper on ‘‘ Pseudo-Elliptic 
Integrals and their dynamical applications,” in the Proceedzngs 
of the London Mathematical Society (vol. xxv.) and carrying 
out his work on the lines of his papers on the ‘‘ Dynamics of a 
Top” and on the “ Associated Motion of a Top and of a Body 
under no Forces” in vols. xxvi, and xxvii, (Proc. L.A.S.) 
Reference is made to the sketch of the theory in Thomson and 
Tait’s “ Natural Philosophy,” and to a complete solution in the 
case of a solid of revolution in Kirchhoff’s Vorlesungen iber 
Math, Physik, ix. ; and to the ‘ Motion of a Solid in a Liquid,” 
by Dr. T. Craig.—‘‘Surfaces of Rotation with constant 
measure of curvature and their representation on the Hyper- 
bolic (Cayley’s) Plane,” by G. F. Metzler. Minding: (Crelle, 
vols. 19, 20) shows that it is easy to obtain the formulz which 
express the relations between the sides and angles of a triangle 
òf which the sides are geodesic lines on a surface of rotation 
with constant measure of curvathre. Mr. Metzler shows that 
ethe same method holds for the formula expressing the area of 

` the triangle (Że. in the ordinary spherical formule put a- ./1 
for a, the radius of the sphere),—‘‘ Sur les Méthodes, d’approxi- 
mations successives dans la théorie des Equations différentielles,” 
par E. Picard, is a note, taken by the editors of the Journa? from 
M. Darboux’s ‘‘ Théorie des Surfaces (à la fin du tome iv.).—M. 
Darboux is the mathematician whose likeness accompanies this 
number: š . 

Bollettino della Società Sismologica Italiana, vol. iii., 1897, 
Nos. 5, 6.—The microseismographs of the Institute of Physic$ 
ot the Royal University of Padua, by G. Pacher. A reprint 
of a paper giving a full account of the Vicentini wicroseismo- 
graphs, already noticed in NarurE.—The Latian earthquake 

A note on a series of 
slight shocks felt ig the neighbourhood of Rome.—The Royal 
Geddynamic, Observatory of Catania, by A. Riccd.—:Notices of 

+ earthquakes recorded in Italy (April 27-May 14, 1897), by G. 
Agafnennone, the most important being the series of Latian 


* earthquakes of May 8, and an earthquake of distant, but urns 


pown, origin on May 1. ° 
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Royal Society, December 9, 1897.—‘‘On Methods of. © 


making Magnets independent of Changes of Temperature ; and 
some Experiments upon Abnormal of Negative i all 
Coefficients in Magnets.” By J. Reginald Ashworth, BSC. 

The object of this paper was to find what kinds of: iron or 
steel are least liablé-to changés of ‘magnetic intensity of a cyclic 
nature under modgrate ‘fluctuations of temperature, suth as 
take place. in? the atmosphere from one season to another. 
The subject, is of importance fêr the sake%of, improving 
magnetic instruments, but apart from its practical conse- 
quences the investigation points to some interesting thJpretic 
consequerices, 9. 7  . 

. In general ‘the effect of ‘alternately. heafing andecoeling a 
magnet is to cayse a large loss: of magnetic intensity, which is 
only in part recovered ; ultimately a cyclic state is established 
in which the changes may be, expressed by a formula which in 
conformity with custom is here written I/ = I; (1-ad/~—7), I 
standing for the magnetic inténsity, ¢ and ¢’-for the cold and hot 
temperatures, pe ‘ 

Hithetto a, the temperaturé Coefficient of the magnet, has 
been found to be positive ; that is to say, the effect of a rise of 
temperature is to diminish, and a fall of temperature to increase 
the magnetic intensity. A negative ‘coefficient must be under- 
stood, therefore, to represent a rise and fall of magnetic intensity 
with rise and fall of temperature, and this abnormal effect has 
now for the first time been observed to be general in certain 
cases. e 
In the first place the influence of chemical composition was 
sought in determining the behaviour of a magnet under changes 
of temperature, and steel alloys severally of manganese, tungsten, 
cobalt, and nickel were tested, as well as a series of cast irons of 
different blends of pig irons. The results obtained show that 
the influence of chemical constituents is subordinate to that of” 
physical condition, annealing or hardening. Thus a kind of 
nickel steel, the same as Dr. Hopkinson found to yield such 
remarkable thermo-magnetic results, exhibited in the glass-hard 
state,a small increase of magnetic intensity with increase of 
temperature and decrease with fall of temperature. When 
annealed the converse effect took place, and these effects could be 
changed repeatedly by changing from hard to soft and soft to hard. 
Again cast iron, in the condition received from the foundry, 
has a very large magnetic variation for a given range of tempera- 
ture, but when hardened by heating and rapidly chilling the 
variation becomes exceedingly small, the coefficient now being 
about ryth its former amount. As hardened cast-iron magnets 
have also a very high permanent, magnetic intensity, and are 
very little influenced by shocks and blows, it will be seen that 
they have exceptionally valuable qualities. ° 

Flowever, the most interesting results were obtained from ° 
some steel music wires which happened $œ be put to the test, 
These wires in the.normal condition and when the cyclic state 
is establishefl,-after experiencing the usual permanent magnetic 
loss, exhibit a negative coefficient, the higher and. lower inten- 
sities now corresponding to higher and lower teraperatures, and ° 
they are thus quite exceptional. But, in contrast with the similar 
behaviour of the nickel steel alloys just mentioned, the negative 
coefficient ig destroyed and a positive coefficient established if 


the wire be raised to a bright red heat and cooled either very , 


slowly, as in the process for annealing, or rapidly as for harden- 
ing. If heated, however, to about a dull red and quenched, 
the coafficient can then be rendered just zero. ° 
In order to gain some insight into the cause of this abnormal 
negative coefficient, the wire was dissolved in nitric acid and at 
different Sages of dissofution tested. This led to the important 
relation, which was afterwards fully established in every possible 
way by a series. of laborigus experiments, that the longer and 
thinnet the wire the more negative is its coefficient; and so 
much does the coefficient depend on theeratié of length to 
diameter, or dtmension ratio, that aby suitably altering the 
dimension ratio the sign of the coefficient may be changed ; and 


‘for some partfcular difnension ratib, for a given kind of: steel 


wire, the coefficient may be made zero, and the magnet is then 
independent of temperature changes. i 
The diagram exhibits thesegchanges graphiqilly. Curve (1) 
represents the variation of the coefficient from positive to neg- 
tive for steele music wire of diameter 0°187 centimetre, and of 
.- 
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lengths %3s 6, 9, 12, 65 and 18 ene corresBonding to 
dimension ratios 16, 32, 48, 64, 80 3nd 96. ~ 

. ° Cur@es (2) and (3) represgnt similar changes in different steel 


* diameter of the wire and keeping the Jength constant. 
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An almost identical curve.to No. 1 is obtained by plotting 
` against the dimension ratio the percentage permanent magnetic 
`,  Idss each piece suffers due to the process of alternate heatings 
and coolings; and as this is, without doubt, dependent on the 
self-demagnetising force iù the magnet, it is evident the co- 
‘ efficient is also a function of the demagnetising force, and is 
principally varied by this, at least for a given range of dimension 

ratios. 

The ultimate cause determining the abnormal negative co- 
efficient in steel music wires of large dimension ratios is not yet 
completely made out, but experiments now in progress seem to 
indicate that it is the effect of the drawing in the process of 
manufacture. : 


BG « A Note on some further Determinations of the Dielectric 


Constants of Organic Bodies and Electrolytes at very Low Tem- 
peratures.” By Prof. James Dewar, F.R.S., and Prof. J. A. 
Fleming, F.R.S. 


December 36, 1897.—‘* Memoir on the Integration of Partial 
Differential Equations of the Second Order in Three Independent 
Variables, when an Intermediary Integral does not exist in 
general.” By A. R. Forsyth, F.R.S , Sadlerian Professor ‘in 
the Whiversity of Cambridge. o. PAS . 

' The memoir discusses the theory of partial differential equa- 
tions of the second dtder in one dependent and three independent 
variables; and the method adopted is seen, ‘without difficulty, to 
be applicable tg equations which involve more than three inde- 
pendent variables and which can be of order higher than the 
second.’ . 

In order to solve a given equation, a system of subsidiary 
equations is constructed ; and the system is made up of two 
paits. One of these parts is a set of simultaneous partial: 
‘differential equations in two independent variables and a number 
of dependent variables, this number being one more than the 
umber of the equations. An integral equivalent of this part 
accordingly contains an undetermined quantity. Thaother of 


-r 


y the parts is a set of equations in a single independent variables 
° it appears that the set of equations in, the second pt can be 
consistently satisied by a determination of thë unknown 

- œ quantity emerging from the first part. : 


The first of the three sections, info which the paper is divided, 
deals with the general theory, and indicates a method ‘whereby 
- subsidiary equations for an equation F = o of any degree in the 
derivatives of the-seconé order can be constructed. If integrable 
combinations of the subsidiary system are not obtainable, an 
-~ extension of the method :shows how efjuations*of higher order 
` (whén obtainablg) can be-deduced and associated with the given 
equation. A g gn s 
‘ e „Tbe secondeof the three sections deals with those equations of 
: . which the characteristic invarignt is resolvable; and some 
*‘ examples are given, alike of equations for whiclsthe integration 
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of the initial Subsidiary system # possible, and of equations:for 
which the extended method must be uged. , $ -., 

The third of the three Sections deals with those equations of 
which the characteristic invariant is irresolvable. Of such 
equations the most interesting examples*are the potential 
i « equation and other’ equfatiors in 

g mathematical physics; and the 

theory is applied to some of ‘these 
equations in detail, leading to some 

new solutions. °,, 


**On the Occlusion of Hydrogen 
and Oxygen by, Palladium’ By 
Ludwig Mond; Ph.D., PRS. 
< William Ramsay, Ph.D., F.R.S., 
- and John Shields, D Se., Ph.D. 

Palladium black prepared in the, 
same way as platinum black con- 
tains 1°65 per cent. of oxygen, 
which cannot be removed zn vacuo 
at: dull fed heat. On Heating in 
an,” atmsphere of. oxygen the 
amount absorbed up to a red heat 
was about one and a half tinfes as 
much as corresponds with the 
formula Pd,O, and this also could 
not be extracted at a dull.red heat 
in uacuo, ; 

A comparative study of thé oc- 
clusion of “hydrogen by palladium 
black, sponge and foil was made; and, after taking into 
consideration some observations made by Graham. and Dewar, 
it was found that no matter whether the palladium exists a® 
black, sponge, foil, wire, or compact metal, or whether it is 
charged by direct exposure to hydrogen gas (the proper con- 
ditions being observed, as explained), or charged electrolytically,” 
the.ameunt of hydrogen occluded in each case is approximately 
the same, the atomic ratio palladium : hydrogen varying be- 


4 è 


tween 1°37 and 1°47. 

The bulk of the hydrogen occluded by palladium black ange 
sponge can be pumped off again at the ordinary temperature 77 
vacuo, . 

The heats evolved per gram of hydrogen and oxygen occluded 
by palladium black are + 46'4 K (4640 g-cal) and + rr'2 K 
(1120 g-cal) respectively, the latter value being in harmony with 
the view that the absorption of oxygen is a true phenomenon 
of oxidation. i ‘ 

With respect to the supposed formation of a definite chemical 
compound on the occlusion of hydrogen, it is shown that Troost 
and Hautefeuille’s . deduction that Pd,H is formed is not 
warranted. If any hydride is produced at all, it probably con- 
tains at least as much hydrogen as that-required by the formula 
PdgHy first suggested by Dewar. $ . 

It is also shown that the heats of occlusion of kydeugen in 
platinum and palladium black are not in favour of the view which 
has sometimes been put forfvard, that the heat of occlusion of 
a gas represents. the heat of condensation or liquefaction of the 
gas in the capillary pores of the absorbing substance. 


Linnean Society, Decamber 16, 1897.— Frank Crisp, Tréa- 
surer and Vice:President, in the chair.—-Mr. W. Carruthers, 
F. R.S., exhibited and made remarks upon a fungus, Rosserlinta 
ligniaria, which had been found to attack . living ash trees, 
‘eventually causing the death: of the tree. Additional ‘observa- 
tions were made by Mr. George Murray’and Prof. Farmer.— 
Mr. Edward Step exhibited two specimens of a Hermit Crab, 
Eupagirus Prideauxt, from Portscatho, Cornwall. Both were 
found naked and in rock-cavities, and special interest attached 
to the fact that, ir? the absence of the well-known mglluscan 
shell which the species affe&ts, each specimen was incrusted at 
precisely the same regions of its exterior by ‘* acorn-shells.”— 
The Rev. T.-R. Stebbing gave an account of the habits of this 
and other species of the goe Eupagurus, directing special at- 
tention to the work of Aurivillius; and Prof. Howes remarked 
that it was on record that in the absence of a shell the bowi of 
a -clay-pipe. did not come amiss to the€e animals, and that thef 
„will readily utilise broken test-tubes.—Mr. H. M, Bernarel read 
a paper on the affinities of the Madreporarian genus A/veopora. 
The question discussed wag one of much interest, owingsto the 
claim advanyged by. Dana, that A/veopora is a survival of the. 
great. Paleozoic family Favosztide. . This claim was rejected@by 
e . t : ; 






. 


o. “January 13, 18 8) 





. ` y 
` Milne-Edwards and Haime, bút nevertheless Wns founded on 
clese similarity of strecture. Other important characters in 
common were now indicated, viz. tle similarity of the earliest 
growth-stages and of the method of budding. These were’ de- 
scribed, and it wa$ urged that there was now no reason to doubt 
thezrelatonship between A/veopora angl Favosites other than that 
which arose from the immense interval of tipe which had 
elapsed since Favosites flourished and from the scarcity of inter- 
mediate forms. One only had been desoriked, viz. the genus 
Koninchia from the Cretaceous. “Mr.*Bernard then discussed 
the relationship of A/veopora with the recent Pordtide, i®yhich 
‘family it is usually classed. The author contended that Aveo- 
bora @nd Porttide stand about as*fag-apart as possible in the 
madreporarian system, and with regard to the evolutiondry® 
stages of the madreporarian skeleton he concluded that the 
original columniform polyp must be considered to have.had the 
“< lower portion of its body clothed. with a stiff secretion which 
formed a cup into which the upper flexible portion could’ be in- 
vaginated This epithecal cup was the primitive madreporarian 
skeleto. Within this eup—reainly by infoldings, at first simple, 
but soon increasing in complexity—a new internal skeleton had 
“been developed which had largely superseded the: primitive 
epithecal skeleton., This interna] skeleton, he thought, was as’ 
much a product of the epitheca astthe apddematous systems of, 
Arthropods are products of the chitiffous cuticle. “A discussion 
«followed, in which the Chairman and others took part.—Messrs, 
H: and J. Groves communicated a paper on some Characee col- 
lected by Mr. T. B. Blow in the West Indies, one of which 
appeared to be new to science. Specimens of the plants de- 
scribed were exhibited. 
e Paris, 


æ Academy of Sciences, January 3.—M. A. Wolf in the 
chair.—M. Van Tieghem was elected Vice-President for the 
year 1898.—M. Chatin, the outgoing President, anncunced the 

ze changes in the Members and Correspondents during thé year 
18)7.—General method for determining fundamental stars and 
latitude; by M. Loewy. A further devélopement of the method 
announced at the previous meeting.—Histogenetic influence of 

+ an anterior form, with respect to the regeneration of Descemet’s 
membrane, by M. L. Ranyier. It is known that the introduction 
of a single crystal into a solution has a considerable effect in 
causing crystallisation, and the present observations tend' to 
show that an analogous phenomenon may take place in organic 
tissues. Observations were made upon the growth of the 
membrane of Descemet and its endothelium in the cornea of a 
rabbit, after partial destruction by incision and by a needle, 
In the latter case, where the corneal layers attacked by the 
‘needle have given an irregular surface, the endothelium, instead 
of forming a simple cellular layer, appears in the form of small- 
masses, in which several layers of cells can be seen. ‘The de- 
finition of endothelium thus requires considerable modifica- 
tion.—On the determination of the first terms of flexure. of a 
meilttieméastrument. -Application to the meridian circle at'the 
Observatory of Paris, by MM. W. Ebert and J. Perchot.—On the 
conformable representation of one®surface upon another, by M. 
G. Souslow.—On the velocity of propagation of a movement in 
a medium at rest, by M. P. Vieille. A description of experi- 
ments upon the velocity of the wave produced by exploding 
varying charges of powder and felminating mercury in a steel 
tube. The figures obtained show that as the» initial condensa- 
„tions increase, the mean velocities of propagation on a length of 
four metres also increase from values about the velocity of sound 
up to four times that speed.—On a,new method of in-, 
terferential spectroscopy, by MM. A. Perot and Ch. Fabry. 
The interferential spectroscope’ is composed of two plates of 
plane glass with silvered faces opposed, the distance and orienta- 
tion of which can be exactly regulated, The rings produced are 
ebserved at an infinite distance, the system being lighted by a 
slightly converging bundle of rays. With this apparatus M., 
Michelson’s statement that the green ray of thallium is double, 
has been verified. On the mechanism of the discharge of con- 
.ductors struck by the X-rays, by M. G, Sagnac. The surface of 
a metal, M,-struck by the X-rays emits new rays termed secondary 
„fays of the metal M. Each element of volume of gas adjacent 
to the metallic congu€tor is rendered capable of conducting 
ekectficity, both by the incident X-rays and by the secondary- 
says.—On a simple method for directly transforming typo- 
. graphical plates and other.objects sin feeble relief into photo- 
*graphs, by M. Adrien Guébhard.—On the isocyagic ethers ande 
tf heat of formation of liquid isocyanic acid, by M. Paul 

e. 
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Lemoult.* The heats of fggmation werc» deterinined’ of fhe isc- 
cyanatês of methyl and efhyl by the method of the calorimetric 
bomb.—On a naw cyclic ketone methylcylohexonone, b¥ M. À., 
Béhal. This ketohe js one of those obtained from wood oil. 
Oxidation with potassium permanganate gave only acetic and * 
levulic acids. 
—Preliminary note on the origin of the subrenal cap 
lophobranchial fishes, by M. Huot. The subrenal capsules have 
been usually .regarded as arising -from the epithelium of, the 
coelom, but the study of the development of these organs.in the - 
embryos :of Sy@gzatus Diimerilii, leads to ‘the conclusion: that 
they arise from two sunk diverticulaseach of. whic is a bud from 
the posterior portion of a Wolf’s canal.—On the origin of the 


Michel. In the caudal regeneration of the Annelids, thg seti- 
gerous bulbs are ectodermic and the setigeroms sacs gre meso- 
demic ; the nephridia are ‘of a neutral origin, ectomesodermic. 


$. 
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Royal Academy of Sciences, November'27, 1897.—Prof. 
van`de'Sande Bakhuyzen in the chair. —Prof. -van der Waals 
gave'an approximate'rule for the course: of the -plaitpoint-curve 
of a mixture. . The. cùrve constructed accofding to’thé rule given 
will correspond very closely with the actual plaitpoint-eurve’ in 
the case.of. all those mixtures, which present the circumstance 
that a maximum or a minimum tension occurs, if the.components 
havé a certain ratio to each other, as-is the case with mixtures 
of N.O and CH. The curve for the said mixtures, according 
to Kuenen’s observations, is explained in all its details by this 
rule.—Prof. Moll on an inquiry by Mr. Van Wisselingh into the ‘ 
nucleolus of Spzrogyra. The principal results of this inquiry 
are: (1) besides the usual form of karyokenesis Spirogyra crassa, 
Kiitz, has also a second form, in which no nuclear segments are 
produced ; (2) in the division with segmentation ten out of the 
twelve segments originate in the nucleus itself, while two 
originate in the nucleolus ; (3) in the case of nuclear division 
with segmentation the nucleolar segments have each a resistant 
thread, by which they are distinguished from the rest. The 
resistant threads divide longitudinally, like the segments them- 
selves, and the two halves contribute in the daughter nucleus. 
towards the formation of the new nucleolus. In the case of 
nuclear division without segmentation the nucleolus also produces. 
two resistant threads, which in the division behave in exactly 
the same way as in karyokenesis with segmentation.—Mr. 
Eykman on the influence of the seasons on combustion of” 
nutritive matter in man. The speaker communicated the results. 
of a comparative inquiry into the respiratory exchange of gases 
in winter and in' summer. With the nine persons, upon whom 
he experimented, the speaker found the average consumption of” 
oxygen, when they were in a state of bodily rest, to be no 
smaller in summer than in winter,.and concludes, also, on the 
grourid of previous investigations made by him in India, that in 
man there exists no appreciable chemical regulation of heat.— 


` Prof. V. A. Julius presented on behalf of Mr. N. G. van Huffel 


a short pape, on magnetic hysteresis in a long soft iron bar. 
Round the middle of the bar was a primary œil ; a secondary- 
coil could be placed at various distances from the, primary one. 
Ata certain moment, varying from 1/3 to 2 seconds after the- 
primary circuit was closed, the secondary one was for qy second: 
brought in contact with a ballistic galvanometer. It appeared: 
that the rate*of change of induction reached a maximum’ at a 
certain distance from the middle of the bar, and-that the maxi- 
mum displaced itself with the increase of the time from the- 
middle towards the ends of the bar.—-Prof. van Bemmelen con 
municatéd on behalf of Mr. Schreinemakers the results of an. 
nquiry into the equilittium in systems of three components, in. 
which, tw@ and three liquid phases occur.—Prof. Kamerlingh 
Onnes presented on behalf of Dr. W. van Bemnielgn a paper, 
ı entitled ‘‘a provisional noticg of new acquisitions of older observa- ° 
tions ofgnagnetic variation, among others by Parmentier in 1529,. 


. Cavendish in’ 1587, and by French navigators in the Pacific 


about the year g700.”—Prof. van der Waal? presented {@) on 
behalf of Prof. Dibbits'a paper by. Dr.°A. Smits, oñ an instru- 
ment for keeping the tension abovg a boiling liquid constant. 
The space in which the space is to be kept constant, ig connected 
with a U-shaped barometer. : When the pressure ‘decreases, the 
mercury rises in the shorter limb and, in consequence of this, a 
galvanic circuit is closed, through which a blowihg-apparatus ig, 
put in action ; when the pressure increases, a sucking-apparatus- , 
is put in action®by another galvanic cirguit. When the oscilla- 
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The benzoyl derivative and oxime were prepares 


setigerous bulbs and the nephridia in Annelids, by M.giug. | 
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. x ae 
Action of Chigroform and Alkaling! Hydroxides on the Nitra-benaéic 
Acids ; W. J. Elliott.—Researches on the Tgrpenes. II. On the Oxida- 
tion of Fenchene: J: Addymgn Gardner and G. B. Cockbirn.—The Pre- 
paration of Pure Iodine : Dr” Bevan Lean and W. H. Whatmough. 

FRIDAY, JANUARY 2t. |, v 

RovaL INSTITUTION, at 9.—Buds and Stipules : Sir John Lubhotk, Bart., 

M.P. 


‘tionsgof the mercury arg small, the tgnsion can be-ke®t constant 
within very narrow limits. (4) On Behalf of Prof. W. Rapteyn 
_2*paper®on certain définite integrals. According to Cauchy thé 
sum of the residues of a function which is meromorphic within a 

* certain space, may be represented by an integral along. the 
- circumference of Ihe space as well as by the sum of the co- 
igpts of the first negative powers of the coefficients of this 
function in the proximity of the poles. The author applies this 


` ia mm 
principle to a function consisting of the product of (==) 
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Puvsicat SOCIETY, at 5.—On Electric Signalling without Condúcting 

Wires: Prof. 6. Lodge, F.R.S.—A Tesla Oscillator will be exhibited by 
Prof. S. P. Thompson, F.R.S. 


9. ~»~—*— 
e ° BOOKS AND SERIALS RECEIVED. 


Booxs,—Practical Ethics : Prof. H. Sidgwick (Sonnenschein).—Ordinary 
Differential Equations : Dr. e) .@M. Page (Macmillan).—Euclid’s ements 
of Geometry, Books 1 and 2: C. Stith and Dr. S. Bryant (Macmillan) — 
Practical Toxicology for Physicians and Students: Dr. P. Kobert, trans- 
lated and edited by Dr. I. H. Friedburg (New York, Jenkins).—Psalms of 
thé West,*3rd edition (Longmans),—The Tears of the,Heliades, or Amber as 
aGem: W. A. Buffum, 3rd edition (Low).—A Trip to Venus: J. Munro 
(Jarrold).—Tabellarische Ubersicht der Mineralien: P. Groth, Vierte Voll- 
ständig neu Bearbeitete Auflage (Braunschweig, Vieweg).—Third Annual 
General Report upon the. Mineral Industry of the United Kingdom, 1896 : 
Dr. C. le Neve Foster (Eyre),—A Treatise ©n Chemistry; Roscoe and 
Shorlemmer. Vol. 2. The Metals, new editi@n (Macmillan).—Geometry for 
Beginners: Prof. Minchin (Oxford, Clarendon Press).—-ffom Tonkin to 
India; Prince Henri d’Orléans, translated (Methuen).—Seventeenth Annual 
Report of the U.S. Geological Gurvey, Parts r and 2 (Washing fbn).— 
University College, Sheffield, Calendar for the Session 1897-98 (Sheffield). 
—The Cyclists Pocket-Bovke(Constable).—General Report on the Opera- 
tions of the Survey of India Department, 1895-96 (Calcutta). ` 

SeERIALS.—Scribner’s Magazine, January (Low).—Among British Birds 
in their Nesting Haunts: O. A. J. Lee, Part 8 (Edifburgh, Douglas).—Geo- 
graphical Journal, January (Stanford).—Observatory, January (Taylor).— 
Records of the Australian Museum, Vol. iii. No. 3 (Sydney).—The Atoll of 
Funafuti, Part 5 (Sydney).—Brain, Part 79 (Macmillan) —An Illustrated 
Manual of British Birds, new edition, January (Gurney).—Bulletin from the 
Laboratory of Natural History of the®State University of Iowa, Dé&ember 
. (owa).—Mind, January (Williams).—Bulletin of the American Mathematical 
Society, December (New York, Macmillan).—Revue de l'Université de” 
Bruxelles, January-February (Bruxelles).—Knowledge,. January (High 
Holborn).—Records of the Geological Survey of India, Vol. xxx. Part 4 (Cal- 
cutta).—Atlantic Monthly, January (Gay).—History of@fankind : F. Ratzel. 
translated, Part 23 (Macmillan).—Notes from the Leyden Museum, July 
and Octdber (Leiden, Brill).—Journal of the Asiatic Society of Beagal, 
Vol. lxvi. Part 2, Nos. 2 and 3 (Calcutta)—Strand Magazine, January 
(Newnes). — Pearson’s Magazine, January (Pearson). — Zeitschrift für 
Physikalische Chemie, xxiv. Band, 4 Heft (Leipzig).—American Journal of 
Science, January (New Haven).—American Naturalist, December (Philą- 
delphia).- 





. 
with a function, which is meromorphic within tle circumference 
of a circle degribed out ofehe origin with the unit for radius. 
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‘ THE PHYSIC OF OUR ZATHERS. 


Wita Medica ; Chapters of Medical Life and Work. By 
Benjamin Ward Richardson, M.D., LL.D., F.R.S. 
p. xvi + 496. (London: Longmans agd Co, 1897.) 
HIS work, Mr. Bertram Richardson tells us, vas 
. fipished by his father on Wednesday, November 
18, 1896, just before eight o’clock M ehe evening. At ten 
2e was seized with the illness which- ended fatally on 
Saturday morning, November 21. Thus a pathetic in- 
serest attaches to these last words of a singularly 
interesting and gifted man. Not a few errors in the text, 
such as the misspelling of proper names, and so forth, 
are due no daubt to thevant of the author's revision. 
Thg work may be roughly divided into the biographical 
part, and a second part in which, the author, as if with a 
prescience of death, tells us of the@deas which had occu- 
pied his thoughts in his later years. We trust that we may 
be forgiven for saying that the former part is by far the 
more interesting. If Sir Bénjamin’s style occasionally 
offend the purist, he nevertheless writes in a vigorous, 
graphig, and even picturesqué fashion, which is far better 
than mere purity. Although no one would have been more 
reluctant than the author himself to have his style: com~ 


“pared to that of so splendid. and accomplished a master 


of þrose, as Mr. Ruskin, yet we admit that on reading 
the first part of this book we were reminded of the 
harming “Praeterita,” in its winning egotism without 
self-conceit, its happy delineation of character, and 
its broad humanity. We were greedy of more, and 
confess to a disappointment when other matters, which 
the author no doubt regarded as more important, cut 
short the personal narrative. Not only so, but the narra- 
tive itself is diversified by reflections always shrewd and 
kindly, often acute and original. The admirable por- 
traits of those most interesting of men the old-fashioned 
country practitioners of medicine—such as Dudley 
Hudson and Willis—are excellent ; in these pages the 

ble of country doctor, with his rugged kindliness, 
his curious stores of ill-digested learning, his flashes of 
humorous insight, his devotion to his calling, and his 
readiness of resource in emergencies, is described to 
the life. The modern practitioner, however, has some 
grasp of principles, wherease his predecessor, for the 
‘most part, hated ideas; if the modern doctor be 


“inferior to his predecessor in mother wit, less curious 


in his mental furniture, and wanting in the vigorous 
eccentricity of manner and thought which made 
his predecessor entertaining as a character, yet his 
education in scientific methods., makes him a far more 
‘enlightened practitioner of a very “abstruse and com- 
plicated art. We insist on this distinction between the 
scientific physician and the merely practical doctor, 
because we think Sir Benjamin Richardson, ip his advo- 
cacy of the old system of apprenticeship, which no doubt 
taught well the art®of managing men and horses and of 
sofelling aut drugs in the dark of the night, left out of 
view that cultivation in the broader principles of medicine 
as a science which nowadays’ mark the modern practi- 

joner even in country places. For lack of a greater 
reagth of mental training the Dudley Hudsons, ethe 
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Willises, ¢ arfd-the rest, keegly as they Igved curigusdetail, 
gained no wide arene be ‘Moreover, but few appren: 
tices had remarkable men for ® their teachers ; “first” 
catch your despot.” The men who stimulated and in- 
structed the young Richardson were sjngu?arly able men ; 
too many medical apprentices fell under the guid 


of masters whose endowments, natural or acquired, were * 


often little above those of the contemporary cow doctor. 
Many points®of fhore than local interest are touched 


upon in the course of the biographttal sketch. Richardson ` 


“mphesises the part taken by Perry of Glasgow in making 


known in Great Britain the distinction between entftic 
and typhoid fevers. Dr. A. P. Stewart, a‘pupil of, Perry, 
helped to make popular the distinction so clearly taught 
by his master. The author also gives a very graphic 
account of the first operation under anesthetics in 
Glasgow, by Andrew Buchanan. 

Of that remarkable little town Saffron Walden, with 
its museum and its group of clever men, a very in- 
teresting account is given. The Exhibition of 1851 is 
recalled ; and Richardson tells us that its effect—and we 
may add that of the development of the railways—on the 
health of women, and consequently on the doctor’s income, 
was one:of itẹ unexpected results: women whose lives 
had been spent in valetudinarianism rose from their sofas, 
and in the second half of the century forgot that the daily 
or weekly visits of the doctor had for generations been 
the principal event in the lives of themselves and such as 
they. To cycling as a means of health the author gives 
the same credit. Among other interesting facts he tells 
us also that he frequently attended in the camps of the 
gypsies, and found that this nomad way of life was far 
from a healthy one for the children of these folk. 
In this and innumerable other departments of his life’s 
work the author cannot prevent our perceiving that his 
devotion to the sick and sorrowful was at least as exem- 
plary as that of those others of the noble band of general 
practitioners to whose ranks he then belonged, and whose 
self-denying labours he has so admirably recorded. 

Even in the scientific investigations, which more and 
more occupied his maturer life, love of man afid an 
earnest desire to benefit his race were prominent. Fruitful 
as such aspirations are, Richardson might perhaps have 
done more for science if this love of dtnowledge had 
been more disinterested. 
even Pasteur’s work was chiefly inspired by the hope 
of discovering the means of benefiting his fellow men, 
yet Richarllson was not perhaps wholly free from some 
tinge of that Philistinism which too often colours the 
ideas of the benevolent man. 

Perhaps Richardson’s best work was that on fhe 
anesthetic agents, and on the methods of anzesthesia, 
whether ®ceneral or I$cal. In the same spirit he sought 
a remedy for the terrible effects of clotting 8f the blood 
in the heart, or blood-vessels; and certainly the cases 
quoted by him in support of the mgthod he advised, 
must commafid attention. In the sphere of antiseptic 
surgery, alsg, he wogked hard at a time when its principles 
were so little understood that the author Himself, neither 
then nor afterwards, was able to lay hold of the principles 
of bacteriology, on whichestudy he makes adverse and 
belated reflections. We Were unaware that while workfhg 
at the ethers Richardson had vecommended nitrite Of 
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amyl is angina pectoris, a is a discovery which 
has been attributed to others 


. * Thê enthusiasm for humanity which dictated so many 
, of these researches, led Richardson to the front’.of the 


battle in the @auses of preventive medicine and of 


“ecapatalism. His splendid services in the field of sanitary 


‘reform are too well known to need record in these 
columns ; his determined advocacy of total. abstinence, 
no doubt, as he tells us, to his own pecuniary detriment, 
sprang again from hes ardent humanity. Whether, 
right or wrong, he was as a lion in his avweless 
cha@hpionship of all measures which, in his opinion 
concerned the qvell-being of the masses. At the same 
time,” his report of the social ignominy which overtook 
those who advocated this unpopular cause, seems to us 


a 
. * 


A NEW “WORK ON POPUBAR ASTRONOM Y. 


The Concise Knowledge Astronomy, By Agnes M. 
Clerke, A. Fowler, A.R.C.S., F,R.A‘S., Demonstrator 
to the Royal College of Science ; and J. Ellard 68re, 
F.R.A.S.~@ M.R.LA. With illustrations from photo- 
graphs and drawings. Pp. x,+ 581. London: 
Hutchinson 4nd €o.,°1898.) i i 
*MIS is a.formidable array of authors, and the. 

necessity for sugh a numerous combinatton is 
not at all clear. here’ is nothing in the book that 
any one of the three could not have written, and we: 
might add that any one. of the three could have written‘ 

a better book, than the united efforts of the three have 

produced. . While the separate parts, judged from a 


exaggerated. Higginbottom, of Nottingham, may, of „popular. standpoint, are'in mapy respects admirable, 


course, have strode down the room at the Provincial 


Medical Association unregarded and even shunned of | appointing and unsatisfactory. 


men ; but the present writer well remembers the honour 
in which Higginbottom was held by his contemporaries 
in spite of his determined opposition to thé use ‘of 


.alcohol ; and the writer, who also enjoyed the friend- 


ship of other prominent teetotallers, such as Edward 
Baines, never heard worse words spoken against these 
blameless men than that they were the victims of 
a troublesome whim. In practice the public not un- 
naturally fight shy of a faddist, as they supposed the 
teetotaller to be; but, except in the society of topers, 
surely no teetotaller as such was ever shunned. Sir 
Benjamin’s nephelococcygian dream of the ideal City of 
Health made a great effect upon the audience to whom the 
address was given. The earnest purpose and the fervent 
desire of the orator to benefit mankind gave a reality to 
a scheme which, of course, he put forward more or less 
as a phantasy. 

_ In dwelling on the life of Sir Benjamin Richardson 
we are led to wonder how it was that a man so earnest, 
so able, so fertile in speculation, so ardent in his 
laboratory researches should haveachieved comparatively 
little of permanent scientific value. On the other hand, 


we shall not forget that much of his energy was given to 


“ing than the? narrative : 


inspiring and directing the men of his time in social 
wérk which, if it cannot be formulated, was none the 
less permanent in its effects. We have hintet that the 
speculative part of the volume before us is less interest- 
the thoughts are turned out 
upon paper in a crude state, and, generally speaking, 
are no more than the floating thoughts ofe any able 
and thoughtful man. .Nay, we cannot but feel that in 
their form’ we observe the ill effects of the very ap- 
prenticeship that he believed to be the beste early 
education for a medical man. We believe that a more 
systematic training in scientific method in his earlier 


_ days wouldehave led not only to a chastening of such 


speculations, but also to the attainment of scigntific 
discoveries of a more abiding value. Nevertheless, we 
put down this book with a sense that men ofeRichardson’s 
stamp—courageous and unwearied in the. pursuit of 
truth—are the salt of our rfice ; and that even in the most 
unsubstantial of his musings there i is always an elevation 
of tone which yeveals the nqble and humane character 
of*one so long a familiar figure among us, but whose 
voice, we shall hear no more. TC. A. 
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there is a want of cohesion in the whole; ‘that is dis- 
Collaboration tô be 
effective must be close ånd thorough; but here, facts’ 
are repeated by the separate authors in a way which 
annoys, and statements are divided between the different 
writers in a manner which @isturbs, a reader. Efficient 
editing could have prevented a good deal of this over- 
lapping, and have dovetailed the parts togetherewith 
more skill ; but the cumbrous machinery that necess{t@tede 
an editor at all was a mistake. Can any one suppose 
that there is any material gain in taking the chapters one 
the sidereal universe out of Miss Clerke’s hands and 
placing them in those of Mr. Gore, or that Mr. Fowler 
was incapable of describing the main features of the | 
several members of the solar system? Judging from the’ 
result before us, an elementary book is.not increased in 
accuracy nor~ benefited in arrangement by distributing 
the compilation among several authors, 

Of the trinity here under consideration, Miss Clerke is 
the largest contributor. To her is entrusted the opening 
chapters, sketching the history of the science from 
Hipparchus to the present time. In her hands, a sketch, 
however brief, is sure to be well arranged and graphically 
written. We confess, however, to a little disappointment 

‘that more space is not given to the developme f 
spectroscopy, and this remark applies not only here but 
throughout the book genemlly. Owing to considerations 
of space it might have been necessary to curtail, or even 
to exclude, all reference to Mohanimedan, and possibly 
to pre-Newtonian science jn these opening chapters ; but 
this loss would have been more than compensated by, 
impressing on the average reader the importance of ~ 
astrophysics and the part it plays, and in the immediate 
future, will play, in the development of astronomical 
science. It must be, no doubt, always a difficult task to 
know what facts are to be suppressed, and to what others 
prominence must be given, in order to preserve in due. 
perspective the salient features that mark the onward 
progress of a science.’ But full advantage has not been 
taken of the marvellously rapid development of astro- 
physics to fhake it an incentive to the study of astronomy. 
The facts, and possibly the speculatiogs, of spectroscopy + 
have a great fa$cination for the general reader. Bhe, 
results can be presented without reference to mathe- » 
matical formule, and by the powerful appeal they make 
ta the imagiration, they are eminently calculated t 
excite public enthusiasm and arouse an intelli igent 
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intgrest in the community.® Surely one ofẹthe objects, | space at his disposal, his work is’ very thoroughly done. 


„if not- the main object of such, a book as this,’ is to 
promote the cultivation of the science among an jn- 
structed, but not Specially instructed, public. For whom 
eles the book written? It is not.a work of reference 
intended to be used by the astronomer ; ite is not suffi- 
clently full. : The earnest student of astronomy is catered 
for by treatises of a more serious chfiracttr. In point of 
fact the book occupies, to some extent, the ground @bich 

, Sir Robert Ball has so wellecovered, and appeals 
generally to the same class of teaders. 

- _ Another disadvantage springs “from this slight, and 

“ Miss Clerke must pardon us if we say, unworthy, sketch 
of spectroscopic advance. Justice is not accorded to 
those who have worked strenuously and successfully as 
pioneers in this branchgf science. One unacquainted with 
the history of the science might suppose that our know- 

. ledĝe of it began and ended with the work of Sir William 

* Huggins. We do not mean tb amply that there is one 

-word here that is notjustified by his.great reputation, but 
orily to regret that the names of other equally earnest and 
equally capable workers «aye suppressed. We think the 
omission of all reference to the work of other physicists, 
bot at home and abroad, makes the survey of the general 

> prdgtess of the science too incomplete, and might indeed 
be likened to the representation of Hamlet with the omis- 

e sion of the Prence of Denmark. No doubt the prominence 
given to some astronomers, and the silence maintained 
with regard to others, are accidental ; but it unfortunately 

. suggests that the authors mind is warped in special 

_’ directions, preventing a wholly unprejudiced survey being 
taken, and suggesting a biassed arrangement of the facts. 
Happily, in such an elementary work, when we come 
to greater detail, points still open to controversy and 
further elucidation do not come before us. We have 
only to deal with admitted and recognised truths, and 
here Miss Clerke is a safe guide. The section describing 
the solar system leaves little to be desired; few could 
probably have arranged an equal number of facts in the 
same space without becoming dull and wearisome. By the 

Yduiraple illustrations supplied, we are in some instances 
enabled to see the planets and the details of their surface 
markings as they are revealeel in the most powerful tele- 
scopes, while the latest views and speculations of the 
observers are recorded with ample fulness. We antici- 

' pate that on this section thg general reader. will dwell 

. with the greatest interest and delight. 

Mr. Fowler’s work, without much reason, is sand- 
wiched in between the preliminary historical chapter 
and this description of the solar system. It is termed 
geometrical. astronomy, not “a very happy title, but 
spherical was, no doubt, feit to be too ambitious 

e a description, and it certainly does deal with many 
of the problems that belong to the earth’s figure 
and motions. Trigonometrical expressions are prac- 
ticaJly excluded, but by the aid of diagrams a good 
many simple problems are vety satisfactorily explained. 


The description of instruments is an interesting feature, 


e im this section,” and is written with that simplicity and 
clearness which characterises all Mr. Fowlers work when 
dealing with mechanical operations. i 

Mr. Gore furnishes the last part of tbis trilogy. His 


) domain is the sidereal heavens, and, considering the 
e 
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We coald have wishedfand so possibly dide Mr. Gore, - 
that he had heen allowed tg use Greek letters to 
designate the stars ig their respective constellations. An‘ 
uncomfortable strange appearance is gjven to many old * 
friends dressed up in this unfamiliat fashion. But when 
one gets ovet this peculiarity it will be found thi the 
facts. connected with binary systems, with temporary and 
variable stars, with the motion of the sun are clearlyeand 
accurately stated, and give a vety complete idea of the 
present condition of our knowledge of the sidereal 
heavens. : 
A few very obvious errors are-occasionally met whe in 
the course of the book ; but where so much has Wer read 
with pleasure, it seems a very ungracious task to place 
the finger on these few blots, which, no doubt, will dis- 
appear in subsequent editions. If any onè prides him- 
self on his accuracy, let him write an elementary text- 
book on a subject in which the facts dre continually 
accumulating, and the deductions from them being 
constantly modified, and he will probably find that his 
self-complacency is scarcely warranted, W. E. P. 





OUR BOOK SHELF. 


Manuel analyse chimique appliguée a examen des 
produits industriels et commerciaux. By Emile, 
Fleurent. Pp. iii + 582. (Paris: G. Carré et C. 
Naud, 1898.) © 

THE author states in'his preface that he has written 

with a threefold aim, namely: (1) to give general methods 

of qualitative and quantitative mineral analysis and 
organic analysis of an elementary character, free from all 
details not absolutely useful ; (2) to avoid methods of | 
work that are too long for those who are pressed for time 


„or who have not: sufficient general knowledge, giving in. 


each case only- one method (or occasionally two) that 
leads quickly and surely to the desired result; and (3) 
to bring together in one volume the methods of exam- 
ination of the more important, though the most diverse of 
the products which one meets with in the laboratory of 
the industrial chemist. Accordingly we find in some 556 
pages of clearly printed and well-spaced matter some 
preliminary observations with reference to apparatus, a 
section on qualitative analysis, and methods for the 
quantitative examination of the commoner metals and 
minerals containing them, besides, among other things, 
water, inorganic pigments, cements, &c., compounds of 
the alkalis, manures of various kinds, soils, animal and 
vegetable products, such as cellulose, tanain, milk, fruits? 
fermented liquors, wines, and textile fabrics, thé estimation 
of acetone in methylated spirit, and the determination of 
the flashing point of petroleum, &c. It is obvious that 
where so much ground is covered in so comparatively 
small a space, that in some cases at least there cannot be 
room for more than a mere summary. of the detaijs of 
the method giver. It is generally a matter of opinion as 
to whigh is the best of several alternative methods, and 
often, too, a slight variation in the sample from what is 
most usual, renders a variation in the pro@ess desirable., 
It must have been a very difficult task to select the one 
or two methods in each case ; but, taken as a whole, they 
are fairly sepresentative. If the sface devoted to the 
figures of beakers and other apharatus, and to the exceed- 
ingly meagre description of the qualitative reactions of 
the common acids and bases had beén devoted to an 
expansion of the other part of the book, the usefulness 
of the volume would hgve been much increased.. We 
doubt, for example, the need for telling any one whoecon- 
cerns hifnself with such work as is here described, phat 


e 





e Š sa se e 
mercurig, salts give a precipitate with sulphuretted 
shydfogen swhich changes fromQwhite to black,*and is 
igsolugle in alkaline sulphides ; ; that hydrochloric acid 
vand chlorides give no precipitate, and that iodide of 
. potassium gives a beautiful red précipitate very soluble 
in excess of theeagent. These are all the qualitative 
ns given for mercuric salts, and it may well be said 
of them that, though true, they are not the whole truth 
even concerning the precipitates mentioned. As areminder 
for students who have to learn what they can about many 
things in a very little time, the volume Will no doubt 
prove very valuable, and*he practical analyst will some- 
times find suggestions'that will prove useful to him. e 


First Book of Physical Geography. By Ralph S. Tarr, 
B.St, F.G.S.A. Pp. xxvii + 368. (New York: The 
Macmillan Company. London: Macmillan and Co., 
Ltd., 1897.) 


PROF. TARR explains that his reasons for following 
his “Elementary Physical Geography” (noticed in 
NATURE, vol, liii. p. 293) by the present smaller work, 
is that “many teachers who wish to give instruction in 
the new physical geography are unable to make use of 
it,” on account, apparently, of the educational regulations 
in the United States. ‘Although Prof. Tarr italicises the 
new physical geography, we are unable to see that this 
book differs essentially in subject-matter from such a 
long established schoolbook as Geikie’s “Elementary 
Lessons in Physical Geography”; and although with 
regard to arrangement and style there are variations, 
these present no special novelty. 

Part i. deals with the earth as a whole, and some facts 
of astronomy ; Part ii—entitled “The Atmosphere ”— 
also touches on light, “heat, electricity, magnetism, and 
the distribution of animals ; "Part iii, treats of the ocean ; 
and Part iv. of the land. The last part is by far the best 
from every point of view, and the treatment of the action 


` of rivers on the land is quite beyond anything we have 


seen in other books of similar scope. This department 
of physical geography has received more attention in 
America than in Europe, and we are grateful to Prof. 
Tarr for the way he has handled it. It is unfortunate 
that the other parts do not rise to the same level. The 
illustrations, however, are all very good. 

No doubt some terms are used in a different sense 
in this country and in America, eg. physiography, which 
here is wider than physical geography, is there restricted 
šo geomorphology. It appears that goze is held to signify 
simply a division, eg. “there are three great zones of 


life. . . the ocean, the land, and the fresh water ” (p. 
165) ; and * in lieu of” (p. 27) i is used where We would 
say “in view of? The term adulteration, on. p. 33 


nitrogen ... acts as an adulterant to the active oxygen 
in a manner similar to the adulteration or weakening of 
a solution of salt when water is added to it”), is used 
evidently in the sense of dilution, and is not Mhtended 
to convey any suggestion of fraudulent mixture. But, 
making allowance for differences of custom in the use of 
words, we have noted several cases of very slack or even 
careless definition. There is also a want of attention to 
the minutiæ of terminology which must be very puzzling 
to the teachers who use this book, “if their mde of 
doing so is the same as that adopted by their brethren 
in this country. In a new editidn these blemisges 


will doubtless disappear, and we point them out merely. 


with that object.” Sueh vague sentences as the following, 
on wind as the cause of waves, should also be revised : 


“Ifthe wind continues, and especially jf it freshens, the. 


waves become higher, for thé cause is increased because 
then there is more feiction ” (p. 206). 

The. occasional, descriptions of instruments, e.g. the 
psychrometer, an€mometer, and” ¢specially the deep-sea 
soupding-rod, are inadequate and sometimes migleading. 
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On the cursent chart (p. 244) ie important and very 
distinct Agulhas. current is not ‘named; and in the 
sketch-map of the disfibution of volcanoes, on p. 355, 
thé active volcanoes which have been definitely proved 
to exist in Central Asia and Central Africa ‘are npt 
shown. l ; H.R. M. 
s > + 
Arii e Ftalicit, By G. Sergi. Pp. iv + 228.1, {Terino® 
Fratelli Bocc&, 1898.) * 

PROF? SERGI may be congratulated on the lucid manner: 
in which he describes the earliest inhabitants of €taly, 
and the effects produc€d by the varidus invasions of that 
country. From conclugions drawn from anthropological 
observations he leads us to believe that the Aryans first 
invaded Italy from the north-west, and established them- 
selves on the banks of. the river Po, terramara being 
found in that locality. These mixed with the Mediter- 
ranean race, and spread south- -east, feaving the country 
-around Genoa undisturbed ; towards the end of the eighth 
century before the Christian era, the Etruscans landed 
on the banks of the’ Tiker and mixed with the in- 
habitants of Umbria. Nop satisfactory explanation of the 
foundation of Rome is offered. 


Anthropological detail is restricted te skulls found mn 


tombs ; the method of description is that first introduced 
by the author, which is based upon the appearance, of 
the skull viewed in xorma verticalis. 

The construction of terram@ra and lake dwellings, “the 
various kinds of pottery and vases, are briefly described ” 
in the chapters dealing with archxology. 

The origin of the Ttalian language andethe anthro- 
pological evidence in favour of the ee eta of 
Schleicher, Lottner, &c., is carefully weighed. 

It would assist the study of ethnology if the inhab- 
itants of the other European countries were dealt with in 


as brief and scientific a manner as those of Italy have °. 


been by Sergi in “ Arii e Italici” 


Laboratory Practice for Beginners in Botany. By 
William A. Sétchell, Ph.D., Professor of Botany in the 
University of California. Pp. xiv + 199. (New York: 
‘The Macmillan Co. London: Macmillan and Co., Ltd., 


1897.) - 


THIS little book is, on the whole, aey calculated to 
fulfil the intentions of its author. The young student is 
directed to observe simple and readily accessible objects, 
and his reasoning faculties are at the same time sti 

lated by an indication of the general principles which the 
selected examples are intended to illustrate. By the 
time he has worked through the book, a boy will have 
acquired a fair knowledge of the gross structure of 


i 


plants—a knowledge quite as important as that of minute , 


structure which he too often has never seen for himself, 
or of physiology which, when ignorant of chemistry, and 
physics, he cannot understand. 

Some of the suggestions to the teacher are excellent, but 
we can hardly praise the selection of literature suggested 
for his use. A teacher ought to know where to seek for 
the facts he may have temporarily mislaid ; and if he 
really requires the aid Prof. Setchell.is ready to render 
him in this respect, heeis clearly unfit to teach. $ 
“ On a Sunshine Holyday.” By the Amateur Angler. Pp. 
vłii + 140. (London: Sampson Low, Marston, and 
Co., 1897.) . . 


THE short—very short—papers collected in this booklet 
originally appeared i in the Fishing Gazie. The author 
confesses that he is” 
of literature these papers possess no claim for a separate 
existence.” He might alsoehave added that, from å 
sciegtific point o view, there is even less justification for . 
their publication. 


> 3 f , l Nu . 


“ well aware that from the stąndpoin? ¢ 
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(Zhe Editor does not kold himself responsible for opinions ex- 
pressed by his corresporidents, Neither can he undertake 
to return, or go correspond with the writers of, rejetted 
manuscripts intended for this or any other part of NATURE. 

® No notice is taken of anonymous communications. | 


e ` Abridged Long Division. 


A Brief Method of dividing a givên Numòd by a Divisor of 
the- Form (h. 10” +2), where al least one of the two 
` numbers, hand kh, ts greater than 1. d 


"My former paper on this subjeet, waich appeared in NATURE 
for October 14, 1897, dealt only withethe case where 4 = 1 and® 
&=1. It elicited, from other correspondents of NATURE, 
several interesting letters, which the editor kindly allowed me 
to see. One, from Mr. Alfred Sang, quotes Mons. L. Richard’s 
“*Sténarithmie,” as containing my Rule for dividing by 11. 
Mons. Richard’s book, which I had not previously met with, does 
certainly contain the rulg, but the author has failed to’see that 
the test, whith this Method furnishes, for the correctness of the 
wowking, is absolutely definite. -Fie says “La dernière 
difference, ou cette difference augmontée de 1, égalera le chiffre 
de gauche du nombre proposé.” “Sg ambiguous a test, as this 
would of course be useless. But the ‘‘ difference” hé is speak- 
ing of is really the/ast dut one: the very /as¢ will always (as I 
stated in my former paper) be equal to zero. Another corre- 
spondent, Mr. Otto Sonne, says that my Rules, both for 9 and 
for 11, are to be found in a school-book, bya Mr. Adolph Steen, 
whish was published at Copeghagen in 1847. So I fear I must 
resuse my claim, from that of being the first to'discover them, to 
that of béing the first to publish them in English. 

The Method, now to be described, is applicable to three 
distinct cases tø- i 
(1) where ¥> 1, £=1; 
(2) where % = 1, > 1; 
(3) whereA > 1,4>1. 


With certain limitations of the values of 4, 2, and 2, this 
Method will be found to be a shorter and safer process than that 
of ordinary Long Division. These limitations are that neither 
Ā nor & should exceed 12, and that, when & > 1, z should not be 
less than 3 : outside these limits, it involves difficulties which 
make the ordinary process preferable. 
In this Method, two distinct processes are required—one, for 
dealing with cases where 4 > 1, the other, for cases where 4 > 1. 
The former of these processes was, I believe, first discovered by 
myself, the latter by my nephew, Mr. Bertram J. Collingwood, 
who communicated to me his Method of dealing with Divisors of 
the form (10%- 2). ; ; 
In what follows, I shall represent 10 by Z. 
NM. Gollingwood’s Method, for Divisors of the form (z” — 4), 
may be enunciated as follows :— 

“To divide a given Number Sy (¢ — 2), mark off from it a’ 
period of z digits, at the units-end, and under it write 4-times 
what would be left of it if its last period were erased. If this 


, number contains more than z digits, treat it in the same way ; 


and so on, till a number is reached which does not contain more 
than z digits. Then add up. If the last period of the result, 
_ plus -times whatever was carried out of it, in the adding-up, be 
less than the Divisor, it is the required Remainder ; and the rest 
of the result is the required Quotient. If it be not less, find 
what number of times it contains the Divisor, and add that 
number to the Quotient, and subtract that» multiple of the 
Divisor from the Remainder.” i E Ji 
For example, to divide 86781592485703152764092 by 99®3 
(é.g, by z+ — 7), he would proceed thuse:— . 


9993 Il 867 8159 2485 7031 5276 | 4092 A 

6074 7114 7399 9220 6932 g 
4 2522 9803 1799 4540 
29 7660 862% 2593 
` 208 3626 0354 

1458 5382` 

I 0206" 

7 vie 

Quot. 868 4238 2153 2104'Qp04 || 4106 + 14 = 4120 Rem. 





The new Method will be best explained ty beginning ‘with 


- 


` 


it when déaling with cases {1) and (2). . 
when the ‘sign is “+,” médy be 


The *Rule for case (3) 
enunciated thus y— ~ . $i 6 

Mark off the Dividend, beginning at its units-end, in periods. 
of z digits, 
than 4, do not mark it off, but reckon it andethe next x digits as 
one period. Oe 

To set the sum, write the Divisor, followed by a “@fible 
vertical: then the Dividend, divided inté its periods by single 
verticals, with width allowed in each space ‘for (72 + 2) digits. 
Below the Diyidead draw a single line, and, further down, a 
double one, leaving a space between, in which to enter thé 
Guotient, having its units-digit below that of the fast period but 
oneeof the Dividend, and also the Remainder, having its units- 
digit below that of the last period of the Dividend. this 
space, and in the space below the double line, draw vefticals, 
corresponding to those in the Dividend; an make éhe, last in 
the upper space double, to separate the Quotient from the 
Remainder. . 

For example, if we had to divide 5984407103826 by 6997 (i.e. 
7. — 3), the sum, as set for working, would stand thus:— . 


6997 I| 5984 | 407.| 103 | 826 
Quot. {>i il: 


\ 





“Rem. 





-To work,the sum, divide the 1st pefiod by 4: enter its quotient 
in the 1st Column below the double line, and place its Remainder 
above the 2nd period, where it is to be regarded as prefixed to 
that period. eTo the 2nd ‘period, with its prefix, add £-times the 
number in the 1st Column, and enter the result at the'top of the 
2nd Column. If this nuniber zs of less than the Divisor, find 
what number of times it contains the Divisor, and.enter that 
number in the 1st Column, and 4-times it in the 2nd; and then 
draw a line below the 2nd Column, and add in this new item, 
deducting from the result 2"-times the number just entered in the 
ist Column; and then add up the 1st Column, entering the 
result in the Quotient. If the number ‘at the top of the znd 
Column zs less than the Divisor, the number in the 1st Column 
may be at onde entered in the Quotient. The number entéred 
in the Quotient, and the number at the foot-of the 2nd Coluinn, 
arè the Quotient and Remainder -that would result if the Divi- 

end ended with its 2nd period. Now take the number at the 
foot of the 2nd Column as a new Ist period, and the 3rd period 
as a new 2nd period, and-proceed as before.. cn 

The above example, worked according to this Rule, would 
stand thus :<- : 


ee 5 3 
6997 ll 5984 | 407 | 103] 826 ` 
Quot. 855 | 281 | 849 || 6373 Rem. 








854 | 8969 | 5946| > Sh G 
I 3 imema 
; — | 8491° . 
e. 1972 ; . t 
n =o, e 
281 


e . 
the Mental Process being as follows :— ` ` 

Divide the 5984 by 7, entering its Quotient, 854, in the Ist 
‘Column, &nd placing its Remainder, 6, above the 2nd period. 
Then add, to the 6407, 3-times the 854, entering the result i 
the 2nd Column, thus. ‘‘7 and 12, 19.” Enter the 9, an 
carry the 1. “I and 15, 16.” Enter the 6, and carry the 1. 
“sand 24, 29.” ` Enter the 9, and carry the 2, which, fdded 
to the prefix 6, makes 8, which also you enter. Observing that 
this 8069 zs zof lessethan the Divisor, anıl that it contains the 
Divisor oxce, enter 1 in the ist Column, and 3-times 1 in the 
2nd, and then draw a lige below, and add in thls new item, res 
membering to deduct from the result 7-times 23, Ze. ooo: the 
result is 1972. Then add up the rst column, as far as the 
double line, and enter the result, 855, im the Quotient. Now 
take the 1972 as a new Ist period,&nd the 3rd period, 103, as a 
new 2nd pgriod, ang proceed ag before. : 
' The “Rule for case (3), when the sign*is “f+,” may be 
deduced from, the above Rule by simply charging the sign of 4. 
This will, however, introduce a new phenomenon, which must 
be provided for by the follo@ving additional elause :— os: 

When you add, to the 2nd period with its prefix, ( — 4)-fimes 

d . 


eo 


If there $e an overplus, at the left-hand ‘end, less, e 


@ 
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« the number in the Ist Golumn,*7.¢. wħen you subtract Snes 
this number /vow the 2nd period with its prefix; it will some- 
time? happen that thé subtrahend Urceeds the minuead. In 
this casg the subtraction will end.with a mizus digit, which may 
«be indicated by an asterisk, *Now find what number of Divisors 
must be added to the 2nd Column to caftcel this wezxus digit, 

“and enter that number, marked with an asterisk, in the Ist 

@Column, and that multifle of the Divisor in the 2nd; and then 
drat™™pline below the 2nd Column, and add in this new item. 
< As an example, let us take a new Dividend, but retain the 
previous Divisor, changing the sign of Å, so ‘that it will become 
7003¢2.¢. 7. 3+3). The sum, as set for waking, would stand 
thus :— 


*7003 || 6504 (318 | 972'| 526 
Quot. | 1 


s T a ak 


e 
After working, it would stand thus :— 


Rem. 


I 4 5 
7003 16504 | 318 | 972| 526 




















Quot. 928 | 790| 371l 4413 Rem. 
929 | 2*531 | 2602 
1* | 7 003 | == 
; 371 
5 534 
790 


the Mental Process being as follows :— ` 

Divide the 6504 by 7, and enter the Quotient, 929, in the 
Ist Column, and the Remainder, 1, above the 2nd period. 
Then subtract, from the 1318, 3-times the 929, entering the 
result in the 2nd Column, thus. ‘27 from 8 I ca’n’t, but'27 
from 28, 1.” Enter the 1, and carry the borrowed 2. ‘8 
from 1 I ca’n’t, but 8 from 11, 3.” Enter the 3, and carry 
the borrowed 1. ‘28 from 3 I ca’n’t, but 28 from 33, 5.” 
Enter the 5, and carry the borrowed 3. “3 from 1, minus 
2.” Enter it, with an asterisk, Observing that, to cancel 
this minus 2, it will suffice to add ovce the Divisor, enter a 
{-—1) in the 1st Column, and 7003 in the 2nd; and then draw 
a line below the 2nd Columa, and add in this new item: the 
result is 5534. Then add up the Ist Column, and enter the 
result, 928, in the Quotient. Now take the 5534 as a new ist 
period, and the 3rd period, 972, as a new 2nd period, and. 
proceed as before. 

The Rules for case (2) may be derived, from the; above, by 
making =r; and those for case (3) by making A=1. I will 
give worked examples of these; but it will not be necessary 
to give the Mental Processes. : 

‘By making 4=1, we get Divisors of the form (4.2% +1): 
let us tal (1174 — 1) and (625 + 1). 


9, , 10 4 
109999 || 107523] 8168| 9662| o985 ° 
Quot. 8774| 9813|. 0861 | 41846 Rem. 




















* 9774 | 107942 | 119474 
I 
9812 | —— 
1} 9475} 7 rs 
* —_ 
861 


3: 3 
Goooo! || 7239 | 51798 | 2 6004| 13825 ` 























SOR Quot. 1206 | 58431 | 9 4595 | 219230 Rem, 
i = s- 
i | 350592 | 4*7572 
ó === | 60 coor 
, 58432 © ë 
. 1* | 56 7573 
e 
e e 94595 3 
In this last example, there i$ no need to°enter the Quotient, 
produced by dividing the 7239 by 7, in the rst Column: we 
. easily foresee that the’number at the top of the 2nd Column w2// 
de less than the Divisor, so that therg will be no new item in the 
ist: fence we at once enter the 1206 fn the Quotient. 
y * NO. 1473. VOL. 57] i 
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ofthe form (2 + 2): Jet 


“By making hk = 1, we get Divisors 
us take (¢4 — 8 and (+12), Ħ* 


9993 || 867 | 8159 | 2885 | 70311 5276 | 4092 
Quot. 868| 4238| 2153 | 2104 |, 0004 | 4120 Rem. 






































867 | 14228 | 3¢130 | 22088 |-19990 ee 
z] 7 2I 14 14 
4235 | 2151 | 2102; ° 4 s 
e 3je °2), 2 
e * rooor2 |] 7185 | 6 2039 | . 10327 | 53118 
7184 | w 5822 | 00463 | 47562 © 
7185 |e 3°5819 | 9*00355 
1% | 10 oo12 | 9 00108 
-7 5831, ` 463 
9 ; 


The first of these two sums is the one I*gave to illustrate Mr. 
Collingwood’s Method of working with Divisors of the form 
("= k). f i 

It may interest the Reader ġo see the 3 Methods of worlftng 
the above example—ofdinary Division, Mr. .Collingwood’s * 
Method, and my version of @t—compared as to the amount of 
labour which each entails in the working :— E j 


Ordinary Mr. C.’s My version 
Divisio Method, of it. 
Digits written : 202 “+ 82 44° 
Additions, or Fe 
Subtractions : 204 97 25 oe 
Multiplications : o' 70 22 fm 


I am assuming that any one, working this example by ordinary 
Division, would begin by making a Table of Multiples of 9993, 
for referenge ; so that he would have zo, Multiplications to do, 
Still, the great number of digits he would have to write, and of 
Additions and Subtractions he would have to do, involving a far 
greater risk of error than either of the other Methods, would , 
quite outweigh this advantage. 


* a 
By whatever process a Question in’ Long Division has been 


worked, it is very desirable to be able to-test, easily and quickly, 
the correctness of the Answer. The ordinary test is to multiply 
together the Divisor and Quotient, add the. Remainder, and 
observe whether these together make up the given Number, as 
they ought to do. : 

Thus, if NV be the given number, D the given Divisor, @ the 
Quotient, and # the Remainder, we ought to have 


N=D.0+R. 


This test is specially easy, to apply, when D = 
for then we ought to have : 


N= (htt th). Q + R; 
`. È (kQ.ie+ R) ERO. - 


ve A 7 . y 

Now 40. may be found by multiplying Q by 2, and tacking 
on 2 ciphers. Hence (2@.¢ + R) may be found by making & 
occupy the place of the # ciphers. If: contains less than x. * 
digits it must, have ciphers prefifed; if more, the overplus must 
be carried on into the next period, and added to 4Q. ' 

Having found our ‘‘ Test,” viz, (20.2" +2), we can write it 
on a separate slip of paper, and place it below the working of 
the example, so as to come - vertically below JV, which is at the 
top. When the signin D is ‘—,’ we must add ZQ to W, and. 
see if the result = 7’; when it is‘‘+,’ we must add 40 to T, 
aad see if the result = N. an 

‘Now it has been ‘already pointed out that when, in the new 
Method, the rst and 2nd Columns have been worked, the ‘st 
period of the Quotient and the number ‘at the foot of the and 
Colymn are the Quotient and Remainder that would result if the 
Dividend ended with its second period. Hence the Test can be 
at once applied, before dealing with the 3rd Column. This 
constitutes a very important new feature in my version of Mr. 
Collingwood’s Method. Every two adjacens columns contain a 
separate Division-sunt, which can be tested dy Sse/f. Hence, in 
working my. Method, as soon as I have entered the rst period 
of the Quotient, I can test it, and, if I have made any mistake, 
I can correct it. But the haple$s computator, who has spent, 
say,ean hour, in w@rking some gigantic sum in Long Division— 

s 


“ 


(4.2" + k); 
-LA 


‘January 20, 1868] 





` whether by the ordinary process or by Mr. Colfingwoél’s 
Method—and who has chanctd to get a figure Wrong at the very 
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“What I wish to drat attefftion go,in this note is the effet , 


which may be observed on closing the eyes aftey gvatching a 
` . . 


“outset, which makes “every subsequent figure wrong, has no + well-iłluminated rotatingfpiral. 


warning of the fatal error till he haf worked out the whole thing 
‘* to the bitter eng,” and has begun to test his Answer. Whéreas, 
if wofking: by wy Method, he would have been warned of his 
fhSstake almost as soon as he made is, and would have been able 
to set it right befor® going any further. ° 
«As an aid to the Reader, I will give the Mental Process in 
full, for the 2nd and 3rd Columns, of the figst of the examples 
worked above. , 
The Divisor is 6997 (where 4 =7, £=3). Here®ypu are 
supposed tochave just entered the 281 in the Quotient. The 





Dividend, for these 2 Columri,e is 
1972 | 103; the Quotient is 281, and . ° 
the Remainder 5946. The Test is 6 5 
AQ.” + R, (ze. 7 x 281000 + 5946), | 407] 103 | 
the Mental Process being as follows. {28r |] 
You write, on a separate slip of paper, = 
the lagt 3 digits of Æ, viz. 946, and carry | 8969 | 5946 
the 5 into the next ‘period, adding it to 258 
the 7 x 281: thus. **5 and 7, 12.” 1972 

ter the 2, and carry the 1. ‘' 1 and ETE 


50, 57.” Enter the 7, and casry the 5. 
““s and 14, 19.” Enter it. ‘Having 
got your Test, try whether (V+ FO) is 
equal to it. This you compute, com- 
paring it with your Test, digit by digit, 
as you go on, thus, ‘'3 aad 3, 6.” Observe it in the Test. 
“oand 24, 24.” Observe the 4, and carry the 2. ‘*3 and 6, 
9@ Observe it. ‘1972 and o, 1972.” Observe it. The Test 
Isgatisfied. = 
For Divisors of the form (z? + 2) there is no need to write 
out the Test: the numbers, which compose it, already occur in 
the working,gand may be used as they stand. 
' CHARLES L. DODGSON. 
e Ch. Ch., Oxford, December 21, 1897. e 


Test 1972 | 946 





Optical Illusions produced by Observation of 
š Rotating Spirals, 


IT is well known that if a spiral, such as represented in the 
figure, rotating in the opposite direction to the movement of the 
hands of a clock, be observed for some minutes, an impression of 
circles arising at the centre and disappearing at the periphery is 
produced ; ‘after protracted’ observation, on looking at printed 
matter or a.person’s face, the letters appear to move towards the 
centre while the face appears to become smaller and recede. 
If the spiral be rotated in the opposite direction, the circles 





appear to be passing towards the centre, in whish case the after- 


effect is more marked and lasts longer, the letters naturally pass: 


centrifugally while the face apparently increases in size. 
e The latter effect in my own observations has sometimes con- 
‘tinued for.fifty seconds, while the former never for more than 
atwenty seconds. 
** waterfall phenomenon,” in®which case the banks appear to 
move upwards after gazing for some time atethe falling water. 
: . 
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This effect is practically the same as the; 


If the direcțon of rotation has produced the impgession of 
centripetally travelling rings, a Star composed of radial Dnes 
consisting of small g®anular patches of light passing centrifugally 
will be noted for a second or two after clgsing the eyes. The 
granules pass centripetally if the ditection of rotation be rge 
versed. The star will appear symmetrical if the spiral lsattewed 
normally, but if sideways the lines composing it will be curved 
and the star distorted: to some observers the centre of the star 
always appears tp be further distant than the periphery. I 
have not been able to find any difference in time of duration of 
this after-image on rotating the spfral in the twe directions. 
` The colour of the granules is always yellowish, whatever be 
the colour of the spiral and background. ` It is intereging to 
note that, as a rule, after-images of central productior#can be 
prophesied on psychological reasoning ; wifile in the above case 
no one to my knowledge has been able to foretell the appearance 
of the star, and therefore I am inclined to think that the effect 
is retinal. O. F. F. GRÜNBAUM. 


4 





_, Poisonous Koda Millet. 


THERE have been several well-ascertained examples of poison- 
ing from diseased or improperly-prepared Koda millet (Paspalum 
scrobiculatum) during the past year ‘in India. Owing to the 


prevailing scarcity of the usual food-grains, it is probable that, 
Koda millet has been extensively sold and eaten in localities where _ 


its use is ordinarily unknown. 

I hoped to undertake an investigation myself into this matter, 
which is ope of great importance both from the hygienic and 
economic points of view. After consultation, however, with 
Surgeon-Major van Geyzel, chemical examiner to the Government 
of Madras, I have decided that any investigation worthy of the 
name would occupy far more time than I have to give toit. I 
therefore write to you with a view to eliciting the help of some 
worker in Britain or elsewhere who has the necessary leisure and 
facilities for work of this sort. I have’ samples of the grain, 
husked and unhusked, from different localities, and can supply 
the necessary references to the literature of the subject. The 
investigation, I take it, would have-to be of a chemico-biological 


nature, and would be most appropriate say, for a thesis, or in- 


connection with some fellowship. J hope that some one who 


“can carry the work right through, and will ascertain the exact 


source and constitution of the poison (?a volatile alkaloid), will 

write to me at the address given below. In another ten years, 

perhaps, there will be some attempt to provide the men and the 

facilities for such work, even in India, when the Victoria Insti- 

tute is an accomplished fact. . A. E Grant. 
Hygiene Laboratory, Medical College, Madras. 


“ Hermaphroditism in the Herring. . 


I wis, with your permission, to rècord a singular “‘ ffeak of 
nature "sand, at the same time, to‘ask whether any similar 
observation has been made by others. ° 

Some fresh herrings were served us here. last evening for 
dinner, and among them was one which,®on being openéd, 
disclosed a roe, half of which was ‘‘hard”’ and the other half 
**soft.” The ova and milt were respectively quite normal in 
appearaħce (and flavour), and melted imperceptibly one into 
the other about midway in the length of the roe, which was, 
itself, in an obviously natural and undisturbed condition. 

Sea Lawn, Torquay, January 12. Dan. PIDGEON, 





e e A Bright Meteor. 


On Sunday night (December 12), at about 8.15, I wit- 
nessed the appearanc® of a magnificent meteor which seemed 
to travel from the south-east in the direction of Ursa Major. 
It broke up into a number of fiery ballsgof most brilliant colours. 
The atmosfhere was clear and fypsty and the moon very bright, 
but it was for the moment quite eclipsed by the brilliancy of 
this strikthg metebric display® This may, be the same pheno- 
menon as that referred to in NATURE for January 6 (see page 


228). I did not hear any sound like thdnder at the time. 
SugaANNA LEHMANN. 
Wales Lodge, Wales,eSheffield, January 16. . 
s ý . 
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AX e RECENF SEISMOLOG Yar so the anfipodes of their origin? In the Perry-tromometer’ 


e 
IL--UNFRLT MOVEMENTS OF (HE EARTH’S CRUST. 


P HEsrecords obtained from seismographg often showed, 
$ as we have already explained, preliminary vibra- 
e .tions performed with a rapidity which has even reached 

fifteen complete ack and forth movements per second, a 
Bhoskapr shocks, and lastly a number of. irregular jolts or 


i=, 7 

Fic. 7.—Type of instrument adopted by the Seismological Investigation 
Committee of the British Association, and established at many stations 
round the world. (Milne.) : 


undulations which died away with an increasing period. 
What seismologists had captured was what they could 
feel, and they were left to speculate as to what came at 
either extremity-of the seismic spectrum. It seemed toler- 
ably certain that if instruments were constructed capable: 
of responding to exceedingly rapid but minute elastic 
vibrations, then a seismogram might show the move- 
ments preceding but forming 
portions of, the preliminary’ gam 
vibrations. These would ac- . SE 
company,the sound waves which 
iatrocky districts so commonly 
outrgce movements ef a more 
pronounced character. These 
sound phenomena, which never 
extend far beyond an epifocal 
area, are in œærtain districts 
isolated phenomena which fre- 
quently recur. Without calling 
up the “spooks of Ballechin,” 
ar the Ghost of Long Witten- 
ham, which on New Years Eve 
rapped on the walls of many 
houses, in two instances we are 
assured that they have been. 
sufficient to explain noises 
which had been regarded as 
supernatural, and it is not un- 
likely that the fully-equipped 
ghost hunter may be the discoverer of new paths in 
seismic science. When a folcano explodes, the-resultant 
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vibrations to which ordinarygseismographs or surselves 


are sensible, seldém reach to any great distance ; but is 


it not possible that elastic tremors, th result of a. 


powerful impulse, may even regch and be focussed at 


. - + 1 Continued from p249. 
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Fi, 8.—-This earthquake of September 21, 1897, as recdrded in the Isle of Wight, shows preliminary tremors 
of about 43 minutes, which indicate an origin at a distance of 112°, say, east of Borneo. 2 
®*magnetographs in Batayia. A simjar earthquake ten hours earlieris not known to have doneso. (Milne.) 


we have an¥apparatus whiclf will automatically record 
elastic vibrations of the, order here considered, but up to 
the, present we are without the observer who is able to 
isolate himself at a site suitable:for its installation. In 
the Isle of Wight the writer found that this instrumest 
recorded the firing of cannon at a distance of six miles, 


the movements of trains at a distance of nearly one mile, , 


the rumbling of carriages at the distance of a quarter of 
a mile, whilst itfkept®an ‘excellent tally of the back and 


. forth journeys of ‘eleven gravel carts.‘ 


worked by a neighbouring contracter. 
Invesfigations on the other-end of the 
` seismise spectrum have been more suc- 
cessful, and we now know that waves 
which have a period of one or two 


appreciable to the senses, after these 
have radiated to great distancts, for 
example over or through, a quadrant of 
the earth, their period may exceed twenty seconds. (In 
consequence of the slowness of the movements, together 
with the flatness of the waves, which are probably miles 
in length withjheights measured by afew inches, every 
city in the world is often rocked slowly to and fro, and 
yet to the unaided senses motion is imperceptible. 

A form of instrument used By the writer to record un- 
felt earthquakes, diurnal waves, tremors and other moye- 
ments is shown in Fig. 7. Onethe outer end of the bòm 
of the pendulum there is a small aluminium plat@ fn 
which there is a slit. This is free to float to the right or 
left over a slit in the lid of a box in which clockwork 
drives a band of bromide paper. 
passing through the two crossed slits reaches, the pape? 
as a point, and gives a line with extremely fine définition 
(see Fig. 8, under the words September 21). At each 
half-hour the minute hand of a watch crosses one end of 
the slit, and by eclipsing the light gives the hour mafks, 
shown in Fig. 8. coe PA 

In the photograms of these unfelt earthquakes we see 
that the duration of the preliminary tremors is apparently 
connected with the distance the disturbance has travelled, 
and in this way a record has impressed upon it what is 
partially equivalent to the post-mark of its origin. For 
example, a disturbance originating in Japan would at a 





dees a - kamu ~~ > 
z o. ae k 


° 


It disturbed 


distance of, say, 200 km., Be heralded by tremors which 
an ordinary seismograph would show to have a duration 


seconds within the area where they are: 


Light fom a lamp | 





of ten or twenty seconds.’ A seismogfam of the same, 


‘shock taken in Europe shows that the same move- 


ments have a duration of about half an hour. The 
maxima phases of movements, which may be waves of 
distertion modifeed by gravity, travel at approximately 
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the same rate of' 2 or 3 kne. per second ove paths which 
-afe long’ or short, ® The preliminary vibrations, in all 
likelihood representing waves of compression, appear to 
have velocities pf propagation closely related to the length. 
of -thé path as measured on an arc over or across which 
théy have been propagated. Stich figures as we have, 
which are open to correction after obsefvations have 
been extended, are easily remembered. Starting with a 
velocity of 2 km. per second fora path of 2000 km., 
then for a path of 4000 km. the velocity wowld be 


' 4 km. per second, from Japan to England, or ‘9000 


km.*the velocity would be qkMeper second ; whilst, if 
we may carry conclusions beyong the limits of observa» 
tion, we may imagine that the velocity of propagation 
between an origin and its antipodes may be 18 km. per 
second. As Mr. J. Larmor pointed oùt, if our records 
are correct, then. outside our first 2000 km. coseismal, 
great disturbances, will be recorded at all points on the 
surface of the world gt approximately the same instant. 
Undoubtedly velocities of 9 and 10 km. per second have 
been noted, which indicate that the preliminary vibra- 
tions, at least, can not have heen transmitted round the 
heterogeneous and broken m&terials constituting the 


* earth’s crust, but rather, that the movements have passed 


along direct, of by refraction along curvilinear paths 
through the interior of @ur earth. This fact, taken in 
conjunction with the fact that velocities of transmission 
inqease with an increasg in the length of the wave 
pth, and that at any given station two sets of vibration 


' separated by a time interval proportional to the difference 


in the great circle distances between an epicentre and 
the point ofeobservation have not been observed, tend 
tp strengthen this same view. : E 

Rules connected with the transmission of preliminary 
tremors which apparently promise to throw new light on 
the physical condition of the interior of the earth are—- 


(r) The velocity in kilometres per second with which these 
movements are propagated is equal to one-quarter of the square 
root of the mean depth of the chord or path (in kilometres) along 
which we may suppose they travelled. 

(2) The duration of preliminary tremors, or the interval of 
time expressed in minutes by which they outrace the longer 
period waves (as shown on a seismogram), equals the square 
root of the mean depth of the supposed wave path expressed in 
kilometres. : 


These rules, taken in conjunction. with a map showing. 


the surface configuration of the globe, enable an individual 
«observer not only to Jocate.an origin but also to determine 
the tinæ at which an-earthquake originated. . $ 
Inasmuch as a Committee of the British Association 
have lent their weight to the establishment of a number 
of horizontal pendulums at various observatories around 


the world, within. the next few years it is likely that our 


‘present knowledge.of the seismic breathings of the 


earth’s crust will be placed*on a more extended and 
accurate basis than that on’ which it at present rests ; 
‘and, amongst other things, we shall have accumulated 
new facts bearing upon the effective rigidity of our 
planet, which is evidently. greater than that usually 
assumed. oe oom fee z : Kiba 
The practical outcome of this. work'is already manye 
sided. Observérs at magnetic observatories, like those 
at Kew, Potsdam and Bgtavia, are now aware that 
greater or less disturbances in the uniformity of their 
records sometimes accompany unfelt earth waves. Be- 
cause the earth waves do not always leave a record of 
theif occurrence, whilst there 4re magnetogtaphs of the 


* Kew type, as, for example, at Greenwich, Falmouth and 


Stonyhurst, bg so-far as I can legrn, are but very 

r&rely disturbed, we can not say with certainty that the 

movements of magnetometers are altogether the effect 

of mechanical disturbance. e At about 5 a.m. on Sep- 

tember 21, very marked movements wese recorded by 

the magnetographs in Batavia, evidently the result of 
° 
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‘sloping continental areas. f 
‘superficial displacements which accompany certain? of 


a movement recorded jn the Isle of Wight (se@ Fig. 8). 
Becatse the prelimi: tremors have a duration of 
forty-three minutes, the distange of their origin ffom the, 
south of England ig probably about 112°. This, together 
with the fact that on this date a “sljght tremor” was“ 
felt along the coast of North Borneo, makes it toler-@ 
ably certain that the origin of this convulsion wa@"bne 
or two hundred miles from that island. Strange to say, 
at 7 pm. on the previous evening a disturbance, in all 
its main featureg identical with the one here illustrated, 
is also to be seen on the Islg of Wight seismograms, 
from which it may be inferred that we have the records 
of wwo earthquakes from the same origin. 

Assuming this to be the case then, so far as wé can. 
judge from information received fromeBatavia, it was 
only the second of these unfelt motions that daused 


‘disturbances in the magnetographs at that place. Not 


only are magnetographs affected at the time when huge 
earth waves slowly move the areas on which they are 
situated, but-in Japan similar instruments situated near’ 
to an earthquake centrum have been perturbed some 
days before the occurrence of a world-shaking shock. 
Then, again, there are the remarkable secular changes im 
declination and dip observed between 1880 and 1885, 
at several eastern stations, respecting which Captain E. 
W. Creak, F.R S., gives ‘the following notes :— 

Bombay.—Until 1883-85 the needle was moving east- 
wards. It then stopped, since which it has been moving 
westwards åt an increasing rate. In 1881 there was 
t sudden change in the dip, and the needle is now going 

own. 

Hong Kong.— Until 1875 the needle was moving east- 
wards. Then there was a rest until 1880, when it 
turned westwards. The dip was upwards until about 
1880, since which it has turned downwards. 

Batavia.—Until 1884 the needle was moving east- 
wards, when it became stationary. It is now moving 
westwards. The dip was moderately upwards until 1881, 
but it has now greatly increased. 

When it is remembered that these remarkable changes 
took place about the time of large earthquakes in Japan, 
as, for example, that which led to the inauguration of 
the Seismological Society in 1880, the Krakatoa eruption 
of 1883, and that the illustrations of more immediate 
possible connections between seismic and magnetic 
phenomena may be. multiplied, we recognise that the 


“seismic, survey of the world may not only, throw new 
‘light upon ‘its physical:condition, but also, peshaps, it 


may’ lead ‘to ‘inferences respecting gravitational re- 
arrangements of external materials:‘@nd internal magnifas. | 
The sites of these, at present, hypothetical hypogenic 
changes we should expect to find ine districts where 
secular movements and superficial loading, due to sédi-, 


‘mentation, ‘are most pronounced. Because earthquakes 


are apparently the results of critical conditions in these 
processey, the records ‘from horizontal pendulums tel} 
us ‘that the sites we search for are to be found submerged | 
beneath deep water at or near the base of steeply 
The enormous size of the 


these suboceanicechanges is indicated by the creation 

of sea-waves, which have often agitated the whole of the 

Pacific for a period of one or two days; and if these 

rearrangements of mafgerial on the bed of an ocean are ' 
relased to changes in the state of stress or accelerations 

in the movement of an internal gugs? rigid matter in- 

fluenced byecontinental load, we see in the operations 

which culminate as earthquakes, causes which should, at 

least, have’ local magnetic influence. « 

Captain Creak, writing on “the general bearing of 
magnetic observations,” in Science Progress, April 1896, 
says: “It may be remarked in passing that a remarkable 
alteration in the amount of secular change has bten 
noticed in*he declination and inclination at the following 
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observatpyies : Bombay, Batavia and Hong Kogg, about 
the period-of'the efuption of Myakatoa in 1883» This 
nay We only a coincidence, buf may it not also point’ 
«tothe possibility that thè changes below the surface of 

e „the earth which. culminated in that mighty explosion, 
‘and may still beet work, have had and continues to have 

™ maggetic effects whith are recorded by the: needles at 
these observatories?” (See also “The Volcanoes of 


Japan,” by J. Milne, Trans. Seis. Soc, vol. ix. part 2,‘ 


P. 178, 1886.) : 
` The seismograms of unfelt earthquakes tell the student 
of ‘dynamicel geology ¢hat certain activities to which: 
he devotes attention are more pronounced beneath. the 
ocen than they are on land, whilst the- location of the 

-otighhs from which these movements proceed indicate to 
thé cgble éngine&r districts to be avoided. 

If we except the action of waves, the borings of teredo, 
and other influences resulting in cable destruction in 
‘shallow water, submarine earthquakes and their accom- 
‘panying land-slides are responsible for very many inter- 
xuptions of international communication. This form of 
‘destruction is particularly marked along the west coast of 
South America, and it is not unknown in the Atlantic, 
the Mediterranean, and: the Indian Ocean. In 1888 a 
‘submarine earthquake cut off the Australian colonies 
‘from the outer world for a period of nineteen days, and 
the apprehension that the isolation was an act of war led 
‘to the calling out of military and naval reserves. Had 
Australia been provided with a single imstrument to 
record the unfelt movements, which must have reached it, 
anxiety and expense would have been avoided. 

From an official notification I learn that two West 
“Indian cables gave way on December 31, 1897. I am 
not certain, but the Isle of Wight. seismograms indicate 
that the failures probably took place at 11.30 a.m.. 
G.M.T., on December 29., 

_ One immediate use of a seismogram is that it tells us 
whenever a '‘large‘earthquake occurs, and gives a lécus for 
its*origin, which information ‘has. already on’ more-than 
one occasion.been the means of correcting, confirming,, 
extending and disproving ordinary telegraphic ‘informa- 
‘tion.’ ~ Sémetimés messages have reached us which have 
contained: errors in their dates of one or’ two.days, others 
have been grossly exaggerated accounts of small disturb-: 
‘ances, whilst a third group, inasmuch as. they create 
feelings of anxiety without reason are the most repre- 
hensible of all, have, if we except the feelings of satis- 
faction they gave to their senders, been without founda- 
etion. If all these instances the seismogram or its absence 
‘hag assisted in the igterpretation of the telegram. 
f p tosthe présent seismology has found fostér-parents 
‘in the meteorologist andthe geologist—the one collecting 
facts about earfhquakeés, whilst the other’ wrote about 
ethem. Because it has grown to unwieldy proportions, 
it seems time that the child should try “and stand 
alone and. become guardian of its own discoveries. In 
‘“ diurnal waves” and “tremors” we see Ro®nulus and 
Remus seeking a mother, and although they are not 
of the genus terremotus, because they partially, at least, 
represent earth-movements, Seismology has become their 
guardian. 

By a diurnal wave we mean a slow ‘tilting which takes 
place in piers and. buildings, especi@lly on fine @ays, for 
_ Six or ten heurs rapidly in one direction, and during the 

remainder of the twenty-four hour, but more slowly,in an | 

opposite direction (Fig. 9). This movement may be Yound 
‘underground Whee changes in temperature are insigni- 
ficant. The actual cawses of these movements are at 
‘present matters for speculation, but the; theory which 
best explains *the phenomena they present (as for 
example, that on opposite sides of a valley, it has been 
observed that movements take place simultaneously but 
in,opposite direction), is tfajt these changes in the 
vertical are due to differential changes on opposite sides 
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of a stationgin the loads removed during the day, ‘or 
acquired during the night by evaporation and condén- 


its comparatively drier*and less clothed sides. 


e 


sation of aqueous vapours. During the day it is assumed 
that, by ordinary evaporation and the transpiration of 
plants, the bottom. of a valley loses-more weight than 

During a hot day the stream at the bottom of such a 
valley should discharge fewer and fewer gallons of watea 
whilst the vallgy bed, because it is relieved of load, 
should rise. For the remaining fourteen or eighteen 
houfs, because aqueous vapour is condensed beneath: 
the'chilled surface of the ground, or as it emerges*from 


lathe ground on plant and other surfaces, the stream in 


attributable to solar radiation. 


with movements of the ground, 





actual movements of mort or less extensive areas. 
doubt some portion of the observed effects may be directly 


oe 


the bottom of the vafley would increase its flow, and 
relatively to the sides and bounding ridges of the valley, 
where we may suppose the conditions for condensation 
to be less favourable, the lower parts of the same would 
become heavier and thereby sink. „As to whether this 
concertina-like opening and shutging of valleys repre- 
senting changes of slope of one or two inches in three 
or four miles in the average inclination of their boundasies 
really exists, all we can fay is that instruments have , 
given indications that ean be explained on such a sup- 
position. The fact’ that the piers carrying some of the - 
instruments have risen from the chalk, ‘and not from the 
alluvium, and that during leng-continued wet weather 
there is continuous creeping of a horizontal pendulum 
towards the heavily loaded yalley bottom, and thatg the 


direction of greatest movement at the time of an earth- 
quake appears to be at right angles to the dip, from 
which it may be inferred that valleys due to geotectonig 
folding exhibit a certain flexibility, tend to support the 
idea that the observed diurnal movements are due to 


No 


In searching for an explanation of diurnal, annual and. 
other changes in the vertical, the seismologist has had to 
consult. the records of the astronomer, the observations , 
of the hydraulic engineer, the botanist, and the farmer, + 
and to experiment and search for information in domains 
far removed’ from anything supposed to be connected 


Have changes in the vertical been most pronounced in 
regions where it may be supposed that orogenic changes 
are yet-in progress ?* How far are changes in the vergical « 
effected by seasonal and dàily changes in temperature, 

Sy fluctuations in barometrical pressure, by the rise and 
fall of tide upon a coast line, and by lunar attraction? 
What tilting effects would result if the seasonal growth 
and partial removal of foliage and herbage on one side. 
of an observing station were greater {han those upon the - 
opposite side? ‘What is the rate at wlfich alluvium may, 
creep down the face of steep slopes, carryihg with it , 
perhaps a forest, and what is its cause? What is the 
apount of mqjsture transpired by various plants per day, 
per month, and per season? Do not some plants any 


~ 
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trees absorb rather than. transpire moisture from the 
atsnosphere at certain seasons? What is the transpira-, 
tion of plants at night as compased with that during the’ 
day?, Is there such a thing as subsurface dew, and what 
is its amount? ‘What is the function of stones in arable 
lang as’ fertilisers? What do we know respecting the 
diurnal flow in rivers, and the,semi-diurnal,rise and fall 
in certain wells? Will a squad of men walking up to 
the walls of an observatory, gr the lggd equal to the 
weight of an average man at the base of a pier in the 
* „same produce any appreciable change of level on fhe top 
of sach a pier? Are high mguntains measurably de- 
: flected by wind pressure? Pn the workings of a mine, 
‘beneath the sea what data do we*possess respecting de- 
flections in the roof due to the rise and fall of a super- 
incumbent tide? What is the natural period of vibration 
of a chimney or building of given structure? 

These are examples of the varied questions which 
have bten placed béfore the seismologist, and to most of 
which, as the result of experiment and observation, he is 
able to give fairly definite replies. Although-in a few 
instances these replies may net have given the assistance 
to his investigations expected, "a gonsolation remains that 


E. -Moves east from 8 A.M. to 3 or 4 P.M 
3 Woon 22 











TIG. 10.~-Irregular diurnal waves in Japan, always showing tremors from 
a) 9 p.m. to 6am. (Milne) -= 


they have been of considerabfe. value to workers in other 
fields. 

Perhaps the greatest trouble against which the 
-working seismologist has, had to fight have been the 
ubiquitous, so-called, “earth” tremors (see Fig. 10). 
Sometimes the apparatus will swing, and perform for 
‘ hours or days various irregular, and sometimes marvel- 
lously regular back and forth movements, with the result 
that all traces of important phenomena have been 
eclipsed (Fig. 11). Not only do “tremors” affect finely con- 
structed horizontal pendulums, but in all probability they. 
affect magnetographs, the delicate balance òf the assayer, 
and.accelerate or retard the swing of pendulums: They 
are frequent in winter, at night, and whenever the obsery- 
atory in which they are recorded is crossed by a steep 
barometric gradient. They are particularly noticeable 
with a frost and a falling thermometer. With a howling 

- gale, and even during a typhoon, when buildings shake 
* and shudder, they are as likely to be absent as present 

(Fag. 12). y i 
«  Becausé a light horizontal pendulum is more disturbed 

than one that.is heavy, ang that we observe at one 

station tremors are marked, whilst they aye only shown’ 

Yeebly, or are entirely absent at-another station-a few 
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yards distant, it is evident that we are degljng with 
movements due to Sp oe of afr, rather than *with 


movements due to trenlors in the ground. Althqugh ye 
fully recognisė, as stated at tlfe commencement of this- 
article, that there &re microseismic movements in the. e» 


earth, it is very doubtful whether in ehe thousands of 


the Italian peninsula, these movements have been 
entiated from those which are the result of atmospheric 
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Fic. 11.—Pulsations or very regular tremors with periods of 2 or 3 minutes. 
The recording pendulum has always a natural period of about 15 
seconds. (Milne.) 


circulation. Simply opening or closing the door of a 
case covering an instrument will sometimes start or stop: 
a so-called tremor storm. The fact that placing a tray 
of calcium chloride inside one of these cases will cause 
very large and continuous movements which cease on 
its withdrawal, indicates that air currents are partly due 
to the manner in which an atmosphere becomes dry or 
moist. In the search for the originating cause of tremors 
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Fic. r2.—Commencement of a tremor storm at to p.m. with movements 
having a period of several minutes. At x15 and 16 hours they are very 
irregular, whilst Jater the band is blackened by these movements, 
(Milne.) e 

e 


which has extended over a period of nearly thirty years, 
we see an gxcellent example of Idhg-continued and 
patient work which, so far a$ the‘ advancement of 
seismology «is concerned, appears at first sight to have 
terminated ‘in a fiasco. Now, however, we know that 
we have to distinguish between movements caused by 
the atmosphere and thos¢ coming from ghe earth, We 
see a reason why at pasticular observatories magneto- 
graphs areesometimes on the swing. The reason why, 
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night, especially in® 
ffer- 
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under cextain conditions, the assayer's balance may some- 
timessoscillate and qitickly chang its zero is understood. 
Possibly these air currents may indirectly have led to the 
abandonment of the Caverflish experiment ‘at Cambridge, 
and explain why a very well-conStructed horizontal 
pendulum is nevee quite at rest. i 

Ope very important*piece of knowledge for the seis- 
mologist les in the fact that these so-called tremors 
can be stopped by using covering cases through which 
~air gan circulate, but above all by working in a room 
that's almost draughty with ventilatio®& Bometimes a 
room will bẹ found whieh it seems impossible to cure, 
whilst in the adjoining one, for reasons not quite clear, 
the seme instrument will always remain at rest. , 

It 8eems as if there existed in rooms which may be 
fairly similar in*appearance slight physical differences 
of the walls, the floors and ceilings, as, for example, 
with regard to dampness; so that in one room, in con- 
sequence of differences of temperature, power of 
desiccation and other properties between the different 
‘boundaries, we may have a slow circulation of air estab- 
lished which is inappreciable in an adjoining room. 
Whether this is the true explanation of the seismic bogey 
remains for more careful demonstration, but already the 
writer has learned that with draughty surroundings an 
instrument will remain at rest, whilst when this condition 
is neglected, what is apparently a slow and steady cir- 
culation of the atmosphere will cause motion. We yet 
wish to know why these troublesome visitors appear with 
such regularity at certain hours and seasons (see Fig. 9). 
One result of what we have learned is that now hundreds 
of feet of bromide paper have been saved from blacken- 
ing, and unfelt earthquakes, which otherwise would have 
been eclipsed, have been clearly recorded. 

In the above few notes all that is attempted is to give 
a scanty outline of the more important branches of work 
which at present attract the attention of the working 
seismologist. Other investigations which it is desirable 
to make relate to the irregular changes in level which 
are completed in a few ‘minutes or several days, and 
above all those grander:movements, the results of which 
are exhibited on the surface of our earth in the formation 
of continental domes and mountain. rdnges, together 
with those activities hidden from our view, which have 
been referred to as processes of secular flow and crush 
—in all of which we see the parentage of the earthquake. 

‘ i J. MILNE. 
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“THE CAMBRIDGE EXPEDITION TO TORRES 
ba STRAITS AND BORNEO. ' 


URING the preparation of a monograph on the 
anthropolo%y of the Torres Straits islanders, I 
‘found the notes I had previously made were unsatisfac- 
tory on so many points that I decided to go out again in 
order to render them as complete as possible, though 
probably a great deal is by this time irretrievabay lost. 





` e A Committee of prominent members of the University 


of Cambridge is co-operating with me, and part of the 
cost of the expedition will be defrayed by a grant from the 
Worts’ Fund, which is administered by:the Universfty- 
The expedition will be almost entirely anthropological 
in character, but the land flora ande fauna will ®ot be 


_ neglected, and certain geographical observations will also 


be made. . e 
The other members of the expedition are Dr.® W. 
- McDougall, Fellow of St. John’s College, Cambridge, 
and of St. Thomasjs Hospital, London ; Dr. ©. S. Myers, 
Caius College, Cambridge, and St. Bartholomew’s 
Hospital, Londen ; Mr. S. H. Ray, DÈ W. HR. Rivers, 
St. John’s College, Cambridge, Lecturer on Experimental 
Psychology at Cambridge and at University College, 
Logdon; Dr. C.°G. Seligmann,@f St. Thomas’s Hospital; 
and Mr. A. Wilkin, of King’s College, Cambridge. 
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"The work of the expedition will be distributed ‘as 
follows :—I1 sfiall be responsible for ¢he observations en 
the physical characters of the natives; their language 
and: phonology will be studied by.Mr. Ray. Mr. „Ray, 
who has a world-wide reputation as an authority on the 
languages of Oceania generally, has already made a very 
careful study,of the languages of Torres Straits (“A 
Study of the Languages of Torres Straits,.with Vocabu, 
laries and Grampnatical Notes,” Proc. Roy. Irish Acad, 
(3), iig 1893, p. 463; iv., 1897, p. 119). Drs. Rivers, 


McBotgall.and Myers will initiate a.new departure in .* 


practical anthropology hy studying comparative emperi- 
mental psychology in the field. They will test the senses 
and sensibility of the natives as far as it will be possible 
under the local conditions, and make whatever observa- 
tions they can on the ‘mental processes of the natives. 
Dr. Myers will also pay especial attention to native music, 
and I shall continue my researches on the decorative art of 
British New Guinea. * É 

The hygienic and medical aspect$ of anthropology will : 
be studied by the four qualified medical men. The 
sociology of the natives, irecluding such subjects as re- 
lationships, ownership, land tenure, descent of property, 
and the like, will be investigated by Mr. Wilkin. 
old legends that can be collected will be secorded, and an 
endeavour will be-made to recover the old beliefs of the 
people. Other departments of anthropology will also be 
studied. Dr. Seligmann will act as naturalist to ,the 
expedition ; one of his duties@vill be to identify all “the 


animals and plants which are utilised by the native$ in e 


any way. mae 
Besides the ordinary instruments for anthropometry, 


there will be a small, carefully selected, collection‘of ° 


apparatus for experimental psychology. Two mechanical 
phonographs will be taken to record the native songs, 
music and languages. There will also be a complete 


photographic equipment, including a cinematograph for - 


reproducing native dances, ceremonies, and certain 
characteristic actions. 

The main object of the expedition is to continue and, | 
as far as practicable, complete the earlier observations 
made in Torres Straits ; but, for the sake of comparison, 
it is hoped that observations will be made on Australians, 
Papuans, Melanesians and Polynesians, as opportunities 
present themselves. After spending a few months in the 
Straits a short visit will be paid to the mainland of 
New Guinea, in order to trace the relationship of the 
islanders. , . 

Some of the party will then have to return heme ;' 
but the remainder have accepted a very generous and 
enthusiastic invitation to wsit Mr. C. Hose, the Chief 
Magistrate of the Baram District of the Raj of Sarawak. 
Mr. Hose, who is a Cambridge man (Jesus College), is a 
keen naturalist and has a very wide knowledge of the . 
natives and their languages, and has a warm sympathy 
for the people themselves ; consequently the expedition 
will have exceptional facilities for seeing something of 
the inland tribes of Borneo, and interesting com parisons 
may be expected between the different races which’ the 
expedition will have under observation. 

The expedition will start about March 2, and will 
feturn early in-the summer of 1899. 

Any suggestions ag to lines of investigation or methods 
of study will be gladly wélcomed. Ifthe curator of any 
museum or collection desires information respecting 
ethnographical objects from Torres Straits or British 
New Guinea, and sends sketches or photographs of such 


objects to me (Inisfail, Hills Road, Cambridge; or . 


Thursday Island, Torres Straits, Queensland), I will 
take the illustrateons with me, and will endeavour to 


obtain the required information at the spot where the ° 


objects were obtained. I shall also be pleased to make, 
as far as I am able, any special inquiries that any 


etlfnologist maf require. . ALFRED C. HADDON.  , 
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ý only. nineteen deaths. 


MINE ACCIDENTS IN 1897. 


With commentiable "celerity thé Home Office has 
issued, in the form of an*advance proof, the tables 
of accidents ang deaths at the Mines and Quarries of the 
Unitéd Kingdom last year. ‘Six foolscap pages closely 
Printed with figures are not likely to attract the ordinary 
reader; but, if they are carefully scannetl, several im- 
sportant. facts come to light. The Diamond Jubilee year 
is remarkable for its small death-soll frpm explosions of 
fire-damp, as there were but twelve fatal accidegts and 
Probably such a happy resuft has 
not®been known this century $ gt all events since 1851, 

when official statistics first began to be kept, the numbes 
of explosions has been gradually diminishing in the most 
satisfactory manner, and though several great disasters, 
each involving a loss of more than a hundred lives, have 


“happened of Tate years, the total number of deaths from 


explosions has decreased, in spite of the enormous rise in 
the output of coal. gAtcording to the official statistics, 


` the annual number of victims by explosions of fire-damp 


. 


' victims. 


o 


at 


and coal-dust for the last forty-seven years has only 
in seven cases been-fewer shan 100, and in no case 
less than 49 until last year. F@r less " satisfactory i is the 
death-roll from falls of ground; this shows no signs of 
diminution ; „onthe contrary, we find 485 deaths against 
439 in the’ previous years | 
things to continue? Why do falls happen? The reply 
is @ From want of supportg,” and the' self-evident remedy 
which suggests itself is f systematic timbering.” The 
German Government has taken the matter in hand by 
appointing a special Commission to. report upon ‘means 
of preventing accidénts from falls of ground. Are we 
NA © wait until this Report is issued before grappling with 

e question? The dangers of fire-damp and ‘coal-dust 
have now been dealt with by Statutes; and the worst 
death-trap in the mine should also receive in its turn 
some special legislative attention ? 

Shaft accidents are diminishing in number in a way 
that makes the shaft nowadays almost the safest place in 
the mine. The miscellaneous accidents, most of which 
are put down to haulage, are still numerous. It is 
curious to note, while dealing with fatalities from miscel- 
laneous causes, that the worst mining disaster in the 
British Isles last year happened at a lead mine and not 
at a colliery, for an underground fire claimed twenty 
On the whole, there were 972 persons killed by 
accidents at mines in "this country last year, compared 
«with 1065 in-1896. This is a decrease of ninety-three 
deaths How far this is a real improvement cannot be 
stated until the statistics of persons employed have been 
collected, so as to enable the*death- rate to be calculated. 

The final tables'tell us that 123 persons were killed at 
the quarries of the United Kingdom which are included 
+ by the Quarries Act, from being more than 20 feet deep. 
There is a decrease ‘of one déath compared with 1896. 

The statistical matter has beén set up this year in 
an improved and far more conveniént fashion, for the 
figures can now be read without twisting round the 
pages sideways. 





THE PROPOSED MIDLAND UNIVERSITY. 


EDUCATIONAL authomties throughout the country 
5 cannot but rejoice in the important speech, whieh 
Mr. Chamberlain made in Birmingham on Thursd&y 
last.. A recent Act of Parljament.has been passed 
. whereby the Mason College has been made a University 
Collége, governed by a representative court of governors, 
294 it was in hisnew. capacity of President of the Mason 
* University College that ‘Mr. Chamberlain took the 
opportunity of formally launching the scheme for the 
creation of a great Universfty of the Midlands. The 
idea of a Midland University has been urfder considefa- 
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tion for several years” past, “and with the strong support eat 


now prdmised by My, Chamberlain, Birmjrtgharm ma 
confien ntly look Drwda jgh A 
possessor of what London, has been struggling if vairt sọ 
many years to obtain—a great teaching University de- 
pending for its position and authoritynot on traditions, 
but founded in harmony with medern requirements, inə 
sympathy with the scientific and educational need and 
aspirations of the day. 

Prof. Mahaffy, a few weeks ago, humorously represented 
some of the gbjeetions which have been raised to the&stab- 
lishment of a new University ip Birmingham by remark- 
ing, “ Oxford I know, Cambridge I know 5 ? but who are 
yee” Mr. Chamberlain, however, has met and anticipated 
such and similar ‘flimsy protests by at once, æ his 
characteristic manner, going‘ to the root of the r matter. 
“The new University cannot in any sense’ be a 
competitor with ‘the old Universities of Oxford and 
Cambridge ... they. offered associations, traditions, 
and ‘conditions which it could not, under any circum- 
stances, attempt or hope to emulate. Therefore, whilst 
they could not imitate Oxford and Cambridge if they 
would, he would say also that they, would not if they could 

because when they came to create new Universities 
in this: modern time, and under modern conditions, i it was 
something rather different they had in view.” * It cannot 
be sufficiently recognised that whilst’ traditions may be, 
and often are, a power for good, a slavish and blind 
adherence to them may also work incalculable mischief 
in society.” It is not too much to say that the great 
University Colleges which have grown up in all parts of 
the country during the latter half of the present century, 
have been not a little hampered in their work, nota little 
shorn of the recognition due to them by being, in some 
respects, overshadowed by the older Universities. The 
splendid scientific work, however, which has emanated 
from these too frequently:derided and belittled Provincial 
Colleges is gradually bringing about a change in public’ 
opinion.” The munificent support which has’ récently 
been accorded to the Owens College, Manchester, and the 
attitude which -so distinguished a statesman ,as Mr. 
Chamberlain has taken up with regard to the proposed 
Midland University, are auguries that. a new era is com- 
mencing, when the public are beginning to realise what 


‘has been and still remains to be done by modern Uni- 
versities unhampered by local traditions, in touch with: 


the time, and animated with enthusiasm not only for the 
communication of knowledge, but for the adyancement of 
learning’ by the prosecution of original researc, There, 
is one point to which we venture to hope those entrusted” 
with the great task of building up® this‘ new University 
will give,due weight, and that is the study of modern 
languages. We as a nation are far behind Germany, for 
example, in the importance which we attach to the acquire-, 
ment of foreign tongues, and our trade, we have often 
been told, suffers in consequence. Let Birmingham set 
the example, and in addition to thoroughly equipping its 
faculties of science, art and medicine, let it have the 
honour of establishing a great school of modern lan-* 
guages, Educationists in this country, who for years 
haves been vainly endeavouring to obtain an effectual 
hearing for the need of harmonising -modern scientific 
educatgon not only with the requirements of the time, but 
with the advance in science, owe Mr. Chamberlain a debt 


of gratitude for hisgaddress, of which we give the ; 


folløwing abstract from the Times report :— 


The new geverning body of the Collegt were entertained at 
luncheon in the ,Council-house by the Lotd Mayor (Mr. C. G. 
Beale), w hosproposed the toast of ‘“ Mason University College,” 
which was coupled with the name of the president, Mr. 
Chamberlain, 

‘Mr. Chamberlain, in reply, said that day’s proceedings 
marked a stage in the ey of the Coll€ge. He did jot 
dwell upon, the service rendered by the College to the city and 
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- district, its,yapid growth, and the reputation it had acquired, 


which was duein large part to the capacity and the characer of 
the teachers it had been able to attract? The Mason College at 
the present time was hampere@by a lack of resoufces. They had 
not ‘the funds to deal with the growing wequirements of the 
fime and of the disgict, to provide proper appliances, proper 


` @uildings, and proper remuneration for those who acted as 


professes and demonstrators in the institution. The Lord 
Mayor had been good enough to say that the deficit was a 
moderate one, but deficits had a most uncomfortable habit of 
increasing, and, although the endowment which was provided 
for the College by. the munificence of. Sir Josiafi Mason was 
sufficient ‘for itein its infancf, it was inadequate for present 
requirements.” The trustees had- always contemplated the pos- 
sibilityethat they would be able to’ crown: the edifice of their 
educat®nal institution by the establishment of a local University 
to meet, thg requiréMents of the district, and ‘he need hardly’ 
point out that if that object found favour in their eyes, as the 
greater, included the less, so the rélief desired would come in 
the creation of a properly-endowed University into which the 
Mason College would be practically absorbed. He hoped the 
ambition to which he had referred would not in the present 
day be considered unreasonable. : 
THE MULTIPLICATION OF UNIVERSITIES, 

_ There was a time, no doubt, when members of the older 
Universities, and men who were altogether independent of 
them, believed that. the multiplication of Universities would 
injure education ; that it would lead, in a certain sense, to the 
degradation and the lowering of the value of the degrees which 
Universities conferred ; but very much had happengd in the last 
twenty years, and he could hardly imagine any reasonable man 
arguing in that strain at thé present moment. ' The fact was 
the need of the local University had been recognised, and at the 
present time Birmingham, and the surrounding district, was the 
only great centre in England which was not already provided 
with such an educational institution. Liverpool, Manchester, 
and Leeds had their Victoria University ; Newcastle was closely 
connected with Durham ; Wales had its own University ; Lon- 
don had a University of a ,kind,:which, when Londoners’ were 
able to make up their minds, would no doubt develop, into some- 
thing much better. He could not conceive of any district at the 
present ‘time ‘which more needed ox ‘more déserved-the estab- 
lishment of such-an institution ‘than’ the district in which he was 
speaking. » But if they ‘went’ dtitside England the argument. was 
greatly strengthened.: They looked to Germany for an‘example 
and a model of everything in the way of educational organisation 
and progress. Education was made in Germany, and they. were 
not ashamed to take the lesson to heart. Germany, with forty- 
six millions of people, had twenty-one Universities. Their own 


sister kingdom, Scotland, with four million people, had four. 


Universitiga#th England and Wales, with nearly thirty millions 
ef people, they had six Universities. Æ grzord, at any rate, he 
thought they had made gut a case for a University. - 


-,} EDUCATION IN THE MIDLANDS. ech’, 


But-there were ofher’ reasons he drew from the educational 
history of the distsict. The right hon. gentleman then proceeded 
to'sketch-the rapid and remarkable development of education in 
the district, speaking in high terms of the educational institutions. 
They had Mason College, ‘which 'at last had been incorgorated as 
a full University college. Was it not clear that after that'which 
‘had. been accomplished so rapidly they might ask without pre- 
sumption for-an- institution which. should, crown that- circle: of; 
theif educational opportunities, and which should directe ‘and’ 
control and guide and coordinate these local, educational works, 
and so put themselves in a position to equaland rival every other 
part of the kingdom? He would like to stfengthen his argument 

. by a quotation from a man who, perhaps more than any other, 
was qualified to speak upon that subject®-he meant the late Prof. 
Huxley, who said: “But a city University is, in my judgnfnt, 
a corporation whith hgs charge of the interests of knowledge as 
such, and the business of whjch is to represent kno®wledge by the 
acquirement ‘by its members of increased knowledge, by their 
investigations to diffuse knowlege, by theif teachirig, and last, 
but not least, to create a respect for knowledge among their 
fellow men by their®personal example and influence.” Prof. 
Huxley was writing then in referencg to the proposed creation of a 

Whatever argument was then 
applicable to Manchester was applicable in no less æ degree to 
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| Birmingham ang the district, becayse he believed that there wav’ 


no district in the kingdom that was so distinct in what he migltt 
call the peculiar genus, knowledge, and character of its people, 
and in the nature of its occupations as that great manufactyring 


| district which’ had the vast population of moré than 2,000,000- 


or so in and around Birmingham within a radius of twenty jos 
thirty miles. . 
_ Tus OBJECTS or THE UNIVERSITY. 

What did they mgan by a Yniversity? What new institution” 
was it they desired to pce m Birmingham? They meant, he 
took 4,@ great school of universal instruction not confined to 
any particular branch of knowledge, but taking all knowlgdge 
as its province, and arrangiifg yegular courses of complete in- 
struction in all the great branches of information, They must, 
in the second place, use that knowledge so that the professors 
and teachers should' be associated with the students, and all 
should be students together, and so that those who came to 
teach should continue to learn, and so that the most im- 
portant work of original research should be continuously 
carried on under the most favourable tircumstances $ and, 
lastly, they meant by a University a b&dy which should have 
power to control the courses of education and to confer 
degrees which should test the value of its instruction. Me 
put that last because he believed that’ of the three objects of 
the University it was the Teast important, although it was 
necessary to a University, and without it Mason College had 
lost a number of students. One thing hé might at oncé 
admit. Any new University which they might succeed in 
establishing would not be in any sense a competitor with the 
old Universities of Oxford and Cambridge. Those Universitjes 
appealed necessarily to classes mdħy of whom they could not 


expect to touch, and they offered associations, traditions, &ntl e 


conditions which they could not under any circumstances 
attempt or hope to emulate. Therefore, while they could not 
imitate Oxford and Cambridge if they would, 
also that they would not if they could, because, while the 
older “Universities supplied a want of their own, and if any: 
thing were to happen to them they would leave an incalcul- 
able gap in all that was interesting and picturesque in English 
life and English history, yet when they came to create’ new 
Universities in this modern time and under modern conditions 
it was-something rather different that they had in view. He- 
would’: say, ‘rather, that they should take as their model, not: 
indeed absolutely, the great Universities of Scotland—of Edin- | 
burgh or of Glasgow. He thought the University of Glasgow 
was built, much as they hoped theirs would be, upon a pre- 
existent college which had subsequently been absorbed‘ or de- 
veloped into a University, But there was no doubt whatever, 
from the experience of such Universities as those he had re- 
ferred to, that to place them in the middle of a great industrial 
and manufacturing population was to do something to elevate 
the whole mass to higher aims and higher intellectual ambi- . 
tions than would otherwise be possible to people engaged 
entirely in trading and commercial pursuits. 
e 


THE NEED oF MONEY. 


Rome was not built in a day, and their University would, he . 
dare say, for generations yet to come give opportunities to , 
liberal benefactors to improve end extend it, But one thing 
was essential, one thing they must do—put the University in a 
position to attract the best teachers, to attract men of the 
highest reputation, and to keep them, there when they 
had induced them to come. Pointing out how this ideal 
Chamberlain remarked that al 
they wanted was very little—only money; and that, he 
Roped, would be forthcoming. The sacrifice must be pro- 
portioned to, the importance of the object they had in view. He 
had no idea that Birmirfgham or the district would be satis§ed_ - 
with a starved University. He Would rather wait another fifty 
years if necessary than start with everything pinched and mean 
ab8ut them, with insufficient buildings, with inadequate appli- 
ances, and, above all, with insufficient remuneration -for those 
whom they employed.. Therefore, he urged that they should 
start the scheme with a determination to make it a great suc- 
cess. Let them start,it with an endowment @#hich, at all events, 
would secure the main objects which they had in view. It was +. 
calculated that what would be required would be 250,000}. Hé 


- was not at all inclined to minimjse a demand of that sort made 


under the circumgtances. Money would not be spent in colossal. 
Buildings. ‘They must come later on. It was chiefly to secure 
é ; 


e would say © 
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& satisfactory endowment fog a complete profgssorial body in 
cOnnection with the University. In addition to the chairs which 
were already endowed they wante endowments varying from 
400/. to 6002. a year, which he.did not think would be con- 
sidered by any ofe as excessive, for fifteen chairs. The cost of 
sgh an endowment was, therefore, from 12,000/. to 20,000} 


Af this work was to be carried on they must, not expect too, 


much from individuals. They might expect something from 
“the great trade of Birmingham, a little from each member of the 
trade, if they would organise therfsel@es fo®the purpose. The 
great industries when appealed to would see that thay had a 


` great duty in that matter, and would be glad to be represented 


le s 


in tife work, They had already made some progress, and from 
two or three whom they had approached they might certainy 
‘expect the endowment of such a professorship. His duty that 
day was to put the question before them and ask them to accept 
the principle and give their good will and assistance in carrying 
it out. ` 





.. FRAN®ESCO BRIOSCHI 


IOGRAPHICAL notices of this veteran Italian mathe- 
matician, who died dy December 13 last, have 
been given in the Comptes rewdus by M. Hermite, and 
‘by Cremona and Beltrami in the Annali di Matematica, 
the journal of which Brioschi was chief editor, and one 
of the founders in 1858; from these notices many of the 
following details of Brioschi’s scientific work have been 
ed: 

This work covers about half a century in time of pro- 
duction, and ‘ranges over the subjects of Analysis, 
Geometry, Higher Algebra, Differential Equations, 
Elliptic andeAbelian Functions, Mechanics and Mathe- 
matical Physics. 

Brioschi occupied himself at first with vdrious dy- 
namical questions, in continuation of the researches of 
Lagrange and Dirichlet. He next turned to the develop- 
ment- of Gauss’s analytic. theory of surfaces, which had 
hitherto not attracted the attention it deserved. He also 
discussed the theory of the Correspondence of Poncelet’s 
Polygons ; as subsequently developed by Moutard and 
Halphen,. this theory appears likely to provide the. sim- 
‘plest analytical view of the Multiplication and Division 
of Elliptic Functions, at ‘present engaging the attention 
of Prof. H. Weber. 

But the true bent of Brioschi’s genius was found when 
he attacked the general theory of algebraical equations, 
being inspired by Hermite’s discovery of the transcen- 


„dental solution of the quintic equation, whichhas recently 


. tellectual isolation, knowing and caring nothing for the | 
advances made by others; *like “Rip van Winkles,” as , 


-been gimmarised with developments in Klein’s Lectures 
-on the “ Ikosahedron.” - i 

The history of the quinti® equation throws a curious 
light upon the ways of a certain typical British school of 
mathematicians, who are accustomed to jog along in in- 


_ Clifford called them, 

_ Working in this hermit-like way, Mr. Jerrard made the 
important discovery that it was possible by the solution 
of algebraical equations of an order not higher than the 


third, to reduce the general quintic equation to the tri-. 


‘nomial form; but Klein has pointed out, in thg 
“Tkosahedron,” that all this had. been done a hundred 
hy ago, by the Swedish mathematician Bring, in 
1786. = : $ 
Arguing by analogy, Mr. Jerrard, it is related, iyas 


‘firmly convinced that by the solution of a quartic, it 


- would be possible to reduce the quintic to he binomial 
form, when the algebraical solution would ‘be complete ; 


and he died in happiness before having discovered his: 


error, which a stight acquaintance witlf the work of Abel 
and Galdis would have revealed. . 
«The reduction by Hermjte of the general quintic 
equation to the form of the: Modular Kquation of fhe 
Transformation of the Fifth Order of Elliptic Functions 
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suggested to Brioschi the examination of the garrespond- 
ing equations of highgr order; and Brioschi’s las? com- 
munication was one to the Mathematical Congress. at 
Ziirich, 1897, on the particular case of the Transformation 
of the Eleventh Ofder. : : 

Galois’s statements (“Les idées précifitamment émises,” 
Halphen, “ Fonctions elliptiques,” 11. p.-124), whicpghe di 
not live to demonstrate; that the Modular Equations of 
the Fifth, Seventh, and Eleventh Order have Resolvents 
of the same order, had long baffled analysts, and they 
did not recefve tiniversal acceptance till the appearance 
of the article in “Tortolini,’*1853, by Betti, Brioschi’s 
cqeditor, who succeeded in retracing Galois’s line of 


argument ; Betti’s article being followed up by Hérmite, . 


in the Comptes rendus, 1859. . 

In his biographical memoir M. Hermite oints out 
that Brioschi was the pioneer in another line of generalisa- 
tion in the theory of algebraical equations, in shis dis- 
covery of the solution of the. general sextic equation, em; 
ploying for that purpose the six even © functions, of two 
variables. The details of the development of this theory 
will afford plenty of employment to young mathematicians 
for some time to come. 

In addition to his scientific labours, Brioschi found 
time to devote to public duties ; he acted as an Under- 
Secretary of State, and was a Senator of the Upper 
House of the Italian Parliament ; he was an organiser of 
the railway system of Italy, and he served on the In- 
ternational*Committee of the Metric System. 

He was.a member of most of the Academies and 
Scientific Societies of Europe and America, and Pre- 
sident of the Royal Academy of Lincei. The biograph- 
ical notices by those who were personally acquainted with 
him speak highly of the respect and esteem which he 
inspired. ; -G 





REV. C. L. DODGSON. 


A FORMIDABLE champion of Euclidean methods 

in the elementary teaching of geometry has just 
passed away after a short illness. The-Rev. Charles 
Lutwidge Dodgson was born in 1832 at Daresbury in 
Cheshire ; and, after passing five years at Rugby School, 
matriculated in 1850 at Christ Church, Oxford, where he 
was appointed a student in 1852, and graduated’ in 1854 
with honours'in both classics and mathematics. He 
was appointed Mathematical Lecturer in the College in 
‘1855, and retained that office till 1881 ; he ff¥¥agr:served 


‘the University as Mathematical Examiner in 1863, an? 


Moderator in 1868. i . i .. 
The mathematical subject in which he was most in- 
terested was the elementary teaching, Of geometry ; of 


this he had a personal experience of twenty-six years, | 


Without stint of. labour he submitted fo rigid logicaf 
analysis every text-book on the subject that came to his 
notice, undismayed by their surprising number, the. re- 
sult being the amusing and, at the same time, deep 
“Euclid and his Modern Rivals,” published in 1879, i? 
which he demonstrated the logical superiority of Euclid’s 
method over all the others examined. The Appendices 
of this book are.very valuable. A “Supplement” to it 
appeared in 1885., In 1882 he edited Euclid, Books I. 
and Il, with an introduction ; and in 1888 he published 
“A New Theory of Parallels,” in the thfrd edition of- 
whigh (1890) he simplified his fundamental axiom. ` 

His other mathematical work comprises “A Syllabus 
of Plane Agalytical Geometry” (1860), “ Formule of 
Plain Trigonometry” (1861), SAn Elementary Treatise 
on Determinants? (1867), é Euclid, Book V., proved 
Algebraically” (1874), and.“ Pillow Problems” (1893). 
He invented-a’ new method of evaluating determinants, 
which is ‘published in the Proceedings of'the Royal 


Society for 1866, and also a method (which was pub- | 


lished in NATURE) of easily determining the day of ‘she 


. 


' eburgh and Dublin. 


week „corresponding to any date. In October® last hé 
- described in NATURE a brief metod of dividing a®given 
numbey*by 9 or 11 ; anda second paper onethe same sub- 
-ject, which appears in our correspongence columns this 
‘week, probably represent] his latest contribution to mathe- 
ematics. 

A egracteristic of all his work was the absolute exact- 
ness of expression at which he aimed, so that his defini- 
tions and proofs should be logically perfect. This carried 
a certain ‘severity into his work, since, ag he has himself 
remarked, a semi-colloquial style i is apt to Be also semi- 
logical, as ndthing is more easy than to forget, in an 
argument which is interwoven with illustrative matger, 
what ghas, and what has not, been proved. It’ further 
tended to_require the repetition of what might for exact- 
ness Hav to be a somewhat cumbrous periphrasis, to 
prevent which, therefore, lie introduced a number of 
new terms and-symbols; few of these have, however, 
been adopted into general use, though of the latter some 
are extremely expressive, and in his hands were of great 


_ value. 


Mr.:Dodgson’s mind was essentially logical, i in spite of 
the whimsical humour which has endeared “ Lewis 
Carroll” to every boy and girl—nay, every adult—in the 
kingdom ; and of late years he devoted a large part of 
his time to the study of the syllogistic methods of 
formal logic. In 1887 he published “The Game of 
Logic,” and in 1896 “Symbolic Logic, Part 1.” 

A shy and retiring man, he was to his friénds. a most 
charming companion, overflowing with the quaintest of 
humour, and one whose love'for children was typical of 
himself, and whom to know was to love. 





NOTES. 


MATHEMATICIANS of all countries will be glad to hear that 
active steps are being taken to perpetuate the memory of the 
late Prof. J. J. Sylvester in a manner worthy of his reputation 
and in consonance with the spirit of his work. The movement 
was originated in this country by a few friends and admirers of 
the late Professor’s, who decided upon founding a Sylvester Medal 
for the encouragement of mathematical research. The sympathy 
with the movement displayed by all the mathematicians who 
were communicated with, led the initiators to the conclusion that 
the most appropriate memorial would be one of international 
‘foundation ssl more especially as Sylvester had a large number 
f friends and pupils in America, where indeed he may be said 
to have brought about e mathematical awakening through his 
connection with the Johns Hopkins University. ` The list of the 
International Committee which has now been issued, although 
sonly a preliminary one, comprises nearly the whole of the leading 
mathematicians of the world, besides many of the personal 
friends of the deceased mathematician and the representatives of 
the Universities of Oxford, Cambridge, London, Glasg®w, Edin- 
From this list it might appear invidious to 
select names, but it is satisfactory to be able to call attention to 
the ¢fact that it includes the Chancellor, High Steward and 
Counsel of the University of Cambridge, the Vice-Chancellor of 
the University of Oxford, the Provost of Tiynity College,gDublin, 
the President gf University College, London ; with Lord Kelvin 
“and Prof. P. G. Tait as representatives of the Universities of 
Glasgow and Edinburgh, and Prof. Henrici of the City and Guilds 
Institute. Frande ise represented by Profs. Hermite, Poincaré, 
Camille Jordan, and Darbou»; Germany by Profs. Sthwarz, Klein, 
Fuchs, Gordan, and Lindemang ; Italy by the late Pyof. Brioschi, 
and by Prof. Cremona; and Sweden by Prof. Mittag-Leffler. 
America has no less than fifteen names on the list, among them 
being President Gilman of the Japns Hopkins, Profs. Simon 
Nefcomb, Willard Gibbs, and aats representing the mathe- 
måtical chairs of the varioug Universities. Itis infeed certain 
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that some movgment of the kind would pave been initiated jo 
America if Sylvester’s admirers in this country had not taken 
actign, Now through Dr. Cyrus Adler, of the Smithsonian 
Institution, and Dr. G. Bruce Halsted, of Texas (a former pupil of 
Sylvester's), ‘the Americang are working for the general ‘scheme, 
and the two gentlemen named are acting as Treasurers for the 
United States. The general Treasurer of the fund.is Lorde 
Rothschild ; MajorgP. AgMaeMahon is acting as Hon Secretary, 
and Pref. Meldola, as a friend of the late Prof. Sylvester’s, 
undertook the arduous work of preliminary organisation with ` 
the results which we are 8w making «public. The executive 
Committee consists of Lerd Rothschild, Major MacMahon, 
Prof. Forsyth, Prof. Greenhill, Prof. Henrici, and Prof. Meldola 
as Organising Secretary. We are informed that the subscriptions 
from private sources reached over 500/. at the end of the year, 
and now exceed 600/, the American contributions not having 
yet been forwarded. It is proposed tha? the Medal shall be 
awarded triennially through the Council of the Royal Society, 
irrespective of nationality. Any friends of Sylvester’s, or others 
who desire.to participate in the movement, may send contribu- e 
tions to Lord Rothschild, New Court, St. Swithin’s Lane, E.C. 


. 


Mrs. TYNDALL, the widow. of Prof. Tyndall, has sent the 
following letter to Sir James Crichten-Browne, F.R.S., the Trea- 
surer of the Royal Institution : ‘* Dear Sir James, — —As an expres- 
sion of his attachment to the Instikution, with which he waf so 
long- connected, and ‘of his sympathy with its objects,* why e 
dear husband desired me (at such time as should be most. 
convenient’ to myself) to present in his name togthe Royal In- 
stitution 1000/, to be disposed of as the Board of Managers 
may see fit for the promotion of science. I have now the 
pleasure of remitting to you this sum. Yours faithfully, 
Lovisa C. TYNDALL.” Sir James Crichton-Browne, in the ,* 
course of his letter acknowledging this generous donation; re- 
marks :—‘‘ The managers would, I am sure, desire to be guided 
by any wish of yours as to the application of the gift; but, in 
the absence of any explicit directions, they will, I have no 
doubt, employ it in the promotion of that original scientific 
research in which your husband’s vivid and penetrating intellect 
delighted to exercise itself. Revered as your late husband’s 
memory is, and ever must be, in the Royal Institution, this 
posthumous mark of: his ‘solicitude for its welfare will, if 
possible, deepen the affectionate esteem in which he is held.” 


THE Council of the Royal Astronomical Society have awarded” 
the Gold Medal of the Society for this year to Mr. W. F, Den- 
ning, ‘‘for his meteoric obserfations, his cometary discov eries, 
and other astronomical work.” The award was confirmed on 
Friday last, and the medal will be given at the annual general - 


meeting next month. ° 


THE deaths are announced of Dr. Eduard Lindemann, « 
scientific secretary in the observatory of Pulkova; and Dr. 
Oscar Stumpe, well known for his contributions on the motion 
of the solar system. 


e DR. MaQuENNE, assistant at the Paris Muséum ‘histoire 
naturelle, has been nominated professor of plant physiology, i in 
succession to the late M. Georges Ville. 


. 


(AT the February meeting of the Edinburgh Mathematical 
Society, a discussion on the proposal tbat, in the teaching of 
elementary geometry, Eudiid’s definition of proportich be 
abandoned, will be introduced by Prof. Gibson: 


WE regret to seethe announcement of the death of Lieut.-, 
Colonel C. Cooper-King, lecturer in natural science at the Staff . 
College, Camberley. Colonel Cooper-King was a Royal Marfhe 
Avillery officereand before joining the Staff College was an 
instru€tor at the Royal Military College, Sandhurst. 

. 
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eA LETTER which appears in our correspondenge columns, on 
paisoning from Koda millet, Which is extensively used as a food- 

. grain in times of scarcity, furnish®s another instance of the 
urgent need that exists for further facilities for scientific investi- 
gation în, India. Matters are continually arising which ought to 


bg 


means fòr carrying out such investigations are altogether in- 


ad 


thade-the subjects of systematic inquiry, butat present the 


equate to the wants of our great Indian Empire. 
. > 5 bad 
WE learn from Science that ground was formally broken 


* -for the Museum Building of the New, York Botanical Garden on 
Deceffiber 31. The constructionan& equipment of the building 


x: will cost 347,019 dollars.. The plans for the great range of? 


. horticultural houses have been completed, and specifications for 
+ them have been printed. The sum of 15,000 dollars, in 


ad 
be 


dition to the funds provided by the Act of Incorporation, has 
en made available for the building of portions of the drive-way 


system. * During the past season about 2900 species of plants 
have been obtained, together with large quantities of museum, 
library, and herbarium material. : ji 


THE Royal Photographic. Socity is organising an inter- 


national exhibition of photographic apparatus and photographs, 
which will open at the Crystal Palace on April 27. In addition 


to the usual displays of pictures, &c., the leading firms, manu-' 


facturers and dealers, will be largely represented. There will 
also gbe extensive loan ‘collections, illustrating not only the 


' hi 


“cations, photo-mechanical processes, photographs in colours, . 


story of photography, but its scientific and commercial appli- 


photographs by means of, the ‚X-rays, and kindred exhibits. 


eThe exhibition, fhe arrangements‘ for which are in the hands of 
a joint committee of members of the Sociéty and exhibitors, - 


promises to be the largest and most interesting collection dealing 
' with photography that has ever been got together. 


° Tue sixteenth annual meeting of the American Society of 


` Naturalists and Affiliated Societies was held at Cornell Univer- 
sity at the end of last year. In the absence of the president, 
Prof. Whitman, of the University of Chicago, the chair was 
taken at the opening meeting by Prof. S. F. Clarke. The-officers 
elected for the ensuing year are :—President: H. P. Bowditch, 


H 


arvard Medical School. Vice-Presidents : Prof. Wm. James, 


Harvard University; Prof. Simeon H. Gage, Cornell Uni- 
versity; Prof. H. S. Williams, Yale University. Secretary-: 
Prof. H. C. Bumpus, Brown University. Treasurer: Prof. 
John B. Smith, Rutgers College. Executive Committee: Prof. 


J. 


P. McMurrich, University of Michigan; Prof. E. G. 


Conklin, University of Pennsylvania. At the instance of Prof. 


M 


organ, of Bryn Mawr College, the Society voted one hundred 


dollars towards an additional table at ‘the Naples Marine 
Biological Station, and fifty dollars for the Naturalists’ Table 


at 


a 


“and the sentiment of the assembled investigators upon this’ 


Woods Holl. It was reported tlfat President McKinley was 
out to appoint a politician to the office of Fish Commissioner, 


-matter is shown in the following resolution presented by Prof. 


Č. 


L. Bristol, of New York University, and supported by Prof. 


H.-F. Osborn, ‘ Resolved: (a) That the American Society 


of Naturalists, as representatives of the principal scientific and. 


eq 


cational interests of this country, unaninfously express to the 


President and Congress of the United States their sentiments 
that the Commissioner of Fish and Fisheries should, according 


„to the law of 1888, governing his appointment, be a person of 


proved stientific and practical acquaifttance with tHe fish and 
fisheries of the coast. (4) That it is of the utmost importance 
that the Fish Commisgi®h, as one of the mosteuseful scientific 
institutions of the Government, should be free from political 
‘ififluence and should be administered with the highest degree 


of 


was held on the subject of ‘* The: Biological Pro 


scientific efficiency by an experiericed officer.” a discussion 
lems of Tø- 
e 
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day,” and it was dealt with from the points of view of palgdnto- 

logy, Botany, anatomy, wsychology, physiology, dęveloprental 
A . : See e © 

` mechanics, ande morphogenesis. eIn addition to the combined 



















‘meetings for the communication’ and discugsion of papers bear- b 
ing upon their particular branches of science: AmericangBhysio- 
logical Society, American Morphological Society, American 
Psychological Association, Association of American Anatomists, 
Association for Botanical Morphology and Physiology, Séction 
of Anthropology of the American Agsociation. The Society will 
meet next winter at New York. ° 


‘IR the Zeitschrift für Vermessungswesen, Prof. Hammer 
directs attention to a Babylonian plan depicted on a -clay tablet 
found in the excavations at Tello, and now preser9ed *in the 
Constantinople Museum. The plan was made about 3000 years 
before the Christian era, and representsan estate belonging to King 
Dungi. It is of importance not only as a contribution to the 
early history of surveying, but also as a confirmation of the views 
on Babylonian measures of length and of area propounded by 
Reisner at a meeting of the Berlin Academy of Sciences on 
April 9, 1896. A copy of the plan has been examined by Eisen- 
lohr, the, eminent authority on Egyptian archeology, and he 
claims tobe able to read from the cuneiform inscription the names 
of the two surveyors engaged. On one side of the tablet there 
‘is a dimensioned sketch of the plan of the estate not drawn to 
scale. The estate is divided by the survey lines into rectangles, 
right-angled triangles, 'and trapeziums, In each case the 
area is stated, two regults obtained by different methods being 
‘given, Eisenlohr has plotted the survey, and his calculations of 
the area agree with the results given on the tablet. On the 
other.side of the tablet the areas ‘of the various portions are 
added together,.two sets of figures being used, and the arith- 
metical mean taken as the correct area. The unit adopted, the 
gan, is thought to be equal to 4199 square metres. The abso- 
lute measures are; however, of slight importance. More’ im- 
portant is the fact that land surveying was carried on 4000 years’ 
B.C., apparently in an accurate manner, and certainly with check 
measurements. 


M. E. Duzors (Bulletins de la Société d’ Anthropologie de Paris, 
1897, fascicule 4) infers from theoretical grounds, based partially 
upon observation of the proportion of the surface of the retina 
to that of the body, that the weight of the brain of mammalia of 
similar form and the same species, varies directly ie 
of the animal. 


A 


.. . 
A FRESH development of Dr. Folgheraiter’s investigations on 
the magnetic*properties of Etruscan vases is gescribed in the | 


the present experiments being to discover by what process the 
black vases obtained their colour. Three hypotheses had‘ been 
advanced’ bygrchzeologists : the first, that the vases were made 
of a special kind of clay; the second, that the clay was mixed 
with fine carbon or lamp-black ; and thethird, that the colouring 
matter was introduced into the clay after the vases had beer 
formed, and possibly, after they had been baked. Dr. 
folgheraiter found, howeyer, that carbon mixed with clay dis- 
appeared almost completely when heated to a temperature of 
about 380°, and that fragments of the old vases also lost their 
colour aġ that temperature; while to account for the magnetic 
properties of the vases they must have been hgate@ to over 420°. 
Moreover, the clas experimented on dig not Idse their plasticity 
until a temperature of 420° to 500° was reached. The first 'two 
hypotheses were’ thus negatived. With regard. fo the third, it 
was found that the blackening could not be effected by heating- 
in a closed chamber full of carbon; moreover, if the carbon was 
infiltrated into the pores of.theeclay by carbonisation, it did not® . 
burn away tillea higher temperature yas obtained than was 2 


irface e 


Rendiconti della R. Accademia dei Lincei, vi. 12, the object of e 


meetings of the societies, the following bodies held separate e 





sufficjent te decolorise,the vases. Thus neither ofethe ‘three | In addition to, illustrations of thjs kind there are twenty-nife 

hypotheses was corroborated by expgiment. Dr. Folgheraiter | examples, in chromo-lithography, of *Maori rafter patterfis ; 

stzgest? as a possible explanation that the elay, after being | diagrams of the construdfion of a Maori house; a valuable 

e „baked, may have been soaked with bitumen, and then heated’ introduction on the habitations of the Maoris; and descriptive 

to 300°; it wouldethus acquire a polished- black surface with | notes on the illustrations. e The work is commendable both,in 

® the colour gradually fading towards the interior, as in these | plan and execution, arid when it is completed we shall “refer 
Etruscan vases. i more fully to its scope and value. ` 


TuE “Illustrations of Maori Art,” by Mr. H. Hamilton, now | A PHOTOGRAPHIC method of measuring the height ofa balloon, 

in course of publication by the New Zealend Institute, is the | andthe same time comparing the results with those furnished 

most attractiye contributiom to ethnography we have seen for a | by barometric readings, is described in La‘ Natere for January, 

longtime. The first part of the work, on the Canoes, was issued | by M. L. Cailletet. Thè apparatus consists of a camera with 

some months ago, and the second part, dealing with maferial | one lens pointing downwards, by means of which a photograph 

relating to ‘* Maogi Habitations,’’ has lately come to hand. The 
. © 








lens at the top of the camera projects on 

the upper side of the sensitised film an 

image of the dial of an aneroid harometer 

placed above theapparatus. By measuring 

the distance between any two points on 
the phqtographic view, and compSring 

with" map of the district, the altitude* 
of the balloon can be accurately found, 

and the law connectieg it with the baro- 

meter readjng verified experimentally. 


THE Pilot Chart of the North Atlantic 
Ocean, issted for the present month Dy the 
Hydrographer of the United States, sows 
that some very severe weather was experi- 
enced during Decembere Many of the, 
storm centres were in high latitudes, so 
that vessels along the Transatlantic routes 
met with north-westerly squalls of hurricane 
force, accompanied with snow and_hail,* 
The most severe storm of the month was 
one situated about latitude 54° N., longi- 
tude 44° W., on December 6, and which 
reached the neighbourhood of the Orkney 
Isles on the 8th and oth. For some days 
the wind blew with hurricane force north 
of latitude 55° N., and east of longitude 
20° W.. It often happens, especially in 
the winter season, that in the vicinity of 
the Azores rough weather] is éxperienced 
or several days at a time; and, with the 
view of illustrating the behaviotr of these 

' stormsg a synoptic chart of one of them is 
given. They differ from the storms .of 
other regions in that the barometric de- 
.pression rarely attains any great depth, 
and that they follow an irregular course; 
the centre’ frequently recurving in ~, 
manner suggesting an effort to get to the 
eastward in the face of some resisting’ 
force, probably an area of high baro- 

š è metric pressure in the vicinity of the 
three succeeding parts will be devoted to weapons, dress and | British Islands. Another feature of these storms is the suppres- 
decoration, and social life. The present part contains twenty- | sion of the trade-winds, which is an important consideration 
three plates upon which are reprgduced, by half-tone process, | for vessels bound from the Equator to the Channel. 
photographs of characteristic buildings of the New Zeelanders, : 
and ornamentatiqns ‘with which the framework and different Dr, A. FRANZ contributes a long paper to the Deutsche geo 
parts of the habitationsewere embellished. Phe accompanying | grafhésché Blatter, on thë possibility of establishing regtlar com- 
illustration, which reproduces one of the plates on a reduced | munication. by sea between Europe and Western Siberia. The 
scale, is a te&8timony to the ability of the Maoris as wood- | meteorological and hydrographical conffitjon$ are examined with 
carvers, and to ¢he high quality of the pictorial part of Mr. | as much detail as the somewhat scanty observations available 
Hamilton’s werk. The carvings here shown are ornaments | admit; and“ the general, result seems to show thgt the 

for doorways, thé three upper ones being in the South Auckland | difficulties ingthe way of regular navigation are not insuperable, 

* Museum, and the lower, one in Mr. [laniilton’seown collection. | alshough sufficiently great to make it doubtful if it is worth 
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of the country below the balloon is taken; at the same time a ` 


January 20, 1898] ° 


While, from a, commercial point of view, 


to tri t to overcome 
them. é 


THE first part of a new volume of the Memorie della Società 
Geogràfica Italianas recently issued, contains, besides othershorter 
papers, the results of-an exhaustive regearch into the records of 
earthquakes i in Italy during the period 1800 to 1872, by Signor 
M. Baratta. The author does’ not pretend to completeness, but 
his list į is, as he says, a great advance ongnythjng hitherto avail- 
able. The arrangement is chronological, and under eaqh date 
‘are given the places where the disturbance was recorded, the 
hour, “the nature, , direction, and, irfeasity of the shock when 
possible, and finally the source. of infogmation. 


THE Mitthéilungen du kke Geographischen Geselischaft of 
, Vienna contain a note announcing: satisfactory progress in the 
work of organising a meteorological service in the parts of the 
Balkan peninsula under. Austrian rule. Discussion of the 
observations already masle throws considerable light on the 
obscure transitional phases of climate occurring between the 
Mediterranean and continental regions. 

s 


WE have received the third voluMe—that for 1894—of the 
“Bibliotheca Geogr raphica, edited by Dr. Otto Baschin. The 
work has been carried out with the same completeness and 
accuracy as formerly, The only new feature.is an extension of 
the number of Slavonic languages included. The experiment of 
giving titles of papers in Ru€sian and Czech, with German 

etrarfl&tions appended, was tried for the first time last year, and 
has been so far successful that Polish and Croatian literature is 


POW added. e 


THE Director of the Botanic Gardens at Buitenzotg, Java, 


has issued in English a Hand-guide to the Gardens, in a neat | 


=. Square size, accompanied by a plan. 


- Ws. have received from the Gebrüder Borntraeger of Berlin a 
daintily produced: catalogue of their natural history publications, |: 
especially in botany and geology. ~The firm has now been ‘in’ 
existence over a century. 


IN the Transactions of the Academy of Science of St. Louis, |, 
Prof. W. Trelease describes a remarkable instance of phyto- 
bezoar,” two balls from 3 to 4 inches in diameter, taken from 


- the stomach of a bull, and composed entirely of the barbed hairs 


with which the cushions of species of Platopuntia are covered. 


"We leagn from the Botanical Gazette that the Secretary of 
Agriculture for the United States has included in his - estimate 
of the expenditure for the coming’ year an item of 20,000 dols., 
to be set aside from the seed ‘fund, for the introduction into the 
States of ‘valuable economic plants. If sanctioned by Congress, 
Mr, D. G. Fairchild will be put ing charge of the work. His 
extensive travels and his reputation as a botanist peculiarly fit’ f 


«Ahim for the work. 


THE Botanical Gazette states that the Biological Survey of 
the State of Alabama is being.pushed and extended as rapidly 
as limited means will permit. * Over 20,000 specimens have been 
added to the herbarium collection during the present year, in- 
eluding fine series of lichens, mosses, and liver-worts. Much 
of the success of the work is due ‘to the activity and devotion, 
of Prof. F. S. Earle and Mr. Carl F. Baker, of the Alabama 


~~ Polytechnic Institute, and of other botanists of the Survey. 


+ THE pitcher-plants of the genus Nepenthes are just now 
“engaging*the attention ®f systematic botanists. In the Journal 
of tfe Royal. Horticultural “Society for December 1897 is an 
elaborate article on their’ growth and culture by Mr. H. J. 
Veitch, with numerous excellent® illustrations, to which are 
appended some remarks by Mr. F. W. Burbidge? Mr. F..M° 
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Bailey describes the four Australian species in the Queensland 
Agricuklural Journal, voly i. part 5, giving figufes of two of 
them. é . . 


THE first number of the new volume (vol. ix.) of the Journal , 
of Conchology contains articles and notes @ interest to con- 
chologists. The size of the page has “been ‘enlarged, gnd can 
index is given of the volume just completed. Among the 
contents is the presidential address delivered by Prof. S. J. 
Hickson, F.R. Š- “Torsion in Mollusca.” Mr. Liontl E. 
Adams records $ bservations which qstinctly show that the slug 
Limax maximus has a sense of smell. 


- The eighth part of Mr. Oswin A. J. Lee’s attractive york, 
“ Among British Birds in their Nesting Haugts,” has just been 
„published by Mr. David Douglas, Edinburgh. The" nests 
illustrated upon the ten fine plates are those of the song thrush, 
great crested grebe, great skua, tawny owl, bearded tit, common 
‘curlew, and siskin. This part’ appears to conclude the second 
volume of Mr. Lee’s work. 


A GOOD general view of physical and chemical science, de- 
signed mainly for medical students, is given in the “.Physik-' 
alisch-chemische Propaedeutik ” of Prof. Dr. H. Griesbach, 
(Leipzig : Engelmann. ) The book is being published i in; parts, 
and thé second part of ‘the second half has just appeared. A 
knowledge of the principles of physicsand chemistry is essential 
to the student,of modern medicine, and Dr. Griesbach has set 
himself to show how physical methods bear upon medical 
science. Another part of the work remains to bé published, 
‘and when it appears, we shall review the book i in its completed 
form. ` 


THE simplest member of the group of the ketoses, of which 
ordinary, lævulose or fruit sugar is the best known repre- 
, sentative, is dihydroxyacetone, CH,( (OH). CO.CH,(OH), which 
‘has long eluded the. attempts of chemists to. isolate it in the 
` pure state;: .although mixtures in which it is undoubtedly. present 
‘ have been obtained by several investigators by the oxidation of 
` glycerine. Oscar Piloty has now ‘succeeded in preparing this’ 
, interesting compound in the pure condition, and describes its pro- 
perties in the current number of the Berichte. The starting point 
for its preparation is the oxime, CH,(OH).C : NOH.CH, (OH), 
which can easily be obtained from the product of the action of 
formaldehyde on nitromethane, both substances of very simple 
constitution. When this oxime is treated with bróm nitrous 
oxide is evolved and dihydroxyacetone produced. It crystallises 
well, and has a sweet and cooling taste.® In other respect#it 
also shows the well-known characteristics of the sugars, reducing. 


yielding an osazone with phenylhydrazine. 
converted into glycerine, a new synthesis of this important 
compound ‘being thus effected. The production of dihydroxy- 
acetone fror? formaldehyde is of great'interest in view of the 
. important function which the latter is supposed by mdany to, 
perform in the natural production of sugars in the vegetable 
organism. 


THE additions to the Zoological Society’s Gardens during the 
past weel® include a Macaque Monkey (Macacus cynomolgus) 
from India, presented by Mr. R. S. Gleave; two Aard Wolves 
(Protelgs cristatus, young} from South Africa, presented by 
Captain Baker; a Greater Sulphur-crested Cockatoo (Cacatua 
galerita) from australia, presented by Lady Pilkington; a 
Black-backed Piping Crow (Gymuorhina tibicéen) from Aus- 
tralia, presented by Mf. T. G. F. Winser two® Herring Gulls 
(Larus argentatus), British, presented by the Rev. F. Hopkins; 
a Japanese Ape (Afacacus speciosus) from Japan, two Ganga 
Cockatoos’ (Callocephalon gadM&ium) from Australia, a Re@- 
tailed Buzzard (Buteo borealis) from Jamaica, deposited. z: 


Fehling’s solution almost as powerfully as grape sugar, and . 
On eweduction it is ° 


- 


° 
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GUR ASTRONOMICAL COLUMN., 
A New SPecrroscopic BINARY. I0 the Harvard Gollege 
Observatory Circular (No. 21) Prof fol C. Pickgring announces 
that, from an examination of the Draper Memorial photographs, 


* Mrs. Fleming has found that the star A. G. C. 20263, 8 Lupi, 


is a spectroscopic bifary.. The period has not yet been deter- 
mined, but photographs are being taken for this purpose: 

. Measures of the spectroscopic binaries a! Scorpii and A. G. C. 
10534 show that the relative velocities of the components are/ 
approximately 290 and 380 miles respectively. The velocities 
are therefore much greater than in the case pf Ç Ursæ Majoris 
and 3 Aurige.. The'separatjon of some of the lines amounts to 
‘as much as nine tenth-metres. 


WINNECKE’S PERIODIC COMET. —A short time ago (NATURE, 
December 23, 1897) we gave Hillebrand’s search ephemeris for 
this comets and subsequently (January 6, 1898) announced its 
discovery by Perrine at the Lick Observatory, with a slightly 
different position from that calculated. 

A supplementary note in the Astronomical Journal (No. 423) 


gives the corrections to be made to Hillebrand’s ephemeris as - 


Aa = + 2m, 8s., Ad = — 9/°3. 


Applying these values, we have the following approximately 
corrected ‘ephemeris. “ 


\ Berlin M.T. irae 3 aos 
1898, Jan. 18'5 ...' 16 22 8 - 7 554 
» = «- 22S as I6 39 7 -= 8 463 
» 265 ... 16.54 44, - 9 396 
» 305 .. I7 I4 57 ~I0 306 


LEVEL OF Sun-spots.—Much has been said on both sides 
of the question as to whether sun-spots are concave or convex ; 
and although the Wilsonian doctrine is generally accepted, there 
are at the same time many difficulties which’ tell against it., 

At first sight it would seem that notches, seen and photo- 
graphed when a spot is on the limb, go to. support the theory ; but 
on the contrary, as Father Sidgreaves pointed out (Afonthly 
Notices, vol. lv. p. 285, 1895), they are difficult to account‘for by 
it. Again, a more ‘serious objection than this is that ‘both 
Langley/and Frost have found that the ratio of umbral radiation 
to that of the neighbouring ‘photosphere ‘undoubtedly: increases 
with the distance from the centre of the sun’s disc; from this 
result it would seem that, the umbral regiun whose radiation was 
measured was above the level of the photosphere, and conse- 
quently subjected to less absorption. 

In the Astrophysical Journal (vol. vi. p. 366), Prof. George 
E., Hale considers the conclusions which. seem to be'at variance 
with the idea that spots are depressions, and suggests that spots 
may be hollows in comparatively small areas of the photosphere 
which are ggised aboye the ordinary level; for most admit that 

e the nents is at a higher level than the umbra, and it ‘cannot 
be doubted that penunibral -filaments overlie the umbra, and 
frequently unite to forfa bridges extending completély across, it. 

This theory, so far as he has examined it, seems to reconcile the 
conflicting testimqny offered by the supporters of tht two views. 

* Notches at the sun’s limb are accounted for by assuming that the 

* side of the spot nearest us is somewhat lower than the opposite 
penumbra, and the darkening of the limb might thus be produced 
by the smaller radiations of the penumbra. Also, to account 
for the results obtained by Langley and Frost, it is owly necessary 

e to assume that the region of the umbra is slightly raised above 
the general level of the photosphere. 


+A VARIABLE BRIGHT HYDROGEN Line.—From a compari- 
son of the Draper Memorial photographs of the star A. G. C. 
9181, taken on different dates, Miss A. J. Cannon has found 
that the bright hydrogen line Hg is va%iable (Harva®d College 
ObservatoryeCzrcudar, No. 21). On October 5, 1892, it was in- 
visible. On November 28, 1894, it was about half as bright as 
the corresponding line in A. G. C. 9198, w Canis Majoria On 
April 27 and3oe 18q5, the line in A. G. C. 9181 was distinctly the 
brighter of the two, while in January 1897- it wae again invisible. 
From a large number of photographs of this object taken 
recently it appears that thiseine, whichewas bright in October 
1897, is now, December 27, invisible. 
. Ld 


ASTRONOMICAL CONSTANTS.—It will be remembered that 
Rr. Fr. Porro, fh a long letter tẹ NATURE (December 9, 1897) 
en“ Astronomical Constants.and the Paris Conference,” some- 
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what depreciated the adoption of some of the constants 
(especially that of precessional enotion), believing “thata 
general renovation of fundamental astrSnomy must precede*a 
new and authoritative definifton ofthe numbers that the twentieth 
century must accept as the more probable, values.” In the 
Astronomical Journal (No. 423) Prof. Lewis ‘Boss gives shis re- 
joinder. to Prof.'Newcom’s remarks on his first paper, whieh 
criticised the adoption of the constant of precessional motion, 
and regrets that others have not replied before him. The 
additional note to Dr. Porra’s letter referred to above, although 
very concise, formtd to $ome extent a reply to Prof. Newcomb ; 
but Brdf. Boss’s second paper goes into the matter in minuter . 
detail. In conclusion, he thinks that the present time seems ` 
singularly inopportune foe Phesadoption of a new evaluatfon of 
®he precessional motion, and suggests that a new. and ingding ° 
investigation of the motion of the equinox should be made; , 
for although the investigation made by Newcomb a quarter of | 
a century ago was exhaustive for its time, new evidence has 
since accumulated which has not'been brought to bear upon , 
the problem; and we-may confidently ‘look for still more 
valuable observations from several observ&tories within the next 
ten years. ` e i 


LONGITUDE OF Mapras.—We have recently received the 
“Report on the Determinatjén of the Longitude of Madras,” 
by the officers of the Indian Survey. The difference of longi- ° 
tude actually determined on this survey was that between | 
Greenwich and Karachi, the -latter place being at the end,of 
the submarine cable of the ‘‘ Persian Gulf Telegraphs.”. It was 
only necessary, to commence at Karachi, for the whole area of 
India has been covered with a network of longitude arcs, and 
by their means the difference of Jongitude between Madra@and 
Karachi had been accurately determined beforehand:, ave 

‘The distance from Karachi to Greenwich, extending over ° 
5197 miles of wire, was divided up into four main arcs, viz. :—~ 
Karachi—Bushire, Tehefan—Bushire, Teheran-g Potsdam, Pots- 
dam—Greenwich, the clack comparisons being made by signalling * 
over the ‘telegraph wire connecting these places. The fifal 
result of these observations gives the longitude of. Madras as 
5h 20m. 59s, ‘113, with a probable error of os. ‘0227. r 

It now rests with the Government of India to decide whether, * 


‘this value’should be adopted or not, for a change in the longi- 


tude of Madras affects not only.British India, but the Malay. 
Peninsula, Tonquin, China, the Dutch Indies, and Australia. 


` 





ae THE ELECTRO-CHEMICAL INDUSTRIES} 


Two months hence thére should be celebrated in Como the. 
-© centenary of Volta’s famous discovery, to which we owe 
the rise of electro-chemistry. Eléctrical phenomena had been 
studied long’ before Volta’s time ; ,but if we except the action of 
the electric spark employed by Cavendish to induce the com- 
bination of affinitive gases, no electro-chemical, effecty had been. 
observed. The analytical power of the voltaic pile was first 
actually demonstrated by Dawy, who made memorable the year 
1806 by the electrolytic extraction’ of potassium from potash. 
To Faraday, who succeeded Davy, we owe the discovery of the 
law of electrolytic conduction and the enunciation of the 
principles of the dynamo. &s early as 1842 magneto-electric 
current generators were employed in the Elkington factories at 
Birmingham; for electto-plating purposes; and comparativel 
within recent years the principle of electrotyping has been” |’ 
applied also to copper refining. It is estimated that one-third 
of all the refined copper required is now produced electro-. 
lytically. Metal produced in this way is purer and has a higher 
conductivity than that produced by the older method, which 
leaves an admixture of arsenic. The power required is relatively 
small, and the curren density may vary within very considerable, 
limits without detriment to the product and with the gain of 
reat rapidity of deposition. The conditions required are to’ 
adapt the strength of the solution to the strength of the current, 
and when the current density is high to effect a rapid circulation T 
of the electrolyte. Mr. Swan referred to a method devised by 
himself for producing pure copper wire directly by electrolytic 
action, so avoiding the slight loss of coreductivity due to fusion ° 
and drawing. The process, however, was found to bes tao 
costly for commercial tse. j ae 


1 Abstract of the presidential ‘&ddress delivered by Mr. J. W. Swan, 


F.R S., before t® Institution of Electrical Engineers, January 13. 
i b i 


s 


January 20, 1898] 


fs. 


NATURE ° * œ 
e y ESR 


» , . 
285 e 





b, ‘ 
The electrolytic extraction df metals from thei ores is now 
employed on a large scale, in the casqof gold, where it can be 
- profitably applied to the treatment of tailings and waste sludges ; 
of zinc, especiallyeby the recent Hoepfner method of working 
from the chloride ; of aluminium, and of sodium. Aluminium 
, m&de its first appearance as a commercial product at the Paris 
Exhibition of 1855. Its price at the time was nof far off that of 
silver. The cost is now equivalent to that of copper, whilst the 
production has mounted to 2000 tons-pee annign, and is rapidly 
increasing. Prof. Richards, well known as the author of, the 
most complgte treatise on aluminium, predicts that it is bound 
to rank next lo iron in its producigon and usefulness to man- 
: kind. The principal methods of “extraction at the present time 
are Hall’s process, consisting of an €lectrolytic bath of pot- 
+ assium, fluoride, in which alumina produced from bauxite 
* 1s continuously dissolved ; and Heroult’s process, in which the 
solvent consists of cryolite, the double fluoride of aluminium 
and sodium. : : 

The manufacture qf alkali has already undergone many 
changes the past twenty-@ve years, one of which is the super- 
session of th¢ Le Blanc process by the ammonia-soda process of 
Hergming and Solvay, The electrolytic 
treatment of brine for the produ&tjon of 

“soda and chlorine now . threatens to 
displace all the older chemical processes, 
especially since the introduction of the 
successful rocking apparatus of Castner 
and Kellner, in which an efid-to-end ` 
flow of mercury through thrée compart-, 
ment8 prevents the mixing ofethe elec- 
trolytg, and effects the separation of the 
"sodium and chlorine. A similar industry 
is the manufacture of chlorate of potash 

by electrolysis, in a tank divided by a 
porous partition, with’ very thin iridio- 
platinum anodes and iron kathodes. 
The electrolyte is usually a solution of 
chloride of potassium maintained at a 

* temperature of 45° to 50°C. The action 
of this cell results’ in the formation at 
the anode of hypochlorite, which is 
immediately decomposed, with the for- 
mation of chloride and chlorate of 
potassium. In Switzerland and in 
Sweden this process is worked with 
great commercial success by the aid of 
power derived from water. ; 

Amongst the class of electro-chemical 
processes depending on dissociation and 
combination at extremely high temper- 
atures, Mr. Swan referred to the 
manufacture of phosphorus and of 
carborundfim in.the Acheson furnace. 
To the same category belongs the pro- 
duction of calcium carbide and a 
number of analogous products obtained 
by Moissan. Calcium carbide, for the 
production of acetylene gas, is. now 
being manufactured at the rate of 20,000 

tons per annum, 
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THE $? BRIGHTON MUNICIPAL SCHOOL OF 
SCIBNCE AND TECHNOLOGY. 


THE accompanying® illustration shows the external features 

ofthe new School of Science and Tehnology opened at 
Brighton by the Duchess of Fife a few days ago. The 
building was designed by Mr. F. J. C.. May, the Borough 
Engineer and Surveyor. 

On the ground floor is a large vestibule with mosaic 
flooring, from which a wide marble staircase leads to the top of 
the building. A second staircase givgs access to the three floors. 
On each of the floors there isa corridor extending from the 
fron} to the back of the building; for a depth of 162 feet, and 
from these corridors the workshops, class-rooms, lecture 
theatres, and laboratories open out on each sige, with a master’s 
private room for each department. In the basement af situated 
the boilers and engines for the electric lighting of the building, 
and for the supply of hot water and steam for the laboratories ; 
here also is a smithy with forges, electrical workshop, carpenter- 
ing, pluinbing, and brickwork and masonry shops, and a dynamo 
room. 














4 The production of ozone, with its 
secondary derivatives, vanillin and 

“heliotropine, is dependent on another variety of electrical 
action, in which intermittent or alternating currents of high 


processes, ozone is now being commercially produced and 
applied to numerous industries, such as tle oxidation of oils, 
the sensoning of linoleum, and he purification of brewers’ 
casks. 
Such are a few of the principal uses to which Volta’s dis- 
„covery of the galvanic current is being applied. It remains to 
be seen how far the electrolytic and other electrica? processes 
will supplant the older chemical processes as time goes on. We 
«are probably at presentgnly on the edge of the field that remains 
to bę explored. rs Swan’s advice to the fumerous young 
el&ctricians who are setting out in life, is that some of them 
“Should turn their eyes towards the rich possibilities that await 
them*in this direction, We often hear that the profession of 


electrical engineering is already crowded. Here®at least ig a® the natural sci 


world that still remains to be conquered. 
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On the ground floor leading from the vestibule are rooms: 
for the Principal, Secretary, Committee, and office ; on either 
tension are employed. By the Andreoli and other practical | side of the corridor arean engineering drawing hall, an engineer-. 


ing workshop, engineering laboratory, metallurgical ‘furnace: 
room, typ&Braphy shop, &nd various class-rooms. The workshop. 
is fitted with a Tangye’s gas engine, lathes, planing, %lotting and 
drilling machines, &c. s pA 

The {rst floor is devoted mainly to chemistry and physics. 
The lecture theatres in both departments are gine halls, capable 
of seating 220 an 120 respectively. Rhe chemical laboratory is 
fitted for forty-eight students working at one time, and is fully 
equipped. Besides cla#s and prep&ration. rooms for each de- 
partment, the accommodation on this floor comprises, among 
others, rooms for photometry, and advanced physics, chemical 
research room, balance room, anq photographéc dark room. 
The second floor contains a leSture theatre and laboratory fof 


and cookery. 
J 


@pces, and lecture and class rooms fot dressmaking ¢ 
e 
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The day school is a technical collegg, and provides extended 
cofirses %n mechanical and electrical engineeying, chemistry, 
natural sciences, and for'the Arts and Science degrees of 
. "London University, -The evening school "provides courses in all 


_ @ science subjects, with pragtical trade classes in building, engineer- 


ing, pypting and chemical trades; languages, commercial 
subjects, and women’s work. The staff of the school is com- 
posed as follows :—Principal, C. H. Draper, B.A.,° D.Sc. ; 
chemistry, M. C. Clutterbuck, B.Sc., Ph.D.°; natural science, 
H. Edmonds, B.Sc. ; engineering, G. Arma@rong, M.Sc. The 
total cost of byildings and equipment will. be about 25,0007. 





- - = = = 
° UNIVERSITY AND EDUCATIONAL 
' v @  ? INTELLIGENCE. 


‘ CAMBRIDGE, —Mr. W. Ridgeway has been re-elected Disney - 


Professor of Archeology. 


‘Mr. Yule Oldham, University Lecturer in Geography, lec- | 


tures this term on the.Geography of Central Europe, and on 
Physical Geography, on Moridays and Thursdays respectively. 
He is also giving an extension course in the town on the Great 
Explorers, which is largely attended. : 

. Sir Ernest Clarke, Gilbey Lecturer, gives his second series of 
lectures on Agricultural History and Economics on Thursdays 


- during February, at noon, in St. John’s College. E . 
Mr. Osbert Salvin, F.R.S., and Mr. Ainger, Master of the 


Temple, have been elected to Honorary Fellowships at Trinity 
Hall. i 





Mr. JoHN D. ROCKEFELLER has just given the Chicago 
University 200,000 dols., this being in addition to many pre- 
vious gifts. ` TA Dy 


` Tae following are among recent appointments :—Dr. Julius 


` Istvánffy to be professor of botany at Klausenburg Dr. Alex- 


ander Magécsy-Dietz to be assistant professor of botany at 
Budapest; and Prof. Dr. Zacharias to he . director ‘of the 
Botanic Garden at Hamburg. 


THE Finance Committee of the Corporation have recently 
reported on the application of the Council of the City and Guilds 


of London Institute for a renewal of the grant from the Cor- - 


poration to the funds of the institute. They state’from inquiry 
that the work of the institute has. been successfully and 
economically managed, and the results achieved are fully com- 
mensurate with the expenditure involved. The. Corporation 
have, in.consequence of this report, voted 4oo/. in respect of- 
last year towards the funds of the institute, to be devoted to the 


Finsbury Jealinical College. : s 
A copy of the Calendar of the University College of Sheffield 


hag been receiyed. glt will.be remembered that the present | 


College was constituted by Royal Charter last May, and was 
formed by the amalgamation of three. pre-existing institutions— 
the Firth Collefe, the Sheffield Technical, School, and the 
Sheffield Schogl of Medicine. These institutions had previously 


worked hand in hand, although under independent governing |, 


bodies. By the charter they were merged into one. corporation’ 


with a single Court of Governors. ` The new Calendar shows' 


that the College is doing valuable work by providing the people 
of Sheffield and the district with the means of higher scientific 
and literary education by University methods of teaching. 

š z 


_At a meeting of Convocation of the University.of London on 
Monday, the report of .the special committee appointed to con- 
sider the-Commission Bill was adoptéd.. After a disgission the 
following rgsolution, recommended by the special committee 
and moved-by Dr. J. B. Benson, wag carried, an amendment to 
it being rejected by seventy-six votes to forty-two: ‘* That this 
House accepts, the scheme embodied in the London University 
Commission Bill, 9897.” + The special feature of the resolution 
adopted rests upoit the f@ct that it was supporfed by one of the 
sections that had always higherto opposed the Cowper scheme. 
The opponent? belong to two classes : ‘the no change—that is, 
the two Universities section, who are still irreconcileable, and 
the section which favoured procedure by charter, and not by 
gtatutory comnflssion. It was tis section that was mainly re- 

sponsible for the compromise embodied in the Bill of last year— 
a compromise which has been accepted by all tlee bodies con- 
cerned, and which Convocation has now approved. ° 
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_ductivities of its constituents. 
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THE annual®general meeting ofthe Incorporated Associatign 
Resolutions were 
‘passed referring to the new regulations of the matriculation: 
examination of the University of London, the dates of scholar- 
‘ship examinations at Oxfoyd and Cambridge, and the traifiing of . 
teachers. At the second day’s meeting of the Association, ahfs 
-year’s president, the Rev. A, R. Vardy, Head Master of King 
‘Edward’s School, Birmingham, delivered an address .in which 
he referred to same ofethesmore important educational work 
accomplished by the Association during the past year. The 
Rev. R. D. Swallow, in moving ‘* That this Assogiation ap- , 
proves the steps taken by it representatives at thé Delimigation 
Conference held ‘at the*Edutation Department, and ‘heréby 
adopts the joint memorandum as agreed to at the conference,” 
remarked that the conference, though under the chairmanship 
of Sir G. Kekewich, was unofficial. It was understood by all 
that State aid would be needed by secondary schools if they 
were to take their proper place. The great aim recognised in 
the memorandum was that the object of secondary schgols was 
to form character in its fullest sense. is to application of prir- 
ciples, the masters of higher grade schools had acknowledged 
that there must be differentiation. The higher grade schgols ` 
accepted a place as definitelf higher primary schools. These 
schools had also accepted the assignment of scholarships to 
primary and, secondary schools, and claimed no exclusive use of 
public funds. The Association. also accepted the position that, ` 
being primary, these higher grade schools should also be free. 
There was also a'common agreement as to a central authority. 
After some disctission, the resolution was adopted.: A resolution 
was also carried to the effect that Parliamentary assistanc@was 
needed both for the cost of annual maintenance and the, pro- 
vision and ‘equipment of adequate buildings for secondary * 
education. _ . 
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SOCIETIES AND ACADEMIES. 


Lonbon. aa ; 

Royal Society, December 16, 1897.—‘‘On the Thermal* 
Conducetivities of Single and Mixed Solids and Liquids,-and their 
Variation with Temperature.” By»Dr. Charles H. Lees, As- 
sistant Lecturer in Physics in the Owens College. 

These experiments weré undertaken with a view to deter- 
mining the effect of temperature on thermal conductivities, and 
the relation between the conductivity of a mixture and the con- 
About thirty solids, liquids, sub- 
stances near their melting points, and mixtures of liquids, were 
tested between temperatures of 15° and 50° C., and the following 
statements embody.the results :— : 

(1) Solids not very good conductors of heat in general de- 
crease-in conductivity with increase of temperature in the neigh- 
bourhood of 40° C. Glass is'an exception to this rule, - | 

(2) Liquids follow the same law in the neighbourhood of 
30° C. bd ee 
,. (3) The conductivity of a substance does not invariably 
change abruptly at the melting point. 

(4) The thermal conductivity of a mixture liés between the 
conductivities of its constituents, but is not a linear function of - 
its composition. . È 

(5) Mixtures of liquids decrease in conductivity with increase, 
of temperature in the neighbourhood of 30° C., at about theg! 


same rate as their-constituents. ~ = 


. “On the Biology of Sterectm hirsutum, Fr.” By H. Marshall. 
Ward, Sc.D., E.R.S., Professor of Botany in the University of 
Cambridge. ` : ý . i ; 
The author has cultivated the mycelium of this fungus ob- 
tained from spores, on sterilisgd wood, and after several months 
he cultures developed yellow bosses which proved, to be the 
shymenophores bearing the basidia, This fungus has not 
hitherto been made to produce spores in cultures, and Basi- a. 
diomycetes* generally have-rarely been made to do sow The 
actions of the mycelium.on the wood of Æsculus, Pinus, 
Quercus, and Sax are also examined, and this is, so far as, 
known, the first fime this has been done with ‘pure cultures, 


Mathematical Society, January 13.—Prof. Elliott, F. R.S., p, 
President, in the chair.—The President informed the Members 
ef the recent gecease of Signor Brioschi, a Foreign Member of 
the,Society, gavea slight sketch of some of his work, and dwelt 
upon the loss occasioned by his death to the mathematica, 
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world, He then read a letter drawing attenti®: to what was 
proposed to be done in founding a ‘‘ Sylvester-Memorial ” medal, 
to be awarded triennially by the Royal Society.—Mr. Love, 
. F.R.S., communicated a paper, by Mr. B. Hopkinson, on dis- 
contiguous fluid motion ; and Mr. S. H. Burbury, F.R.S., gave 
R sketch of his paper on the general*theory of stationary motion 
in a system of molecules.—The following papers were briefly 
ecommunicated from the chair :—Note on a property of Pfaffians, 
Mr. H. F. Baker ; on the intersecsiongof tyo conics of a given 
type, and on the intersections of two cubics, Mr. H. MẹTaylor ; 
on the continuous group defined by -any given group of finite 
orde, Prof. W, Burnside, F.R.S. ẹ on those transformations of 
coordinates which lead to new'goluti8ns of Laplace’s equatio 
Prof. Forsyth, F.R.S.—Mr. G. B. Mathews, F.R.S., exhibite 
copies of a figure connected with Prof. F. Morley’s paper (on 
the Poncelet polygons of a Limaçon, November 11, 1897). 


EDINBURGH. 

Royal Society, | December 20, 1897.—The Hon. Lord 
McLaren in the chairg—Dr. C. G. Knott read an obituary 
notice of the Rev. John Wilson.—Dr. Noél Paton communicated 
the result of a series of investigations on the life-history of salmon 
in fresh water. The work we carried on in the Research 
Laboratory of the Royal College gf Surgeons, Edinburgh, for 
the Scottish Fishery Board, and the results will be embodied in 


” a report to that Sogiety. The following are the names of those 


responsible for the different parts of the investigation: Drs. 
F. D. Boyd, J. C. Dunlop, -&. L. Gillespie, E. D. W. Greig, 
G. L. Gulland, Mr. S., C. Mahalanobis, Miss- M. J. Newbigin, 
ande Dr. Noël Paton. The opjects of inquiry were: To deter- 
mine whether salmon feed in fresh water; to investigate the 


* factors causing the migrations of the salmon from sea to river, 


and river to sea ; to study the cause of the migrations, and to 
investigate the ghemical changes of the salmon in fresh water. 


* With regard to the first question—Do salmon feed in fresh water? 


-aijt is shown that, in fish which have been in frésh water, 
changes occur in the mucous membrane of the alimentary canal, 
the cells undergoing degeneration, and desquamation. The 
. digestive activity is feeble ; there is a greater number of micro- 
organisms found in the stomach and intestines, and the pro- 
` portion of putrefactive organisms is greater. This last may be 
accounted for by the absence of acid connected with the low 
digestive power. ‘As to the second and third points of inquiry— 
the cause and course of migration—the changes in the weight 
and condition of salmon, from the estuaries and upper reaches, 
have been studied during the season. There is evidence that 
migration is not caused by the zzsws generations but by the 
state of nutrition, The chemical changes which take place in 
salmon are interesting. There is a disappearance of solids from 
the muscles, which is far more than sufficient to yield the solids 
required by the growing ovaries and testes, and the disappear- 
ance of fat from the muscles is more than sufficient to yield the 
fat of ‘the ovaries. The muscles do not undergo fatty degenera- 
tion, but fat is stored between thg fibres and in the fibres, and 
afterwards discharged or used up. The fats are, the most im- 
portant source of the energy of muscular work. The “curd” is 
due to an excess of soluble proteids, which diminish in the 
muscles as the season advances. The proteid lost from the 
muscle is far more than sufficient t® yield the proteid of the ovary 
and testis. - The phosphorus stored in the muscles is just suffi- 
/ cient to yield the phosphorus of the growing ovary, but the iron 


y= stored in the muscle is not sufficient to yield the iron of the 


ovaries. Changes in the food value of the fish, and the nature 
‘of the pigments in the flesh and ovary are also subjects of inves- 
tigation. A note on the passage of water and other substances 
through india-rubber films, by Dr. R. A. Lundie, was communi- 
cated by Prof. Tait. 
. PARIS. 

Academy of Sciences, January .10.—M. A. Chatin 
delivered the presidential address, in which, after some remarke 


« on botanical classification, he gave brief accounts of the work of 


members and associates lost by deatle during the past year, MM. 
D'Abbadie, Des Cloizeaux, and Schiitzenberger. The prizes for 
+ the year 1897 were awarded as follows :—Franceeur Prize, for 
Gegmetry, to M. @. Robin; the Poncelet* Prize, to M. R, 
Liouville, fer his work on mathematics and mechanics, In 


"~ Mechanics, the Extraordinary Prize of six thousand francs, 


between MM. Gossot, Liouville,*Decante, and Chéron; the 
Montyon Prize between MM. Bourguin, Pavie®and Pigache$ 
and an encouragement from the funds of the Plumey Pri& to 
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MM. e Brillé and Girard. The Fotirneyron "Prize, ‘on the 
theory of the motion® of bicycles, was not awasded. e In 
Astronomy, tHe Lalande Prize to M. Perrine for his dis- 
coveries of comets $ the Damoiseau Prize to M. Hermann 
Struve; and the Valz Prize to M.eLouis Fabry. In 
Physics, the La Caze Prize to M.*Ph. Lénard for his re® 
searches on the kathode ray. In Statistics, a Montyoff Prize is 
divided between M. Gustave Bienaymé and MM. Vincent and 
Burot; a very honourable mention being accorded to M. 
Lepage “and an Honourable mention to M., Baudrar’ In 
Chemistry, tht La Caze Prize to M. Sabatier for his researches 
on the sulphides of the alkalis dhd alkaline Airths, of boron 
and of silicon, on the thermochemistry of the hydrated metallic 
chforides, on metaphosphoric and nitrosodisulphonic acids, and 
on the action of the oxides of nitrogen upon metals; the 
Jecker Prize to M. Haller for his res®arches ein ,orzanic 
chemistry, especially on the derivatives of camphor. In 
Mineralogy and Geology, the Grand Prize for the Physical 
Sciences to M. Joseph Vallot for his researches on the meteor- 
ology aid geology of the High Alps and Pyrenees ; the Bordin 
Prize to M. G. Pruvot for his works on the depth and fauna 
of the Gulf of Lyons, and the Delesse Prize to M. Œhlert for 
his paleontological work. In Botany, the Desmazitres Prize to, 
M. Jacob Eriksson for his researches on the mode of life and 
propagation of the numerous forms of blight which attack 
cultivated graminaceous plants; the Montagne Prize’ to M. 
Bourquelot for his work on the physiology of fungi, and the 
Thore Prize between M. Louis Bordas and M. Sappin-Trouffy. 
In Anatomy and Zoology, the Savigny and the Da Gama Machado 
Prizes are not awarded, but honourable mention is accorded to 
the work of Mdme. la Comtesse de Linden. In Medicine and 
Surgery, Montyon Prizes are awarded to M., Gaucher for his 
memoirs on the pathogeny of nephritis and on the diseases of 
the skin; to M. Zambaco for his work on leprosy in Con- 
stantinople ; to MM. Rémy and Contremoulins for their Atlas 


. of Radiophotography ; and to MM. Marie and Ribout for their 


radiographic work. Mentions are accorded to M. Fabre- 
Domergue, MM. Bose and Vedel, and a third mention to 
M. Lapique; the Barbier Prize is given to M. de Rochebrune 
for his treatise on African toxicology, and a mention to M. 
Lucet for his memoire on Aspergillus fumigatus in domestic 
animals and in incubating eggs ; the Bréant Prize to MM., Burot 


and Legrand for their works on marine epidemics and on mor- - 


tality in the Colonial army; the Godard Prize to MM. Beau- 
regard and Boulart for their researches on the genito-urinary 
organs of the Cetacea; the Parkin Prize to Dr. . Augustus 
Waller for his studies relating to the action of carbonic 
acid and other gases upon the negative variation of excited 
nerves; the Bellion Prize between M. Auguste Pettit for his, 
researches on the suprarenal capsules, and M. Peron for his 
anatomical and experimental researches on the @Tgulosis of 
the pleura ; the Mège Prize to M. Ph. Tissié; the Lallemand 
Prize between M. Henri ‘Meunier for bis study of the part 
played by the nervous system in infection of the pulmonary 
apparatus ead M. Gustave Durante for his work on secondary 
degenerations of the nervous system. Tlonovfable mentions-are 
accorded to M. Voisin, MM. Onuf and Colling, and to M. A. 
Mercier. The Baron Larrey Prize i awarded to M, Auffret 
for his monographs on the help to be given to the wounded 
and shipwrgcked in maritime war. In Physiology, the Montyon 
Prize for experimental physiology is given to M, Delzenne for 
his works on the coagulation of the blood, the La.Caze Prize 
to M. Röntgen for the discovery of a new and powerful instru- 
ment of physiological and therapeutical research; the- Pourat 


' Prize to M. Kaufmann; the Martin Damourette Prize to M. L. 


Guinard for his nemdirs on the physiological effects of some of 
the opiun®alkaloids, and®on the causes of certain accidents in anæs- 


-® 


thesia, and the Philipeaux Prize to MM. Courtadeand Guyon. , 


In Physical Geography, the Gay Prize is accorded to M. 
Charles Flahault for his memoir on thé study of the French 
Mediterranean region from the point of view of the geographical 
distribution of plants. Of the General Prizes, the Montyon 
Prize (unhealthy trades) is not awarded this year, but mentions 
are accorded to MMasMasure, Asnaud, and,Magitot. The 
Cuvier Prize is given to Prof. Marsh for his geological work in 


“the United States; the Trémont Prize to M. Frémont; the 


Gegner Prize to M. Paul Serret; the Petit D’Drmoy Prizes to 
the late M. Tisserand (Mathep@tical Sciences) ; and M. Gosselet 
(Natural Sciences); the Tchiatcheff Prize to M. Obrutschew , 
the Gaston Planté Prize to M. Ande Blondel; the Cahours 


e 
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Prize’ between "MM, Lebeau, Hebert, gassillv, and Thomas ; 
the Saint®ur Prize to M. G. André; the Prize ‘founded by 
Mdme. La Marquise De Laplace to M. Cryssard, and the Prize 
founded by M. Félix Rivot to MM. Crussard, Gourguechon, 
Bertrand, and. Brunes. 


a $ . 
New Souru WALES, 


Royal Society, November 3, 1897.—The President, Henry 
Deanewin the chair.—The effect of temperature on the tensile 
* and compressive properties of copper, by Prof*Wagren and Mr, 
S. H.-Barracloygh. This investigation was carried out on some 
fifty copper test pieces. 
from 25° F. to 535° F., the temperatures being’ measured by 
certified mercurial thermometers. The chief conclusions arrived 
at were; (a) The redation between the ultimate tensile strength 
and the*temperature may be very closely represented by the, 
equation f= 32,000 — 21 7, where f is the tensile strength 
expressed in pounds per square inch, and / is the temperature 
expressed in degrees F. (4) Temperature does not affect the 
elongation or contraction of area in any regular manner ; and at 
any one temperature the variation in these two quantities is so 
variable for different specimens that no. particular percentage 
could be included in a specification for the supply of. copper. 
{c} The elastic limit in tension occurs af about 5400 lbs. per 
square inch: this limit probably decreases rapidly with increase 
of temperature, but the differences in the behaviour of individual 
specimens are so great as to prevent the determination of the 
relationship between the two quantities. (g) The elastic limit 
in compression occurs at about, 3200 Ibs. pet square inch : it 
‘decreases with increase of temperature, the relationship between 
the two being more regular than in the tensile tests.’ (e) The 
rate of permanent extension and compression increases rapidly 
‘with increase of temperature.—-Aurora Australis, by, 'H. C. 
Russell, C.M. G., F.R.S. This paper contdined . a’ ‘list of 
auroral “displays i in the southern hemisphere during ‘1897, also a 
detailed account of one which was observed by the captain and 
officers of the, R.M.S. Aorangi, on April 20, 1897, when the 
ship was in long. 96° W. and lat. 473° S.—The basalts of 
Bathurst and’ the neighbouring districts, by W. J. Clunies 
Ross. In this paper the character of the basalt occurring in the 
neighbourhood of Bathurst, on the Bald Hills, and other hills 
‘in the vicinity, was described. Specimens from various localities 
have been obtained, microscopic sections cut from them, and 
chemical analysis, made. It has been found that there are some 
-differences in the microscopic structure of the rocks from hills 
-close together, but the chemical analysis .shows them to be all 
-closely’related. The silica was found to be about 47 per cent., 
. but reached 50 per cent. on Mount Pleasant. The alumina, oxide 
of iron, lime, and magnesia were also determined. For com- 


’ 


parison, iiae Bathurst basalt, which no doubt originally. 


eflowed as% lava from some centre of volcanic activity, and in 
-order to trace the’ source from which it came, specimens were 
-exafhined from all th@ places within forty, miles of Bathurst, 
where basalts are known to occur, 
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TNE HOPE DEPARTMENT AT OXFORD.’ 

T; $e Hope, Reports. “Vol. i. 1893- 97. Edited by Edward 
‘B. Poulton, M.A., F.R.S., Hope Pgofesgor of Zoology 
in the University of Oxford. * (Printed for private 

i circulation.) 


: SINCE the death of Prof. Westwood and the appoint- |, 


ment of his successor, the edftor of the volume of 
. Reports under consideration, the Hope Museum has 
gradually been undergoing expansion and regeneration. 
The collections are being overhauled and reclassified ; 
the types are beinge identified as far as possible. and 
carefully labelled, and the special British collections ‘are 
being rearranged so as. to preserve their historical 
interest. This development of the department under 
the care of Prof Poulton has been ‘noted with:satisfaction 
by those specialists who from time to time visit Oxford : 
and although the endowment, both for curatorship and 
equipment, is very limited, it must be conceded that the 
preseut Professor is doing js best to carry out the ob- 
jects for which a museum of-this kind exists, viz. ‘to 
preserve specimens in 'such a way as to enable them to 
be available: «for. aise by;.students with the: confidence 
Which, attaches. to authentic:records of date,, locality and 
captor. ‘This, at least, :is' the, jdeal which the, Professor 
has set, before; himself, and it is only-a matter of profound 
‘regret that ‘the advanced years, and declining health of 
the late distinguished ocçupant of the Rev. F W. Hope’s 
foundation sHould:have:thrown upon his ‘successor such 
an immense: amount.:of- purely, mechanical labour., A 
good beginning: has : been made‘with the Lepidoptera 
with the co-operation of Colonel Swinhoe;: Dr. F. A. 
Dixey, Prof. Sidgwick, and others ; but many years must 
elapse before the other and ‘less favoured groups are 
reduced to anything like the same degree of order. 

The’ conditions attaching to such an endowment as 
that of: Mr. and Mrs. Hope have with the advancement 
of science and the increase in the number of private col- 
lections undergone complete medification. Although as 
a’ collection of insects of all orders the museum as it 
exists is second only in rank to the National Collection, 
the means provided are barely,sufficient for its main- 
tenance and leave very little for its'increase; With such 

iempeting ‘forces as the British ‘Museum; Mr. Walter 
# Rothschild’s museum at Tring, and the wealth of many 
‘other private collectors, it is hopeless to look for any 
substantial additions to the Oxford collections excepting 
through individual benefactors. It is very encouraging, 
therefore, to find in the two official reports of the Pro- 
fessor on the work of his department, that many valuable 
‘contributions have been made by entomologists since he 
~came into office, and more particularly may be mentioned 
the magnificent addition to the biftterflies presénted by 
* Messrs. Godman and Salvin, which is characterised as 
“the jargest accéssien to the departmente during recent 
wyenrs,” and ‘which was formally accepted by a decree of 


Convocation. on May 11, 1897,.when a further | decree, 
conveying the thanks of the University. toethe donors’ 


was also passed unanimously. i 
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"The eon remarks relate to the*work aceomplished: 
in the development of the museum as a museums; but 


there is another side to the work of ‘tthe Hope Depart- 


ment which must not be lost sight of, and of this side we 
are reminded by the volume of Repdrts. This volume is 


most’ appropriately prefaced by the portraits of the. 


makers of the department, Mr. and’ Mrs. Hope and the 
late Prof. Westwood. In his prefatory remarks the 
editor says :— T 
e 

“In the present state of zoological science, it is im- 
possible to make use of existing knowledge in the careful 
study of a large amount of material witgout adding to 
that knowledge. Research aftér the various Rinds: of 
knowledge which have been. prized by mankind during 
successive ages was of old the prominent function of the 
University ; and -although obscured during the recent 


generations . by excessive devotion - to the examination . 


system, may ‘still ‘be claimed ‘as. án: ‘academic duty and 
high privilege second to no other i in ‘importance. n 


With ihis. statement, every. sene. -worker in this 
country, ‘will agree, and the signs’ of activity. displayed. 
in this new, departure on the part:of: the: Hope Professor 
will be cordially welcomed. ; The papers composing this 
volume are sixteen in number, a and are reprints of papers 
which, have: already appeared ‘in the. publications of 
variqus societies. For the most part these papers em- 


| body “ researches ” as distinguished from, purely descrip- 


tive systematic work, and that is why we consider the 
issue of the volume to mark,a new departure.. The:con- 
tents of the various papers. are, already before the scien- 
tific public, and need only, be--mentioned ‘here. Prof. 
Poulton’s contributions consist: of his, address,to the 
Zoological, Section of the. British Association at Liver- 
pool on the. age: of. ‘the, „earth, his address« on.“ Theories 
of Evolution” to the. Boston Society of, Natural History, 
his paper-on Dr. Prichard’s anticipation of -modern 
views of evolution, from S¢eéence Progress, papers on 
the courtship of European Acridiidee, and on the sexes 
of larvae emerging from successively laid eggs of 
Smerinthus. populi froi the Transactions ofthe, Ento- 
mological Society of London, and a paper on the colours 
of Lepidopterous larvæ derived from, plant pigments 
from the Proceedings of the Royal Society. Dr. F. A. 
Dixey also presents us with most encouraging signs. of 
scientific activity from the department. Five papers re- 
lating respectively to mimicry, to the phylogeny of the 
Pierinæ, and to’the interpretation of Mr. Merrifield’s ex- 
periments:of temperature variation, in .Lepidoptera are 
contributed by him. Another set of contributions are 
from the pen of Mr, Garstang, who writes on the habits 


and respiratory mechanism of Corystes, on the function of © 


the antero-lateral derfticulations of the carapace in sand- 
burrowing®crabs, and én the morphology of the Mollusca. 
Mr. Garstang}s papers on Crustacea should bè read by 


all whq are interested in the question. of the utility of . . 
The only paper . approaching sys- 


specific characters. 
tematism is bye Mr. ‘Schaus, whos gives a list of Mr. 
Walker's American types of Lepjdoptera in the museum, 
and for this lepidopterists on both sides of ‘the Atlantic 
will be grateful. ° 

It will, be gathered from L gris notice that. the Hope, 
Professor has rendered a "good account of his office , 
since his appointment. The Blan of issuing such Reports, 
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e ment and coordinatéon of the collections we may look 
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, second edition of Sir John Evans’ famous work on the 


: scattered broadcast 


; available for general use in a collected farm. 
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whieh Bas. been adopted from the example sèt aby the 
inace - -Professor, is an excelleht one, and cannot ‘but 
help to keep alive the -public interest in fhe work: of the 
* department. With the lapse of tithe and the arrange- 


- for fitther contributions from Prof. Poulton himself in 

those branches of insect bionomics with which his name 

is 90 widely connected. R. M. 
ee 


a 





e » 

WEAPONS OF EARLY MAN IN BRITAIN. 
| The Ancient S tone Implements, Weapons, and Ornaments 
of Great, Britain, By Sir John Evans, K.C.B. Second 
' edition. Pp.xviii+747. (London: Longmans, Green, 

, and Co., 1897.) 
OR some years past it has been felt by students of 
anthropology that the limits of their science were 
being pushed so far in every ‘direction by various 
enthusiastic workers in almost every country of the 
inhabited world, that it was high time for some com- 
' petent hand to gather together the facts which lay 
in the publications of learned 
societies and private stúdents, so that they might be 
It seems 
that this idea also filled the mind of one, at least, of our 
veteran teachers, and the result of its existence is the 


“ Ancient Stone Implements, Weapons, and Ornaments 
of Great Britain.” It is now some twenty-five years 
since the first edition of this valuable book saw the 
light, and the accuracy'and plain statement of facts, 
which were its chief characteristics, secured for it at 
- once a place of high authority. In those early days of 
the history: of British stone-lore scientific collectors of 
facts were few, and men like the late Sir Wollaston 
Franks, the Rev. William Greenwell, and Mr. J. Anderson 
of Edinburgh, who attempted to arrange their specimens 
with a proper regard to hard facts, were looked upon 
with suspicion by a large mass of collectors and _“ anti- 
quarigs ” whose chief interést in antiquities lay not in 
the objects: themselves, but in the wonderful stories 
which they could tell about them. A visit. to certain 
local museums not: many scores of miles from London 
will to this @ay show what measure of learning was 
possessed by those who labelled and arranged them 
about thirty years ago, and we make bold to. say that 
general ignorance and specific blunders in such matters 
can only be cledred away by the publicafion of good 
works, such as that before us, written in plain language 
and published at a reasonable price, 
Sir John Evans’ book is so well known that- ‘it Would be | 
a waste of the reader’s time to attempt to describe it here, 
but it will not be out of place to Note wherein*the second 
edition differs from the first. Many of the excellent illus-, 
trations by Mr. Swain have been retained, but asnumbere 
of new-one$ have been added ; the text, which filled six 
hundred and twentyttwo pages in the first edition, now 
fills seven hyndred-andmine. The indexes, which formed 
such a useful part of the first edition, are more than 
double as large, and many a reader will thank Mrs. 
e Hubbard, who is responsibje for them, for lightening his 
In general g sıze of type, &a, both editionse 
are alike. 
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But in the quarter of a ny which has pasted: 
since Sir -John Evans- issued thè first edition of *his 
work, many striking discoveries of stone weapons and 
other objects have been made. Excavations, which 
have resulted in “fends” of great, value have , been 
carried on ia many parts of England, whilst diggings in 
Egypt and elsewhere in the East have brought to light. 
facts which ineome*casts have upset our most cherished 
and tost ancient convictions. With new facts coming. 
to hand continually, Sir John Evans ‘hab foynd it 
possible to generalise ard to make deductions such as ; 
would, a few -years ago, have been impossible ; and a 
perusal of some:of’the chapters of his book reveals the, 
startling fact that the inhabitants of parts of Asia, Africa, 


‘and Europe, situated at very remote distances from 


each other, made their weapons of the same materials, 
in the same shape, and in the same way. ‘Indeed, it is 
very hard not to assume that such peoples either game 
from the same stock, o»-had some means of communi, 
cation which until now has remained unsuspected. 

In addition to well-known collections such as those 
of the Rev. W. Greenwell, General Pitt-Rivers, and 
certain public museums, Sir John Evans has drawn 
his facts from the examingtion of other collections in 
this country and on the continent which, fortunately, 
he has had time and opportunity to visit; besides 
these, he has been in communication with scholars 
and students in many parts of the world who have 
forwarded’ him antiquities which they have, found or 
come across, and he has thus been .in'an excellent 
position to read, mark, and note the results of his 
observations for the benefit of the readers of the second 
edition. For the collector pure and simple'the section 
of the book which ends on p. 639 will be more important 
than the rest, but for the general student who interests 
himself in the questions of the antiquity of man and the 
date of his appearance upon earth, and in theories of 
river-drift and flood-deposit, the chapters which follow 
will prove the greatest attraction. In only a few 
small points, in obedience to the authority of new 
information, Sir -Jobn Evans has modified the views 
which he expressed in his first edition ; this fatt, taken 
together with the number of discoveries made in the 
realm of British stone-lore during recent years, shows 
how carefully his work was conceived and executed. 
Our thanks are due to him for making available to each 
and all the stores of*his mature learning and wide 
experience, and we can only hope that at some futuye 
period he may see his way to put on record some of the, 
deductions which he must have made on many points, 
and the theories on difficult problems which he must 
have formed. Coming from him they would have a 
special value. , - 
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CLIMATOLOGY ‘OF THE. GLOBE. 


Handbuch der Klimatologée. Von Julius Hann. Second. 
edition. 3 vols. “Pp. 1360. (Stuttgart : Enfgelhorn, 
1897.) 


HIS wofk, which belongs {Sethé series of “ Geo- 
graphischer Handbücher” issued By Dr. Ratre,, 
will be welcomed by ali meteorologists. It is the second, 
edition of the work under the same title which appeared! 
ip 1883. That it has been entirely rewritten and enlarged 
. d ‘ ~ ` . 
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appears from the fact that while the original single Volume 
contained 764 pages, the work has now grown to three 
volumes, numbering, i in all, 1360 pp. On reading it one 
cannot but be astonished at the extent of erudition and 
research which is displayed on every page. 

Naturally, in a work dealing with the climatology of 
the whole globe, we do not expect to find detailed tables 
of temperature or of rain for every country ; what we do 
find are careful excerpts of data from typical stations, 
‘illustrated hy frequent extracts from travels and other 
works &escribing personal expeyionges in distant regions. 
‘Thus, for Siberia we have copious citations from 
Middendorff and Adolph Erman, for Hindostan from 
*‘Blanford, for Java from Junghuhn, and so on. 

The first volume, 400 pp., deals with the main factors 

of climate, and then passes on to general climatology. It 
treats, firstly, of solar” clgnate, or that which would result 
from the action of the sun alone; and, secondly, of 
physital climate under the two heads of (æ) Land and 
Sea Climate and (4) Mountain Cgimate. On the latter 
subject Dr. Hann is, admittedly, the highest living 
authority, and his remarks on the effect of mountains, on 
such winds as the Scirocco,¢he Bora, and the Mistral, 
as well as on the various air movements, in different 
directions in different countries, which are all classed 
undef the generic term of Féhn winds, are well deserving 
of careful study. 
e Dr. Hann poists out that every spot along the northern 
Mediterranean shores, which is famed for the mildness 
of its winter climate, owes this entirely to the immunity 
from the access of cold winds afforded to it by a mountain 
range in close proximity. 

Vol. i. closes-with a briéf notice of the various theories 
of climatic changes, cyclical and otherwise, which have of 
late been put forward by Croll, Briickner, and others. 

Vol. ii., with 384 -pp., is devoted to the climatology of 
the tropics. This is necessarily treated in a more or less 
incomplete manner, for while the data for the interior of 
tropical Africa are fragmentary, next to none are attain- 
able for the entire tropical region of Brazil, and very little 
for the tropical Pacific-Islands. - 

To show what knowledge we have already gained of 

the climates of the east and west coasts of Africa, 
respectively, i in low latitudes, wê may say that the east 
and west coasts each occupy some fifty pages, while the 
interior is but briefly discussed. 
e Vol. iii. is even fuller than it» predecessors, mounting 
up to 572 pages. It deals with the meteorology of the 
temperate and frigid zones. For the former, at least, the 
literature is far more abundant than that for the tropical 
countries, and a careful selection has been made. 

The sections on East Siberia and on the United States 
are especially interesting, as showing how the difference 
in the trend of the mountain chains Affects the climate 
of each region. The chain în the west of the two 
Americas lies close to the coast, and sweeps westwards’ 
‘towards the Bering Straits, whereas in Europe the Nor- 
: wegian™ mountain line turns to the eastward. Accord- 
ingly, in the New Cogtinent the influence of the Pacific 
Ogean is reduced tò a minimum, while iñ the Old that 

=pf the Atlantic extends far inland. 

Comparing the United States with Eastern Asia, we 
` find that the whole of the States are expôsed to the 
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visitation of i icy northefly winds owing to the absénce 
of cross,nfountain ranges of any coasiderable “altitude. 
In Asia high mountains®and tablelands effectually check 
the outflow of Chilled air from the Siberian centre of 
cold, about the valley’ of the Lena. 

The notices of Chili, Argentina, and the whole southern 
part of South America are extremely interesting reffding. ; 

The account of Arctic and Antarctic meteorology. is 
very full, and as the data from all the expeditions of the 
years 1882-83 Rave been utilised,. the information afforded 
is much more complete than any before pfesented to 
Dr. Hann expresses his regret that the only 
publication of the scientific results f the English ex- 
pedition of 1875-76, under Sir G. Nares,*has been in a 
Blue-book, and is therefore almost inaccessible to men 
of science. 

The entire work is eminently what the Germans call 
“ epoch-making,” and it is only to be regretted that, as 
it is in German, readers in‘England will be but few. 





OUR BOOK SHELF. 


Nattirliche Schipfunes-geschichte; gemeinverstindliche 
wissenschaftliche Vorträge iber die Entwickelungs- 
lehre, Von Ernst Haeckel. Ninth edition. Pp, lxii + 
831. Portrait and thirty plates. (Berlin: Georg 
Reimer, 1898.) 


THIs well-known book has now reached its ninth edition. 
The original form is retained, but many corrections have ° 
been made, and the phylogenies have been brought up 
to date according to Prof. Haeckel’s interpretation of 
newly-ascertained facts. 

The author’s aim is to simplify the enormous mass of 
observations, reasonings. and theories which we call 
biology, and to show that it can all be explained bya 
relatively few general principles. The worker at any 
special group of plants or animals will often, perhaps 
usually, find it impossible to satisfy other specialists as to 
the systematic relations of all the forms on which he has 
been engaged, or to clear up those vestiges of remote 
history which some of them may present. Haeckel, 
however, does not hesitate to deal with the whole animal 
and vegetable kingdoms, placing and deriving all the 
chief groups. Most philosophical naturaligts fnd ‘it 
hard to explain any fact of nature adequately, and put 
forth their conclusions timidly, as thoge who look for a 
day of fuller knowledge. Haeckel offers us a theory of 
development, by which all the chief groups of biological 
phenomena can be “mechanically explained and under- 
stood” (p. 790). This cheerful conviction'that we already 
hold the main clues to a philosophy of nature is very 
engaging to those who have no great sense of responsi- 
bility as teathers or writers ; it rouses the most profound 
scepticism in those who have found by trial how little we 
can really explain. Haeckel’s “ Schépfungs-geschichte ” 
is based upon wide knowledge; it has been corrected 
many times ; ; it is clear and persuasive. Nevertheless, 
here is no book of our own day of which we should 
more confidently predict that a future and not distant 
generation will find it grotesquely inconsi8tent with 
natural fact. There are*books which after many gener- 
ations Still seem modern; Malpighi and Swammerdam 
have written such. There are also booles which become 
antiquated in tHe life-time of the avthor, and to our mind 
the book before us,is one. [t wants altogether the 
reserve, scepticism and modesty which wére the safe- 
guards of Lyell and Darwin when treating subjects of 
such unfathomable complexity. 


ef 


A special student, witha examining . “that one of - 


Haeckel’s phylogenies with which hes is ‘chiefly ‘concerned, . 
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woyld,*we believe, find that it rests upon daring and 
gratuitous assumptions. The present writer distinctly 
affirrts that this is true-of thé table of articulates on 
P. 575, and of ‘the table of insects on p.'595. Unfor- 
tunately, the criticism by which this opinion might be 
justified would’ be, too technical, and especially too 
lengéhy, for the columns of NATURE. L. C. M. 


Analytic Geometry for Technical Schools and Colleges. 
By P. A. Lambert, M.A. Crown 8vo. Pp. xii + 216. 
(New York: The Macmillan Cofipaty. 
MacmilMn and Co., Ltd.). . 


THE great prominence given in the earlier chapters to 
D 


curve-tracing, and the fact that the plotting of both 
algebraic and franscendental curves takes precedence of 
more purely mathematical treatments of the line, circle, 
and conic, renders this text-book peculiarly adapted in 
many respects to the requirements of engineering and 
other students whose main object is to obtain a thorough 
drilling in graphic methods. Such a student would do 
well to be guided by a teacher, as some early: sections 
and examples are rather hard for first reading. In the 
later chapters the author has attempted to give an ac- 
count of the properties usually treated in books on 
“Analytical Conics,” together with the graphic repre- 
sentation of imaginaries, and an introduction to analytical 
geometry of three dimensions. With this portion, he 
can hardly be said to have been so successful. His 
treatment of such matters as tangents, diameters, asym- 
ptotes, and poles and polars, is very incomplete, and not 
calculated to bring‘into prominence thoge general pro- 
perties which render such lines of importance in the 
geometry of conics; indeed, we might go further and 
say that even where no actual inaccuracies exist in the 


` text, it would require a previous knowledge of the sub- 


ject in order to enable a student to read between the 
lines sufficiently to avoid falling into error. Moreover, 
too, little attempt is made at “graduating” the course, 
easy, and difficult sections alternating with each other, and 
there being rather a lack of that sequence and arrange- 
ment which is, so helpful to the beginner. Those who 
find life too short to learn conics up to examination 
‘standard will, however, be able, by the aid of the ex- 
amples and a little outside help, to obtain a very fair 
_ superficial knowledge of the subject. 
-The Walle» of Zermatt and the Matterhorn, A Guide. 
By Edward Whymper. 
e Pp. xvi + 212., (London: John Murray, 1897.) 


THIS compact little volume in paper covers is designed 
on the sameeplan as the authors Guide to Chamonix, 
‘which was, recently published. From so prominent a 
mountaineer much may legitimately be expected ina guide 
to one of the greatest climbing-centres in the Alps; but it 
is almost a surprise to find so very much which is avail- 
able for the tourist whose bent does not incline towards 
feats of physical endurance. The first chapter is devoted 
,to the early history and rise of Zermatt, then comes a 
“history of the Matterhorn in four chapters, in which Mr. 
‘Whymper nerves himself to tell ogce more the terrible 
tragedy of his first ascent. Thg practical part of the 
.Guide fgjlows; hints as to the best way of reaching 
Zermatt, particulars regarding the valley and the village, 
and a carefully arranged series of excursions from that 
favourite ‘centre. Excursions from the Riffelalp and 
-other places are also described, and t 
taken of sketching the mountaineering history of Monte 
Rosa. This blendinge of histonical associations and 
anecdotes with practical hints and instructions is perhaps 
the most interésting feature of the Guide. 
a With the exception of some lists of altitudes of peaks 
and passes, and a geologifal section of the Matterhorn 
with an explanatory notp in French py Signor F. 
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"Giordano, there is no special attention bestowed on fhe 


scientific a@pects of nature-study. ; a 
The illustrations are examples of Mr. Whymper’s own 
art, and no more requires to be said concerning them. 


Practical Forestry. By C. E. Curtis, Second? edition 
revised. Pp. vili*t 124. (London: Crosby eLêck- 
wood and Son, 1898.) 


No doubt a forester might gain some advahtage frôm ` 
a perusal of this b$ok,’ provided he read it with caution. 
Bat*he would encounter several statements with which, 
he would have a difficulty in agreeing. Fr igstance, 
the author deliberatély says, “To purchase trees, or to. 
plant by contract, are also means to ensure failure.” If* 
that were true, it would be small wonder that the results 
of forestry are not in all cases satisfactory in England, 
where quite 90 per cent. of the plantations have been 


| formed in the ways that the book condemns. A most 


serious slip occurs in the statement of the rule for as- 
certaining the cubical contents èf a tree, where “square 
of the girth” appears instead of “square of the guarter. 
girth.” This would notemislead a practical man, ut it 
might lead to most ugpeasant consequences in the case 
of a student who made use of the book in preparing for 


an examination. : 


Agriculture in some of tle Relations with Chemistry. 
By F. H. Storer, Professor of Agricultural Chemistry 
~ in Harvard University. 3 vols. Pp. iv +62% iv + 
602, and vi + 679. (London: Sampson Low apd Co., 
Ltd., 1897.) . i 2 


. WHEN a book has passed through seven editions in ten 


years, and has grown from two to threè volumes, there 
can” be ‘no doubt that it has been appreciated. This 
bulky work’deals in a discursive way with the subjects 
of soil, manures, and crops, and with many things con- 
nected with the management of land; the feeding of 
animals is not discussed.. A great deal of information is 
brought together.: ‘one'admires the extent of the author’s 
reading’; but after a lengthy perusal of his diffuse state- 
ments we rise with the feeling that we have not gained 
any really scientific: grasp of the subject. The: matter 


| placed before the reader has, in. fact, not been. digested, 


or the experimental results correlated ; the book is a 
Miscellany by a very well-informed man... One’ good 
feature’ of the book is its’ practical ‘character ;- the 
intelligent farmer will probably enjoy it better‘than the 
man of science. e Dt aia R Wa 
Glimpses into Plant-Life: An Easy Guide toæœthe Siudy 
of Botany. ‘By Mrs; Brightwen, F.E.S. Pp.’ 351. 
(London: T. Fisher Unwin, 1897.) + co €. e ey 
THISs is ‘a pleasant little book, and will bè read with interest 
by many who enjoy a country ramble or rural. life fromthe 


; naturalist’s point of view. The authoress-displays.a:first 


hand acquaintance with the plants concerning which she 
discourses ; and if there are occasional slips when she 
deals with matters physiological, they will be readily 
pardoned for the sake of the generally excellent character 
of the book. There are some errors, however, which 
might easily have been avoided, eg. aérozd for aroid, on 
p- 62. Some of the photographs of trees and bark are 
decidedly good. ° 


Premature Burial: Fatt or Fiction? By Dr. David 
Walsh. Pp. 49. (London : Bailliére, Tindall, and Cox, 
1897.) at og 

So much news is published with the idea of créating a 
sensation, that Dr. Walsh’s critical examination of sore 
of the stories*of premature burialsi$,very welcome. The 
general conclusion arrived at is that “the theory 8f fre- 
quent premature burial is unsupported by exact evidences 
in other words, it occuples the position of a mere pépular 
belief or fable.” ye -> 
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: LETTERS, TO*THE EDITOR. 


[The Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents. Neither can he undertéke 
to refurn, or to correspond with the writers of, rejected 
eanuscripts intended for this or any other part of NATURE. 
NC notice is taken of anonymous communications. 


A Diagram of Heredity. 


THE law of heredity which was formuf&ted by myself 
-in a memoir entitled “The average Contribution of °egch 
Several Ancestor to the total Heritage of the Offspring” (Roy. 
. Soc., June 3, 1897, and NATURE, qa 8, 1897), and which, as 
* I am exceedingly gratified to learn, is ngw strongly corroborated 
.by an independent investigation, has recently been illustrated 
. by a useful diagram. This was devised by Mr. A. J. Meston, of 
Allen Farm, Pittsburg, Mass., U.S.A., and communicated by 
him to the Horseman (Chicago, December 28), the leading 
American newspaper on horsebreeding, together with a popular 
explanatigh of the law in question. Believing, as I do, and I 
am not now alone in the opinion, that the law is a real advance 
in hereditary science, I think that Mr. Meston’s diagram deserves 
a plate in your columns, as conweying in a very intelligible 
form the chief features of the law. * i 
These are that the total eritage of the offspring is derived as 
follows. The two parents between them contribute on the 
average one half of each inherited faculty, each of them-con- 
tributing one quarter of it. The four grandparents contribute 
between them one quarter, or each of them one sixteenth; and 





| ° £ 
so, on, the {sum ot the series 4 + $ + 1/8 + 1/16 + &c. being 
equal to 1, as it should be. It is a' property of this infinite 
series that each term is equal to the sum of all those that 
follow: thus $= 4+ 1/8 + 1/16 +.&c.; $= 1/8 + 1/16 + 
&c., and so one The prepotencies or subpotencies of particular 
ancestors, in any given pedigree, are eliminated by a law 
that deals only with average contributions, and the varying 
prepotencies of sex in respect to different qualities, are also pre- 
sumably eliminated. Corrections for these can of .course be 
made in any particular pedigree, taking care that the corrected 
series still amounts to 1 exactly. . 

It should be borne in mind that the word ‘‘ Heritage” has a 
more limited meaning than ‘* Nature,” er the sum of thee inborn 
equalities. Heritage is confined to that which is inherited, 
while Nature also includgs those individual variations that are 
due to,other causes’ than heredity, and which a¢t before birth. 
No% individual variation ina race that is stable, must have a 
@estructive as often as a constructive effect. Consequently its 
effects” balance one another in averdge results, and disappear 
from a law which deals only with these. e 

The area of the square diagram represents the total heritage 
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of any particular form or- faculty that $ bequeathed. to*any | 


particular individual. It és divided into subsidiary squares, 
each bearing disttmctive numbers, which severally refer to dif- 
ferent ancestors. Thegsize of these subsidiary squares ‘shows 
the average proportion of the total heritage gderived from the 
corresponding ancestors. The distinctive numbers are the same 
as those which I employed many years ago in connectiow with 
the ‘‘ Family Records ” with which I was at that time engaged : ° 
they were found both then and subsequently to be very con- 
venient, The Subject of the pedigree is numbered 1. Thertce- 
forward whatever bÊ the distinctive number of an ancestor, 
which we will call z, the number of i$ sire is 27z, ard that of its 
dam is 22 + 1. All male numbers in the pedigree are therefore 
*even,@and all female numbers are odd. To take an example— 
2is the sire of 1, and 3 is the dam of 1; 6 is the sire of 3, and 
7 is the dam of 3. ‘Or, working backwards, 14 is a rgale who 
is mated to 15; their offspring is 7, a female, who is mated to 
6; their offspring is 3, a female, who is mated to 2, and their 
offspring is 1, the Subject. The connection of all this with the 


binary system of notation is obvious, and need not be further . 


alluded to. {In Mr. Meston’s own diagram, the number 1 is 
assigned to the sire, and 2 to the dam, and so on. This detracts 
from the simplicity of the nomenclature, and therefore I do not 


adopt that part of his diagram.] The distinction between the ` 


male and the female squares is made still more conspicuous by 
colouring the latter; but, yielding to the exigenciés of printing, 
I have replaced colour by printers’ ink. So all male squares 
in my version of Mr. Meston’s diagram have white grounds and 
black numerals, and -all female squares have black grounds and 
white numerals. was 

The numbere€l squares could be continued indefinitely: in 
this small diagram they cease with the fourth generation, which 
contributes a 16th part of the total heritage, therefore the whole 
of the more distant ancestry, comprised in the blank column, 
contribute 1/16th also. FRANCIS GALTON. 





“Some Unrecognised Laws of Nature.” 


PRESSURE of important business has prevented me from 
writing ere this to claim space in your columns to enter a pro- 
test against the misrepresefitations, as well as the whole-tone, of 
the review—which appeared in your columns of the 9th ult.—of 
the above work, in which I have had the privilege of assisting 
during the past six years. Heretics have long learned not to 
expect mercy, or even to look for justice, at the hands of the 
orthodox. But from a reviewer who, oblivious of ,the proverb 
Quë Sexcuse Saccuse, warned his readers that he at least was 
“ not one to regard lightly the danger of summarily rejecting a 
germ of new discovery because it happens to conflict with 
orthodox opinions,” we have a right to expect something very 
different from the venomous outpourings and direffl: wérnings 
and threats that might flow quite naturally from an irate theo- 
logian when reviewing a work which strikes g blow at the very, 
foundations of his dogmas and doxies. And this is the very 
head and fronteof our offending, that, heedless of authority, we 
regard ‘‘ the whole doctrine of ‘energy,’ with alPits astounding 
and contradictory corollaries,” as absurd; as thg product of 
the infantile, and necessarily anthropomorphic, imagination of 
primitive man; and that we have attempted to show how 
phenomena may be accounted for without having recourse 
to such figments of the imagination. In this we may have 
succeeded or nut; the immediate verdict will largely, if not 
entirely, depend on the mental attitude ‘of the judge, and for 
the ultimate verdict we must be content to wait.. Bute 
your reviewer may find some’comfort in the assurance that 
the facts of science, slowly accumulated through long ages, 
would not be affected, noweneed the human race necessarily be 
plunged ‘‘once more into pre-Galilean ignorance’ even if 

eall the assumptions, the metaphysical conceptions—of ethers, 
e“ dead “ematter, “animating” energy, &c.—on which current 
explanations of these same facts are based, were summarily 
consigned to the glimbo of similar long-forgotten “ working 
hypotheses.” And it is these hypotheses we assail, not the facts. 

Of his criticisms of the fundameatal princiglgs, or . rather 
principle, on which all our explanations are based, I need say 
nothing, for I can safely leave them to the judgment of- all 
who take the trouble to read our work. - I may mention, how- 
ever, that his review is itself a strpng a. fosterioré verification of 

ethe ‘law of ‘persistence in its Japplication to psychological 
phenomena. Båt I must protest hgainststhe, conscious or un- 


A . 


` poor we learn that one of the official parties sent out by 


° at the beginning and at thẸeend of the total phase. 
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‘conscious, nhisrepresentation involved in taking certain sspecula- 
tive comclusions—which in the light $f current conceptions we 
know and point out must apear absurd—away from their con- 
text, and holding them up to ridicul@ as if they had been 
advanced as well-€scertained facts; and all these from a chapter 
the first words of ‘which read—" This chapter will be mainly 
.«specuMtive.” $ ' 

In conclusion I would thank your reviewer for one useful 
pieçe of criticism in his eight-column notice—a notice, by the 
Way, to say that the book is not worth nęjicing—in which he 
points out a loosely and badly worded paragraph on page 77, 
the real purfort of which, however, is quite clear from what 
immediately precedes it. Lewis H. BERENS. 

Ilkley, January 15. e 





. 
Yur ‘eviewer regrets an appearance of antagonism between 
himself and any one who has been genuinely ends wouring to 
improve natural knowledge, but he must point ow/that a great 
deal more study is necessary before a busy /pan like Mr. 
Berens can adequately inform himself what th? present con- 
dition of scientific knowledge really is. O. J. L. 





THE TOTAL ECLIPSE OF THE SUN. 


JT will be sometime before the complete results of the 
observations of last Saturday’s eclipse can be made | 
known, “but it is extremely satisfactory that all the ex- 
peditions to India from this and other countries were 
favoured with perfect weather. for the work. In places 
where the eclipse could only be partial the weather was 
not so favourable, for a telegram from Odessa (to the 
Standard) states that the observations of the solar eclipse 
in Southern’ Russia’ were not very successful owing to un- 
favourable weather. Only a few good photographs were 
obtained. - re i 
From.a telegram received at Greenwich from Sohag- 


a joint Committee of the Royal Society and Royal Astro- 
nomical Society, consisting of the Astronomer Royal, 
Mr. W. H. M. Christie, and Prof. Turner, of Oxford, who 
were stationed at that place, were favoured with a per- 
fectly ‘clear sky, and’ were thus able to carry out com- 
pletely the. programme they had arranged ; the same 
may be said of another official party, under the charge of 
Mr. Newall, of Cambridge, and Captain Hills, R.E., who 
were at Palgaon, near Wardha. The. plates had not 
been developed, so it is impossible to say as yet how 
good the results are. Of Dr. Copeland, of Edinburgh, 
there’is at present no news. As his.station lay between 
hose of the observers previously mentioned, it may be 
presumed that he also experienced a clear sky, and was, 
doubtless, eq@ally successful. 

A later telegram from Sir Norman Lockyer, who was 
at Viziadurg, on the West Coast, gives the results after 
developing the plates. It states: “Weather excellent, 
andall instruments satisfactorily employed wéth very good 
results except the integrating spectroscope. The tempera- 
ture fell about 3° C. during the eclipse. It was not a 
edark eclipse, and very few stars were seen.” 

This news is expressed in fuller detail in the subjoined 
cablegram from Sir Norman Lockyer to: the Morning 
Post :— e e 





“The “total eclipse of the, sun was successfully ob- 
served at our Viziadurg station in the most perfect* 
weather yesterday. ` s ° 

“At our station we had the invaluable assistance of 
one hundred dnd tWenty-five officers, petty officers, and 
men from ker Majesty ship A/a/pomene, the observers 
being divided into twenty-one parties. 7 

“As many ‘as sixty photographs of the spectrum were 
taken, including four sets of ten instantaneous exposures | 


“Some of these have bien already devgloped, and are”: 
J 
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found to e#hibit changes in*the qspect of the chrojno- 
sphere second by secoyd at each of the four contacts. 
“The corona was a very majestic spectacle, and it 
resembled that of 1896. . Si 
“As had been expected with so many sun-spbts, thgre 
was no equaforial extension of the luminosity. ? 
“A few stars were seen, but the darkness was not of 
sufficient intensity to necessitate the use of lamps. . 
“The longe€t streamer was a polar one, and had’ a 


lextgfh equal to four apparent diameters of the moon. os 
“This streamer wąs altogether a most exquisite 
structure. Se oe r 


“Mr. Eliot, the Meteorological Reporter to the Indian‘ 
Government, and Mr. Pedler, of the Calcutta University, 
were members of our party. . 
- “Mr. Pedler observed arc lines of iron in the lower 
corona. 

. “Lord ‘Graham’s cinematograph work has proved 
quite successful. e on 

“The ‘shadow of the moon on the earth was hardly 
seen in consequence of owr atmosphere being too pifre. 

“The Collector at Ratnagiri and the officials of the 
Public Works Department attended, 'and rendered us 


every possible assistance.” . > ° 


The observations made at Talni by -Mr. E. W. 
Maunder and Mr. C. Thwaites appear to have been very 
successful. The sky was beautifully, clear.’ The light 
during the middle of totality was equal to full moons The 
following is a statement of the results reported to have 
been obtained by thé observers. The pe shape of 
the sun’s corona was like that seen if the eclipses of 
1886 and 1896. The corona extended over two diameters 
from the sun, and its greatest extent was along the sun’s 
equator. ` Photographs of the corona were obtained by 
Mrs. Maunder on a scale of ‘four-fifths of an inch to the 
sun’s diameter, and also on a scale of one-tenth of an 
inch, to get coronal extensions. The spectrum of the 
corona, chromosphere and prominences was successfully 
observed with an -opera-glass fitted with a direct-vision 
prism in one of the eye-pieces. - The chief coronal line 
was not seen on one limb of the sun, but extended to a 
considerable. height at the other. The “ flash” spectrum 
was seen both at the beginning and end of totality. 
Three photogtaphs. of the corona were obtained by Mr. 
Thwaites on a scale of seven-tenths of an inch to the 
sun’s diameter. Mr. Thwaites also secured photographs 
of the corona on a scale of one-tenth of an inch to the 
sun’s diameter. Good spectrum photographs were ob- 
tained by Mr. Evershed, who is also reported to have 
photographed the spectrum of the “flash” with a pis- 
matic camera. ; 

Observations of the eclipse were also made by a party 
from the College of Sa@ience, Poona, under the direction 
of Prof. K. D. Naegamvala, and by a party at Jeur, from 
the Lick Observatory, Mount Hamijlton, U.S.A., under 
the direction of Prof. W. D, Campbell. It is reported that 
the sky was extremely clear, and that the observations 
were very successful. The light during the middle of 
totality is said to have been greater than that of full 
moon. The general shape of the’corona was similar to 
that observed in 1886 and 1896. The corona extended to 
a distance of nearly tw diameters from the sun, and its 
greatest extension was observed along the sun’s equator. 

A telegram from Dumroon states that the photographic 
observagions made by the survey party there were entirely 
successful. E 

Seven good pictures of the corona were obtairied’ 
during totality. a 

The following telegram was received from thé Rev. 
J. M. Bacon, who was in charge of the British Astre 
nomical Association pđrty at Buxar :— 3 
a“ On thè Ganges weather perfect ; observations satis- 
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facfory all round.” Mr. Baeon appears to htve taken a 
successful series of photographs with the cinematograph: 
. Other ‘information received wid New York indicates 
that the spectroscopic work of Prof. Campbell was also 
successful. a 
th such perfect weather, and the numerpus powerful 
instruments utilised, the results of this eclipse expedition 
will form 4 unique record. A short account of some of the 
larger instruments should, therefore,*be o$ interest. 
- For photographing the, corona the Astronomer Royal 
was provided with a telescope having an object-glass of 
. eight inches diameter, presented’ tò the Royal Observ- 
* atory some years ago by Sir Henry Thompson. This 
„instrument gave an image of the sun’s disc three inches 
+in diameter on a large-sized photographic plate; the 
plates employed were such as would be most likely to 
show the delicate detail of the cloud-like structure close 
‘to the sun’s limb. o 
Besides the photographs of the corona, Mr. Christie’s 





‘e eo 
Fre 1.—Prisms of the 6-inch Prismatic Camera. 


photographs of the sun and moon, before and after 
totality, will, no doubt, be of much value to the theory of 
the lunar motion. 


Another large telescope for photographing the corona’ 


was Dr. Copeland’s 40-foot coronagraph, fixed up on 
trestles and directed to the sun, the réquired movement 


during totality being secured by a correct motion of the | 


plate. The diameter of the sun’s image given by this 
. telescope is 4 inches. . 
For spectroscopic observations, éhe prismaticecameras 
«with Sir Norman Lockyer’s party were the most powerful. 
Never before during añ eclipse have spectroscopes with 


so large dispersion and aperture been used. The 6-inch- 


‘prismatic cafnera used by Mr. Fowler had two large 
prisms of 45°, instead of the oye prism with which the 
results of 1893 were obtained, the dispersion, being thus 
nearly doubled (Fig. 1). This added power will tell in many 
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ways. By drawing out the spectrum {nto a band of twice 
the length the accuracy of measurement will be greatly 
increased. Futther, remembering that the sky was 
slightly hazy in 1883, when eight coronal rings. were 
photographed, and that the use of.a ¢till greater dis- 
‘persion, by spreading out the continuous spectrum of 
the corona, will increase the chances of registerifg the 
fainter coronal rings, it is not, too much to hope that 
the photographs taken during the eclipse will add 
much to our knoWledge of the chemical nature of the 
corona. . ° ° 


PJ. Sè Lockyer, although of larger aperture than the 
6-inch prismatic camera, had only one prism of 45°, 
giving a slightly greater dispersion than the 6sinch 
with one prism. 1 oo 
Each of these prismatic cameras was used in con- 
junction with a siderostat, and pointed to the reflecting 
mirror in such a way that the arcs of the chromospheric 








Fic. 2.—9-in. Prismatic Camera in position for the Eclipse. 
e 


spectrum at the beginning and end of totality were at 
right angles to the dispersion. The accompanying illus; 
tration Fig. 2) shows the 9-inch prismatic camera in this 
position. 


making a complete set af observations, and by the help 
of the, officers, petty officers, and men from H.M.S. 
Melpomene, the whole of the instruments, iacluding the 
coronagraph, wigh coelostat, integrating spectroscope, and, 
other spectroscopes for visual work, have been used. 
Having previously been traine@ for all kinds of observ- 
ations, these efficient volunteers have also made disc 
observations and drawings of the corond, and observed 


‘and other natural phenomes: 





A 9-inch prismatic camera, in charge of Dr. W.’ 


Besides, the prismajic cameras the eclipse camp at | 
Viziadurg was equipped with other instruments for . 


the effects of the eclipse on temperature, wind, landscape, | 


? The greate interest take in the eclipse in India ° 


e the “Preparatfons for the Expedition,” shows that the 
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paved the*way for àll parties to make their observations 
and erect their instruments with almost as much ease 
and facility as if they had been at home. The following 
~ letter from Sir Norman Lockyer tothe Morning Post, on 


Government of India rendered very valuable assistance 
* to all the eclipse parties ; and astronomers may well con- 
gratulate themselves upon the interest thus officially 
manifested in their work. E 
e 
PREPARATIONS FOR THE EXPEDITION. 


“On arriving at Port Said I received an imp®rtané® 
letter and enclosure from Mr. John Eliot, C.S.1., F.R.S., 
the Meteorological Reporter to the Government of India, 
who has been unceasing in his labours to further the 
coming observations. From these documents the final 
arrangements made by the Government of India may be 
gathered, and it must be acknowledged that they have 
been most admirably thought out, and are altogether 
such as should give the greatest amount of satisfaction 
to the world of science. 

“The long thin line of totality, extending from 
Viziadurg to the Himalayas, will have, it appears, at least 
seven parties coming from England extended along it; 
three official parties and four parties consisting of mem- 
bers of the British Astronomical Association. The local 
assistance rendered by the Government, of India will 
take the following shapes : 

“(1) Accommodation for the observers and their as- 
sistants. If bungalows are not available, tents and huts 
will be erected, and will be available at once on arrival 
of the parties. ? 

“(2) Messing arrangements, which will also be made 
before the arrival of the parties. 

‘*(3) Ample supply of materials— bricks, Portland 
cement, planks, huts, &c.—for the erection. of stands, 
platforms, &c., for the instruments, and of the sheds, 
which will probably be found necessary for the protec- 
tion of the instruments. The materials will be arranged 
for beforehand, but the actual work will have to be done 
under the superintendence of the heads of the observing 
parties. Hence a Public Works Department subordinate, 
with a sufficient number of masons and carpenters, will 
be deputed for the purpose. 

“(4) Portable dark rooms with supply of ordinary 
photograp&ic materials for developing plates, &c. 

“(5) Arrangements for protecting the instruments, &c., 
and also the observers from the intrusion of natives. 

“(6) As many of the arrangements will have to be 
made beforehand, a E uropean-officer of sufficient stand- 
ing will be appointed to carry out all that is required, 
and will be given full authority to make the necessary 
arrangements with the district officers, and be authorised 
to obtain the services (1) of a Public Works Department 
subordinate and workmen, (2) of a sufficie§t number of 
guards or policemen.” i 


e The latter clause of Mr. Eliots letter appears to 
have been taken advantage of at most of the eclipse 
stations, so that in no instance have the observatiorfs 
suffered from the natives, eithtr by the fighting of 
fires, théreby causing clouds of smoke, or any other 
interference. ee . 
With such a list of successes we may safely Gay that® 
this eclipse, as*befitting the last one of the century, has 

` surpassed all previos records ; but unlfke many eclipses 
at the beginning of thg. century, jt cannot be truly said 
that the event of Saturday was over at the end of the two 
minutes of totality. To many the eclipsé has yet to 
begin, and yill last for many months, during which time 
each line in the spectrum,ggach streamer of the corona, 
+ each prominence on the hn, will be analysed, little by 
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liftle, to di€cover if we hav® similar streamers in other 
coronas, or identical ljnes in our laboratories. It may be 
confidently expected that the results obtained on Saturday 
will enable us to solve some of the "enigmas of solar 
phenomena and constitution. .° 

e 
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JHE FORTHCOMING BRISTOL MEETING , 
OF THE BRITISH ASSOCIATION. 


SUCCESSFUI? Gonversazione was given on Thurs-. 
day last, in the Victoria Rooms, Clifton, by the” 
Mayor and Mayoress of Bristol (Sir Robert and Lady 
Symes) and the Local Executive Committee, with the: 
object of stimulating interest in the approaching meet- 
ing of the British Association, on September 7, in Bristol. 
A programme of music by the Royal Artillery (Mounted) 
Band was arranged and admi®ably carried out. The 
Mayor, in a short and effective speech, bade a hearty 
welcome to his guests, among whom were the Presfdent- 
elect (Sir William (fookes, F.R.S.) the Mayors of 
Bath, Gloucester, Wells, and the Bishop of Bristol, 
together with many of the most, influential . Bristél 
citizens. ver é 
_ The local secretaries (M? Arthur Lee and Dr. Bertram 
Rogers), together with the local treasurer (Mr. J. W. 
Arrowsmith), aided by an énfluential and represefitative 
Executive Committee, have been for some timeeactive 
in making preliminary arrangements for the meeting. 
The Victoria Rooms, Clifton, will be secured for the 
reception rooms and offices, the public lectures will be 
given‘in the large Colston Hall, and rooms for sectional 
meetings have been placed at the disposal of the Com- 
mittee by the Museum Committee of the Corporation, 
the Council of University College, the Society of Mer- 
chant Venturers, the Charity Trustees, and the ‘Bishop 
of Clifton. Other suitable rooms will be secured. It is 
proposed to arrange an exhibition of pictures. in the 
Drill Hall, where a military band will play during the 
afternoons after the sectional meetings. Arrangements 
are also in progress for a biological exhibit at the Zoo- 
logical Gardens in Clifton, in which Mr. E..J. Lowe, 
F.R.S., Dr. Harrison and Prof. Lloyd-Morgan are taking 
an active interest. It is hoped that the authorities of 
the Marine Biological Association will be able to show 
living marine organisms from their station at Ply- 
mouth. A fuller account of these arrangements will 
be communicated to NATURE when they dre further 
advanced. . ‘ 

The excursions promise to be both varied and interest- 
ing. As at present projected, they include Bath, where 
the Mayor and citizens will entertain the visitors ; Tort- 
worth, where Lord Dacie will entertain a small party 
of geologists, and afford them special opportunities of 
examining the Silurian beds in that neighbourhood ; 
Aust Cliff, with its fine exposure of Keuper, Rhætic, and 
the lowest beds of the Lias; Stanton Drew, with its 
megalithic remains, the Cheddar Cliffs and Caves, the 
sources of the Bristol water supply, the Severn Tunnel, 
Cadbury ‘Camp, Swindon, Avonmouth, Wells and Glas- 
tonbury, where tthe Mayor of “Wells, the Dean and 
Chapter, and residents, will entertain the visitors to 
lunch, and the Mayor of Glastonbury will provide tea 
in the old Abbot’s Kitchen. Other excursions. to Salis- 
bury and Stonehengg, Nailsworth and Stroud, Longleat; 
and Raglan Castle are under discussion. ae 

The handbook is in active preparation, and its severgl 
sections have been placed in thé*kantls of local autho- 
rities on the various subjects with which it deals. ° * 

It would seem, therefore, that the meeting at Bristel 
bids fair to be an interesting one, and that every*effort 
will be-mafle to render it also a successful ene. 


~ 
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THE REORGANISATION OF WHE 
UNIVERSITY OF LONDON. 


THE influential deputation which was received by-the 

_. Duke of Devonshire at the Privy Council Office 
on Monday will serve to remind the Government that 
the scheme for the reconstruction of the. University of 
Jondon,as a teaching body has the support of the 
leaders in all branches of learning. , The deputation was 
thoroughly representative, and its constitution shows the 

. Strength of the plea for a measure of educational teform 
of pressing importance. % 

The deputation was introdifced ‘by the Vice-Chancellor 
of the University of London (Str H. E. Roscoe), an: 
included Prof. Michael Foster (representing science), the 
President of the Royal College of Physicians (Sir Samuel 
Wilks), the President of the Royal Collegeof Surgeons (Sir 
William MacCormac), Dr. Frederick Taylor (chairman of 
the defegates of mtdical schools), Lord Reay, Principal 
Rendall (of LiverpooP University College), Dr. Crosby 
(City Corporation), Mr. Sidney Webb (chairman of the 
Technical Education Committee of the London County 
Council), Mr. Ralph Palmer (tity Guilds), Mr. Warren 

. (President of Magdalen), Sir Wolfe Barry (President of 
the Institute of. Civil Engineers), Mr. Cozens-Hardy, 
M.P. (chairman of the General Council of the Bar), Sir 
A. Rollit, M.P., Sir Joshua Fitch, Mr. Anstey, Mr. 
Haldane, M.P., Mr. Frank Heath (Assistant Registrar 
of the University of Londdh), and others. 


e The Duke of Devonshire’s sympathy with the objects 
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of the deputation is known to all who are interested in 
higher educagion in London ; and though the reply he 
gave to the deputation was cautiously expressed, it is 
stfficient to justify us in believing that the*Govern- 
ment will give prominence in ‘the next Session to 
the scheme for the reorganisation of the University. 
-The Duke of Devonshire pointed out that the Govern- 
ment did not need to be convinced as to the importance 
of the question, and that there are no political obstacles 
in the way; but the effect of the meeting on Monday 


will be to furnish the Ministry with additional force in, 


urging upon Parliament the expediency of giving such 
moderate provision of time as may be necessary to over- 
come the small amount of opposition which still exists 
to the Bill for the reconstruction of the University. 
- With regard to the question whether the Senate of the 
University of London should ask for a new charter, 
which would carry out the objects required without the 
interposition of Parliament, or the appointment of a 
Royal Commission, the consensus of opinion is distinctly 
in favour of proceeding by statutory commission rather 
“than by new charter. It was, perhaps, just as well that 
the question was raised, for it enabled the deputation 
to express the conviction of those who are directly in- 
terested in the development ¢@f the University, that the 
_ only practicable solution of the, problem lies in pro- 
„cedure by a Statutory Commission Bill. For the sake 
of learning and the advancement of science, it is devoutly 
to be hoped that such a Bill will soon pass through both 
Houses of Parliament. That there are grounds for 


entertaining the opinion that this desirable settlement, 


of the problem is in sight may be gathered from the 
subjoined report abridged from the Y7es :— 


€ . 

Sir Henry Roscoe, introduced the deputation, and Pref. 
Michael Foster, Sir S. Wilks, Sir William MacCormac, Dr. F. 
Taylgr, Lord Reay, Dr. Rendall, the President of Magdalen, 

_ Dr. Crosby, Mr. Sidney Webb, Mr. Ralph Palmer, and Sir 
Wolfe Barry, representing a variety of interests, spoke in sup- 
ort of its object. „Pn the course of his rgply, the Duke of 
eDévonshire, said :— : ' 

I wish, in the first place, to express to you, gentlemen, my 
cevdial thanks for the trouble whigh you have taken in coming 
here, for the purpose of repeating and confirming the represen 1 
tions which many of you have, in various other ways, already 


. 


oo 





made as f your sense of the great impoyance of a rec8nstigution 
of the London Universitygupon such lines and principles as, will 
render it, not, perhaps, a teaching University of exaetly the 
same character as the older Universities, but as an institution 


which will be recogni$ed by all who are competent to form an» 


opinion, and all who hold a leading pogition“in scientific know- a 


ledge, as a real and genuine teaching University. The assistance 
which you have rendered to me in coming in such streAgth to 
repeat and confirm these representations will be very great. 
This deputation was not necessary, so far as the Government 
was concernedg in @rder to convince them of the importance of 
the subject. . The fact that the Govgrnment has already in two 
Sessions brought forward a Bill to give effect to the recommenda- 
tiong of the Cowper Commission, has shown that they, at all 
events, have been convinced by that report of the necessity of 
such a measure. Neither was the deputation required in order 
to. remove any political obstacles to the passing ®f such a 
measure. Politics, I am happy to say, political differences have 
never entered into this question at all, and a great many 
members of the present Opposition are as fully committed to the 
principle of this Bill as the members of the Government them- 
selves. The value of this deputation in my. opinion consists in 
the support which it will give to me in urging upon my colleagues, 
and which it will give to them in urging upon Parliament, the 
importance which is‘attached to the question by almost the 
whole of those in any way connected with any of the teaching 
institutions of this great metropolis, and in urging upon them 
the expediency and the necessity of making such moderate pro- 
vision of Parliamentary time as may be necessary to remove or 
overcome the small amount of opposition which still exists as 
regards the measure. I have, however, little doubt. that the 
more fully I can convince my colleagues of your resolute and 
determined attitude upon this question, the smaller will be the 
actual sacrifice of Parliamentary time which, will be demanded 
from them. Much, gentlemen, as the delay which has occurred 
in dealing with this question is to be regretted, it has: I think, 
been accompanied by one compensating advantage. It is that 
the discussion and consideration which: have been given ‘to the 
subject during this period of delay have tended in the direction 
of removing almost the whole of the serious opposition which 
has ever been entertained to it. This delay has enabled certain 
concessions to be made by the advocates of the proposal 
and a compromise to be arrived at, which has, I believe, 


substantially removed, as I have said, any serious oppo- ` 


sition which had to be encountered. The measure as now 
proposed cannot be regarded as a triumph of any section 
of opinion or of interests, but will be, I think, properly and 
rightly regarded as a fair and just compromise of every shade 
of opinion upon the University question. Due regard has been 
paid to the strong and conscientious objections—I will not say 
whether well-founded objections or not--which were, felt by a 
certain number of gentlemen who undertook the defence of the 


character and reputation of the work which had’ already been . 


performed by the existing London University, and the genéle- 
men who undertook the defence of what they considered to be 
the interest*of external students’and those who undertook the 
defence of independent teaching and the ‘rights of the Con- 
vocation of the University. So far has the process of com- 
promise aid reconciliation of opinion been carried out, that I 
have heard that it is possible that the view may be urged that 
such general agreement has been arrived at that the appoint- 


ment of a statutory commission is no longer required, and that , 


it would be in the power of the Senate of the University of 
London itself now to frame such a scheme and ask for the grant 
of such a charter as would carry out all the objects desifed 
without. the interposition of Parliament or the appointment of a 
Royal Commission, That, perhaps, is a suggestion which has 
not come under the attention of gentlemen present. I observe 
that it has received no attention or observation fo-day. Iam 
not sufficiently acquaintéd with the details which will be 
nece&ary in order to carry out the report of the Cowper Com- 
mission to say whether such a suggestiow is possible or not. 
But it would 18 some extent strengthen my hands in putting 
aside a course which may possibly’ be recommended with some. 
plausibility if, before this depulafion separates, I could receive 
the opinion of some gentlemen who are present. I am under 
the -impression that, although upon vital points practical 
unanimity hasto a great extent been arrived at, the details 
which would require to beeffaborated are probably such tĦat 
great obstacles would be foud to arise, in any course except 


. 
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that yecommended by the Commission. I should like, however, 
to receive ďn expression of opinion that notwithstanging the 
progress made towards unanimity fi this matter, the course 
;recommended by the Commission—the appointment’ of a 
+ statutory commission to frame the fut@re statutes and to re- 
constitute the Unwersity—is the only one to insure the scheme 
from further delay and perhaps ultimate failure. 
. Sir ®L. Roscoe said that the matter had not been formally 
brought before the Senate, but he should be expressing the view 
of his colleagues if he said that the question whether this re- 
organisation was to take place by chartgr, or, under the re- 
commendation of the Cowper Commission, by'à statutory com- 
-mission had ®engaged their attention for many years, and that 
they had come to the conclusion that in consequence of the 
complexity of the question the difficulty of drawing up in Slack 
and. white any statement in the form of a charter would be ex- 
tremaly great. e suggestion that the Senate might act under 
powers as a statutory commission had not been brought before 
them, and he could say nothing about it. But as between 
a new charter and @ statutory commission the consensus of 
-opinion was in favour of the commission rather than the charter. 
Mr. Anstey, as a,long-standing member of the Senate and a 
member of the Cowper Commission, thought that a statutory 
commission was absolutely essential. The matter had never been 
presented to the Senate, but the difficulties were insuperable in 
‘dealing with the details. : 
The Duke of Devonshire: The suggestion which may still 
‘probably be made is that legislation has become unnecesary 
when the approach to unanimity is so nearly complete that 
everything which is required might be done by charter on the 
motion of the Senate and not under statutory pawers. London 
University under its existing charter possesses powers to alter its 
statutes and regulations subject to the approval of Convocation, 
and the suggestion which I understand might be made was that 
that,course might be adopted with a reasonable prospect of suc- 
cess. Is understand, however, that Mr. Anstey has expressed 
the unanimous, -or almost unanimous, opinion of those present 
that that is not the case, and that nothing short of a body armed 
with statutory powers, such as the proposed commission, would 
be sufficient. , ' 4 
| Sir Joshua Fitch said the question had been amply discussed 
‘by the Royal Commission, and their deliverances were unanimous 
and unanswerable. The difficulty of submitting such a charter 


` to a scattered body like Convocation was too serious for the 


attempt to be practicable. i 

Mr. Anstey explained that the.unanimity was only on the point 
that there should be a statutory commission. 

After thanking the Duke of Devonshire for his reception of 
the deputation, the members of it withdrew. 








of e 2s 
THE FORTHCOMING INTERNATIONAL 
É ` CONGRESS OF ZOOLOGY. 


EN GLISH zoologists ought to learn with .satisfaction 

that the International Congress, which hag already met 
in France, Russia, and Holland, will meet in this country 
next Augusf The first Congress took place in Paris 
at the time of the International Exhibition in 1889. For 
‘some reason—perhaps the cholera—the second meeting, 
held in Moscow in 1892, was not largely attended. The 
third meeting at Leyden, in 1895, was attended by 173 
zoologists with their wives and other members of their 
families. 


It is to be hoped and expected that the meeting ato 


Cambridge will be still more largely attended, and there 
is every reason to hope that the German element, which 
has not béen conspicuous at previous meetings, will be 
‘better represented in this country. ê 
` We have already stated that, unfortunately, owing to 
‘the condition of ħis health and his numergus and arduous 
official duties, Sir William Flower, K.C.B., F.R.S., who 


`~ was naturally, glected President for the fourth Congress at 


the meeting m Leyden, has felt constrained to resign his 
post. To the general satisfaction of zoologists the Right 


© Hon. Sir Joha Lubbock, Bart., F.R.S., was appointed in 


his place. At Cambridge aĝstrong Committee has been 
‘formed, which is now acfively engagedgmaking the 
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necessary preparations for the coming together of zoo- 
logists, and¥for their suitabf reception and entertain- 
ment. . 

it may be mentioned by the way that August 23 and 
the town of Cambridge are the date arfd place of- meet- 
ing, not only of zoologists, but also of physiologists, who 
intend to hold a Congress in the same week. 

‘The Executive Committee of the Congress, selected 
from the General Gommnittee, has somewhat varied the 
modę of invitatfon which obtained'at previous Congresses. 
Th® invitation to the Congress is signed solely py English. 
zoologists, and, on theewhole, the list may be saideto be’ 
a representative one, althéugh it is to be regretted that 
Mr. A. R. Wallace an& Prof. Allman have felt the weight 


of years too heavy to justify them in taking any part in ` 


this Congress. Our fellow zoologists in the Colonies 
and India have been invited to join the General Com- 
mittee, and steps are being taken. to invite the Indian 
and Colonial Governments to seng delegates to fhe Con- 
gress. The more eminent foreign zoologists: have been 
invited to form the Committee of Patronage which is 
always established at thes Congresses, and we are glad 


to hear that already more than sixty have agreed to * 


become members of this Committee, and a number. 
have declared their intention of beieg present at the 
meeting if they possibly can, Among these may be men- 
tioned ProfsMilne-Edwards (of Paris), Prof. Hubrecht. (of 
Utrecht), and Prof. Kowalevsky (of St. Petersburg). e 

Visitors to earlier Congresses always brought away an 
account of generous hospitality, and there can Be no» 
doubt that our foreign friends will be charmed at meeting 
in a place so strange and interesting go them as an 
English University town. If English zoologists are to 
keep up, the high standard of previous Congresses, fidm 
the point of view of hospitality, it will be necéssary for 
them to contribute handsomely to the funds of the Con- 
gress. It may be mentioned that Mr. P. L. Sclater, 
F.R.S., and Prof. Hickson,’ F.R.S, are the Treasurers 
for this meeting. 

The Zoological Society has placed its house at the dis- 
posal of the Executive Committee, and all letters to the 
Treasurers or the Secretaries should be addressed to 
them at No. 3 Hanover Square. 

We are requested by the Secretaries to say that they 
have: taken every means in their power to send in-. 
vitations and notices to all zoologists whom they: have 
been able to reach ; but Sécretaries are not infallible, and 
the Post Office itself has been known to fail in its duties 
before now. Any zoologist therefore, whether foreign or 
English, who has not yet received notices with regard to 
the Congress, should put himself into communication 
with the Secretaries at the above address. 





MODERN VIEWS OF THE RAINBOW} . 


ESCARTES’S theory of the rainbdw, which is still 
‘found in all optical text-books, is hardly even 'a 

rough approximation to the true theory. . It does not 

fully explain the ordinary bows, and fails entirely as 

regards the “spurious bows,” improperly so called. Any 

close observer will, under favourable conditions, notice 

certain colours on the inside edge of the primary bow . 
which are not consistent with the simple series of. 
Spectrum colours demanded by the venerable theory 

Which may be said to mark the birth of modern science. 

These additional colours, chiefly red and green, recall 

the colouss seen in Newton’s rings at some distanee from 

the centre, and at once suggest a similar origin. In a 

paper on “the intensity of light in the neighbourhood of- 
a caustic” (Zr&as. Camb. Phil. Soc., 6 1838, and 8, 1848), 

Airy has laid the foundation of an adequate theory of, 
the rainbow which is gradually being worked out. With 

e 1See a paper®by J, M. Pernter, Wen. Ber., 106, Part,2, a, 1897, and. 
Abstracts of the Physical Seciety, No. 86. i 
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a tonsiderable amount of patience, Mr. J..M. Pernter 
has*calculated the tint$ and the angular deviations of the 
rainbow colours for various sizes ef rain-drops, and has 
devised experiments in support of his deductions. A 
parallef beam of sunlight after reflection and refraction 
in spherical rain-drop does not*emerge as a parallel 
beam, or as a bunch of parallel beams*of various 
colours, but as a series of caustics of a somewhat com- 
plicated nature, in which the divergence gf the colours, 
„and hence their distinctness, separation, or coincidence 
depend upen the ratio of the radius of the drop to the 
_ wave-lfngth of the light. The i@fwuence of size is very 
* formidable in the smaller drops, say of o’or mm. radius. 
„This would be a very fine spray. The actual size of 
.rain-drops is supposed to vary between o'r mm. and 2'6, 
mm., but the heavy drops of tropical rains are said to 
attain diameters of 3'4 mm. Theirsize may be estimated 
by catching up and „weighing a definite number, or by 
‘the more difficult metod of diffraction. The tables 
drawn up by’Perriter consider drops of twelve different 
sizesebetween o°005 and 1 mm. radius. In order to deter- 
„mine the resulting colours, Perfter selects eight of Max- 
well’s twenty-two colour equations®which number he finds 
sufficiently accurate. The first set of his tables state, for 
a point source of*light, the sequence of colours, their 
composition in terms of wed, green, and violet, the 
relative intensity (admixture of white, after Abney) and 
positien on the colour triangle of each shade for various 
deviatjons between 42°20’ and 36°. These tables are then 
verified by experiments with cylindrical streams of drops, 
according to Babinet’s method. With 1 mm. drops, 
Pernter observed red, orange-yellow, green, violet, blue’ 
second violet,: and then twenty-four secondarjes or 
spurious golours, chiefly pinkish-violet and green or 
blue; after the twelfth violet came a whitish band, 
sand then a reversal in the ‘sequence of the colours. 
The o5 mm. drops gave 11 bows with 4o shades. The 
outer bow and its secondaries were also observed. Veri- 
fications in nature are hardly possible, as we cannot 
measure simultaneously the angles and the size of the 
drops producing the bow ; it is striking, however, that so 
very few angular measures are extant. 

The white or pale rainbows (fog or mist bows) around 
moon and sun may appear pale owing to (1) the feeble 
intensity of the light, (2) the unéven size of the drops, 
and (3) the mixture of colours. The first’ cause is 
probably a real one; the second Pernter is inclined to 
reject, since the accompanying, often well-defined features 
such as*“glories,” Brocken spectra, &c., and also his own 
tests require homogeneous conditions. As‘ regards the 
third, Abney has proved that all colours of any shade 
disappear on being diluted with 75 parts of white, and 
Pernter’s tables show that such cases may well occur. 
Further, Airy’s theory renders whjte bands possible for all 
sizes of drops, and necessary for radii below 25 p. As a 
stream of water of such fineness cannot be maintained, 
Pernter produced a mist spray by fixing a o'5 mm. glass 
tube in a lead pipe connected with the Innsbruck water 
mains (pressure 5 atmospheres), and directing the jet 
against a metallic plate ;.the size of drops was derived 
from measurements of diffraction rings. Drops of 
radius 5 » gave a yellow margin qt 41° 59’, white 
between 41° 8’ and 38° 27’,and then blue to 37° 41’; 
larger drops were more diffitult to manage. From 
measurements of fog-bows on Ben Nevis, J. McConnell 
-had in 1890 already calculated the sizes of the respective 
drops. *But some of these observ&tions speak Of a red 

“outer margin, for which Pernter looked in vain, and 
which his calcylatiens do not indicate; Crailheim- 
Gyllenskiéld (Swedi$h North Pole expedition, 1882) also 
glescribes the margin as of ochre colour. The classical 
white bows of Bouguer (1744) and of Scoresby (1821), 
however, do ,not fit into the theory at alle and were 
probably due, as the observers remarked, to ice-needlex 
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The geheral conclusions are inte»esting ta ‘meteero- 


logists.* The greater tee drops, the more secondaries _ 


(spurious bows). A chief bow of intense pink and green 


(hardly any blue) indicates drops of diameters ranging’ 


from 1 to 2 mm.; intense red alwaysespeaks for big 
drops. Secondaries of green and*violet (the blue is. 


masked by contrast) without yellow, immediately jéining , 


the chief bow, correspond to drops of o5 mm., while 
five and more, secondaries without white and without 
breaks mark drops of o't mm. A partly white bow is 
produced by drops,of o’o6 mm., and when thę drops are 
still smaller, a real white bow with orange-yellow and 
eblue emargins is the result. The net result of these 
elaborate investigations will be to add a new interest to a 
natural phenomenon already endowed With many, as- 
sociations of magic and beauty. 





EDUARD LINDEMANN AND OSCAR 
STUMPE, 


“Loe last days of the old year witnessed the removal 
‘by death of two astronomers who have rendered 
valuable services in the respective positions in which 
they were situated, though not occupying prominent 
places in the history of the science. Both are mentionéd 
by the authorities under whom they served with the 
utmost respect, and their loss is acknowledged with 
profound regrét. 

Dr. Eduard Lindemann, who died suddenly on 
December 21, was born in Nishni-Novgorod in 1842, and 
pursued his scientific studies in the Universities of 
Kasan: and Dorpat. The.latter University: he left in 
1868 to enter the observatory of Pulkova, wherein he 
filled the office of scientific secretary. In this capacity 
he had the management of the library, and the prepara- 
tion of the second part of the “ Librorum in Bibliotheca. 
Speculze Pulkovensis contentorum Catalogus system- 
aticus” was entrusted to him, and very admirably did 
he fulfil the trust. The duties of his office did not 
permit him to take a great part in the astronomical 
observations there carried on; but his tastes led him to 
take great interest in the Zollner photometer, and the 
series of careful measures which he made with that in- 
strument-have led to his being regarded as an authority 
in its use. His paper on the “Brilliancy of Bessel’s 
Stars in: the Pleiades,” published in tome xgxii. pf the 
Mem. de PAcad. Imp. des Sci. de S. Petersbourg,is well 
known, and he has further used his measures to de- 
termine the scale of magnitude empldyed in the Bom? 
Durchmusterung. 3 

The second astronomer whose death (atethe early age 
of thirty-five) we have regretfully to menyon is Dr. 
Oscar Stumpe, well known for his contribution on the 
motion of the solar system. Dr. Stumpe’s early life 
appears to ehave been one of great hardship and a 
severe struggie agairist adverse circumstances. When 
ten years old he lost his father, but, in face of all diffi- 
culties, he determined to win his way to the Berlin, 
Universty as a student of science. This he accom- 
plished in 1883, theugh he had had occasionally in 
previous years to inteychange the parts of student and 
teacher in order to obtain a livelihood and bg enabled. 
to continue his career. gEven at Berlin, his studies of 
mathengatics and astronomy were interrupted by his 
duties as a shorthand writer in the Government and 
Law Courts. Fsom Berlin he went,to Bogn, and became 
a teacher in a private institution. Here he appears to 
have prepared the héavy calcufations whieh he after- 
wards incorporated in his inaugural dissertation on 
the Solar Motion. In this work, Dr. Stumpe based his. 
computations on+1054 stars, whose annual proper motion 
exceeded 0°16 in the arc of ‘great circle. 
feature in theetreatment was {the infroduction of a term 
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depepdirtg upon a supposed orbital motion, of ethe stars 
in the plane of the Milky Way, This term did not 
- appear? however, to have a real existenge. The stars 
were divided into four groups dgpending upon the 
‘amount of the annual proper motion, and the four solu- 
e tions gave very accordant results in R.A. for the position 
of thegapex of the solar system. The declination ap- 
peared less certain, but great confidence has been- 
attached to the results of this particular investigation. 
Dr. Stumpe’s talents as a computer haye been generally 
recognised. He took some share in the @alculations of 
the star plafes in the B8nn Zone Catalogue under Prof. 
Deichmuller, and afterwards, on repairing to Berlin in 
1891, he was engaged in the preparation of the Zone 
Catalogue 15°—go° declination. Since that time he has 
assisted Dr. Auwers in the many researches with. which 
that astronomer has been connected, and who loses in 
' him an able co-operator and a devoted assistant. 





NOTES. 
AT the ordinary meeting of the Royal Society last week, 


Sir Nathaniel Lindley, Master of the Rolls, was balloted for | 


and elected a Fellow under the special clause in‘ the statutes 
which permits the admission of members of the Privy Council ; 
and similarly, to-day it is proposed to ballot. for Sir Herbert E. 
“Maxwell. It may.be recalled that Sir N. Lindley is ‘a son’ of 
the late Dr. John. Lindley, the famous botanist. S 


THE original lists of the subscribers to the Indian Sectiọn of 
the Pasteur International Memorial (British Division) have just 
been received from’ Surgeon-Major-General Cleghorn. On 
glancing down the columns where the profession of the donor is 
given, the first thing whith strikes us is the very varied character 
of the generous contributors to this fund. We find, for example, 
members of the Indian Civil Service, -the Indian Medical 
Service, officials in the opium department, in the salt depart- 
mént, forest officers and a number of native forest students, 
members of the legal profession (including a number of native 
pleaders), merchants (one of whom mentions having been a 
patient of Pasteur’s), chaplains, medical and other missionaries, 
numbers of jailors and warders, an indigo planter, locomotive 
superintendents and assistants, the principal of a theological 
seminary at Insein in Burma, the superintendent of a Govern- 
ment lugatic asylum, civil apothecaries, bankers, revenue clerks, 


e collectors and magistrates, numbers of ‘‘ private gentlemen” 


(Indian), ‘the Govegnor of Madras, the head-master of a 
missionary school, &c.; whilst the Army in India has also 
furnished a large,contingent of subscribers. In one district we 
find a note saying that the inhabitants ‘‘are not willing to sub- 
scribe to the °Pasteur Memorial, but will willingly subscribe 

‘ towards the Pasteur Institute.” The manner in which the fund 
has been supported in India not only reflects the gyeatest credit 
upon the subscribers, but also upon those who-have so efficiently 
organised its collection. 


* Ar the Royal. Institution last week, Prof. E. Ray Lankester, 
F.R.S., in commencing his course of eleyen lectures on ‘ The 
Simplest Living Things,” remarked that though of late years it 
had becomę the custom to use the term physiology as meaning 
the study of the chemical and , pysical properties of living 
things in contradistinction to the study of their stractgre, yet 
fifty years *yeårs ago it denoted their general study, and the 
Fullerian Professorship of Physiology—the cłĦħir to which Prof. 
Lankester has just been apppginted—was,intended for the further- 
ance of physiology in the broad sense now given to the term 
biology. It is proposed in a subsequent course to continue the 
consideration ef the simplest living things by: a detailed 
€xaniination of the structure anffeactivities of the different kinds 
“of qacteria, and to give an outlffe of the science ef bacteriology. 
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“Mg. Cornetius N. HoacLand has given to the Hoagland 
Biological Laforatory of Brooklyn a mortgage for 24,000 dollars. 


. . . s . 
ELECTRICITY is to be substituted for steam as the motive 


e 


power of the elevated railroad system of* New York City. ` 


Contracts for the new equipment have just been signed. e | 


M. J. O. E.`PERRIER, member of the section of anatomy and 
zoology of the Paris Academy of Sciences, has béen elected’ 
membre libre of the Academy of Medicine, in succession to Dr. 
Mafgitot. . ' 


e, 
TuE Council of the Sdhitery Institute have accepted*an in- 


vitation from the Lord Mayor and City Council of Birmingham `" 


to hold its seventeenth congress and exhibition in that city in - 
September next. . 


AFTER sixteen years aseprofessor of geography at“ the Royal 
University of Turin, Prof. Guido, Cora has resigned his charge, 
in order to devote himself; entirely @o scientific researches in 
geography and related sciences. He has transferred his re- 
sidence (and the direction of his periodical Cosmos) to Rome 
(Via Goito, 2). Pe es ee 

Tue death is announced of M. Bazin, the French engineer 
whose ‘‘ roller-boat’’ has on several occasions been referred to 
in these columns. Sri’ 


THE unpublished manuscripts, of the late Prof. Julius Sachs, 
of Wiirzburg, have, in accordance with his wish, been placed in 
the hands of Prof. Noil, of Brünn. s 


ProF. A. S. KIMBALL, for many years professor of physics in 
the Worcester Polytechnic Institute, and the author of a numbey* 
of impottant papers on the subject of friction between sliding 
surfaces, as well as‘ of other original contributions ‘to physical 
science, died on December 2, 1897, after a long illness. R 


Dr. Dawson WILLIAMS, assistant editor of. the British’ 
Medical Fournal, who has been connected with the editorial 
department of the Yournal for seventeen years, and has on 
many occasions discharged the duties of acting editor, has been 
appointed editor in succession to the late Mr. Ernest Hart. Mr. 
C. Louis Taylor, who has been sub-editor for the last eleven 
years, has been appointed assistant editor. 


A CURIOUS incident in natural history is related by a corre- 
spondent of the Aberdeen Journal (January 22). While ferret- 
ing rabbits on the bank of a small stream, Mr, J. Robson, a 
gamekeeper who has for about sixty years been oyt with rod 


‘and gun between the Derwent and-the Thurso rivers, states 


that on the ferret coming” out of a hole and running yp 
the edge of the stream, a trout leaped out of the water and fell | 
onthe gravel in front of the ferret. The ferret attacked the 


‘fish, and after considerable wlifficulty succeeded in capturing it., 
Mr. Robson sententiously adds: ‘‘I then creeled them both.” 


THE fifty-first annual general meeting of the Institution of 
Mechanical Engineers will be held in the rooms of the Institution 
of Civil Engineers, ‘Westminster, on Thursday and Friday, 
February 10 and 11. The retiring president, Mr, E. Windsor 
Richards, will induct into the chair the president-elect, Mr. 
Samuel W. Johnson? The paper on ‘* Mechanical Features of 
Electric Traction,” by Mr.ePhilip Dawson, read at the last 


* meeting, will be further discussed, and the following papers will 


be read and discussed, as far as time permits :—First Report to . 
the Gas Engine Researcl# Committee: description of apparatus 
and methods and preliminary results, by Prof. F. W. Burstalk; + 
steam laundry machinery, by Mr. Sidnep Tebbutt. i 
THE death is announced from Halle of Dr. Ernst Ludvig 
Taschenberg, well known as an entomologist. Born in 4818, 
he was appoigted in 1856 Director of the Zoological Museum at 


Halle. His entomological studies, begun after ‘his connection 
é ` 
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fauna of Middle Euxope, oñ which his chief Work was ‘ Die 
Hymenopteren Deutschlands” (1866). These writings were 
largely compendiums of existing -information, hoa his’ chief 
ecrit to recollection rests ón the production of several valuable 
“handbooks on the. injurious insects of Germany, such as his 
“ Entomologie fiir Gärtner 
“ Praktische 
Insektenkunde? (1879-80); and ‘Die Insekten nach ihrem 
Schaden, md Nutzen” (1882). His “Praktische Ineekten- 
kugle,” in particular; published C five parts, is an excellent 
account of the characters, bioħomics and economy of all the 
more important injurious insects of Middle Europe, arranged 
according to systematic position, and not, as is generally the 
- case, in relation to the nature of the damage they occasion. In 
the absence of any satisfactory general text-book on the subject 
published in this country, this work is indispensable to any 
serious study of injurio®s insects in. Great Britain, as well as in 
Germany. Save for a single paper on Hymenoptera, which 
appeared in 1891, Dr. Taschenberg published nothing on 
entomology during the past fifteersyears. 


. .FoR some time past the weather has been unusually mild for 
the time of year, and the returns received by the Meteorological 
Office show that higher temperatures haye occurred. in parts of 
the British Islands during the past week than in any January 
during the last twenty-five years at least. At Wick a tempera- 
ture of 60° was recorded on the 19th, which is 3° higher than 
any previous record in this month, and in other parts‘of Scot- 
land almost equally high readings were observed. The Weekly 
Heather Report of the 22nd inst. showed that the temperature 
was 7° èr 8° above the mean in all districts except the north of 
Scotland, where it was 5° above the average. 


THE current-intensity of a lightning flash is difficult to deter- 
mine, since we cannot well send it through a galvanometer and 
determine the magnetic field produced by it. But there are 
other lines along which we can approach the problem, as has 
recently been indicated by F. Pockels in the jubilee number of 
Wiedemann’s Annalen. It has been noticed that some rocks 


` found on the surface of the earth exhibit a magnetisation which 


is quite out of keeping with the earth’s ordinary magnetism. 
The probability is at once suggested that their magnetisation 
may be due to lightning discharges in the neighbourhood. Herr 
Pockels cut some rods out of the basalt of the Winterberg in 
Saxóny which showed such irregular magnetism, and found on 
testing them that the permangnt magnetism they possessed 


«æ could only be imparted to them bya current of at least 2900 


amperes passing along the surface of the rock. If the discharge 
did not pass there, it must have been a good deal stronger, so 
that this is only a minimum valué, Later on, he cut-some basalt 
in the neighbourhood of a tree which had been damaged by 
lightning, a circumstance which gave him some clue to the dis- 
tance at which the current passed. The value then obtained 
for the current strength of the lightning was 6500 amperes. . 


M. ARMAND VIRÉ contributes to the Revue générale des 
Sciences for December 30, a highly interesting paper on subter- 
ranean fauna, which he has made the sifbject of extended study, 
both in the catacombs of Paris and in the large caves of the 
Jura, the Pyrenees, and the central plateau of France. A 
number of illustrations are given of the cacal forms of arthro- 
pod’ and crustacea discovered bý M. Viré, sevtral of which 
have been described as new species, though the author has 
endeavoured to rgfér them to existing fosms which have be- 
come. modified by environment. Most of these cave inhabitants 
are characterised by the extraordinary development of their 
tactile and auditory organs, their antenne, legs, and even their 
bodies being covered with fine hairs highly sensitive $o the 
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und Gartenffeunde” (1871) ;. 
* a Forstwirthschaftliche Insektenkunde” (1874) ; 





Viréshas met with a fair measure of*success. “In the’ case of 
Asellus aquatigus, bot. normal and subterranean forms exist, 
the latter presentin: marked differences, in. their. antennules. 


The author considers that .the subterrangan genus of beetles, ` 


Anophthalmus, i is probably referableeto 77echzés, and that the 
new species, Véphargus virei, is possibly a‘ modified form of 
Gammarus, Finally, M. Viré suggests the desirability of an 


„extended series of experiments on these transitional forms, with 


a view of aseertafning how far they tend to revert to the normal 
types on being restored to light. © s 

@/ HE transformation of Röntgen rays by metals forms the sub- 
ject of a note contributed to the Société Frangaise de Physique, 
by M. G. Sagnac (Bulletin, No. 106). _ When such rays are in- 
cident on a metal, surface they are not perceptibly reflected, but 
the superficial layer transforms them into secondary rays capable 
of producing photographic impressions, of exciting -fluorescent 
screens, or of discharging electrification. These secondary rays 
differ from ordinary Röntgen rays in that they are freely ab- 
sorbed by aluminium, the absorption giving rise to a further 
kind of tertiary rays, still more readily absorbed by aluminium. 
M. Sagnac suggests that the secondary and tertiary rays may be 
intermediate between true Röntgen and Lénard rays. 


AN important memoir on the magnetic properties of tempered : 
steel has been communicated to the Société d’Encouragement - 


pour l'Industrie Nationale, for publication in their Buletin. 
The authoress, Madame Sklodowska Curie, discùsses which are 


the best kinds of steel for the construction. of permanent - 


magnets. In the first series of experiments, bars and. occasion- 
ally rings of steel were heated in an’ electric furnace the spiral 
current of which at the same time furnished the magnetic field. 
It was found that steel does not take the temper unless -heated 
to a temperature superior to that at which its magnetic properties 
change. Among various steels, those containing 1'2'per cent. of 
carbon were found best suited for the construction of permanent 
magnets. Madame Sklodowska Curie has also considered the 
presence of different metals in steel, While these.do not ‘usually 


modify the residual magnetisation, they often considerably . 


ncrease the coercitive field, z.e. the field required to cause de- 
magnetisation ; 
ing the best steel for magnets. The paper concludes with an 
examination of the stability of magnetisation in bars, the effect 
‘of blows and of variations of temperature. beiss specially con- 
sidered. The greater the coercitive field the less is the effect of 
blows; heating to 200° considerablye affects good . magnetic 
steel, even a temperature of 100° is detrimental, while the best 
permanent magnets are made by heating tye steel to only 60° 
and partially demagnetising it after having magnetised it tq 
the point of saturation. ; 


THE Xournal de Physigue for January contains, in addition ' 


to abstracts, papers by M. A. Leduc, on the densities, molecular 
volumes, compressibility, and dilatation of gases at differen? 
temperatures and at mean pressures; by M. H. Pellat, on the 
variation of energy in isothermal transformations considered ‘with 
special reference to electric energy; by MM. Pellat and 
Sacerdote, on contast phenomena; and by M. G. Sagnac, on 
diffraction of plane waves by slits and gratings. e 


AN atlas of the currerits of the Pacific Ocean has just been 
published by the Hydrographer of the Agmisalty from inform- 
ation collatedeand prepared in the Meteorplogical Office. This 
is the third volume of ċurrent charts for the great oceans that 
has recently been issued in thè same way,*with the view of 
providing the navigator with the best available information. 
The sources from which the observations were obtained 
being (1) logs received in, ghe Meteorological Office, mainly 
from the Mercantile Marife, from 1854-96; (2) logs and 

e - 


the addition of tungsten or. molybdenum furnish- ` 
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i remark books of: H.M. ships from 1830-94. ‘Although charts 


for each month have been prepared, it hasbeen thought advis- 
able fo publish four only, viz. for the representative months 
eJanuary, April, July and October, as the amount of inform- 
ation is still: deficientgin many places unfrequented by ships. 
The charts show the averag® direction of the currents and the 


maximum 2nd minimum velocity which may be expected. In’ 


` the case of the Japan Stream, which runs almost uninterruptedly 


to the north-eastward, the velocity sometimes reaches from 
seventy to seventy-five miles a day. It is seen that there is 
generally a.south®asterly current down the west coast of North 
America, and a northerly current along the coast of South 
America, and that these two streams are deflected near the 
equator to for the equatorial current: 

WE have just received the general report of the operations of 


the Survey of India Department for the year ending September | 


30, 1896. The report states that the most interesting and 
important feature of the year’s work is the completion of the 
telegraphic determination of the difference of longitude between 
Greenwich and Karachi, undertaken with the view of obtaining 
a definite value for the longitude of Madras (see p. 284). The 
tidal observations appear to have been regularly and sticcessfully 
prosecuted. Self-registering gauges aré maintained at thirteen 
stations, and during the year a new tidal observatory was erected 
at Suez, while preliminary surveys have been made at Perim, 
Port Albert Victor, and Porbandar, with ‘the viewe of adding 
these places to the:list of stations, The error of predicted time 
of high and low water at those open coast stations which are 
provided with self-registering gauges did not exceed fifteen 
minutes in about 65 per cent. of the observed tides, while on 
about 95 per cent. the: predicted height did not differ from the 
observed by more than eight inches, At the riverain stations, 


` the same amount of accuracy in both time and height was 


reached in 57-and 60 per cent. respectively, but the time of low 
water was much less certain than that of high. The bulk of the 
volume is taken up with details concerning the progress of the 
various surveys, and the preparation of the results for public 
use.. These surveys, of various kinds, extend over a wide area, 
and bring home to us the immense amount of work accomplished 
by the department. Here one may read some details of the 
delimitation of the frontier between British territory and Afghan, 
and a few pages further on trace the work of demarcation of the 
Burma-Siany bouadary. The interests of the department are 
wide enough to embrace; and the machinery sufficiently elastic 
to progluce, either a serieg of sun pictures or illustrations of the 
action of cobra poison on the blood. 5 

Tuer remarkable shark, Chlamydoselachus anguineus, whose 
tyicuspid teeth and other structural peculiarities render it unique, 
among recent fishes, has been so rarely obtained that the dis- 
covery of a specimen in the Varanger Fjord isa matter of con- 
siderable interest. Up to the year 1889 only thirteen specimens 
af this reanimated Devonian fossil had been secured by 
naturalists, and all of these came from Japanese waters—the last 
abode of ŝo many primitive oceanic types. In 1889, however, 
the Prince of Monaco captured a small Chlamydoselachus off 
Madeira, and now Mr. R. Collett provides a description of an 
unusually fine and complete specimen caught off the coast of 
Norway rather more than a year ago. Glis memoir contains a 


history of all previous records, and is illustrated by an exceljgnt 


photograph of the fish gaken soon after its capture. 

THE reason why spiral grewths in nature shou?d sometimes 
take one direction and sometimgs afiother, js often difficult to 
determine: Mr, George Wherry recently described a few of these 
puzzles in nature growth before the Cambridge Medical Society. 
Referring to shells ke pointed, out that the ancient whelk, now 
in féssil form (Fusus antiquus) is tally left-handed, while in 
the" ie generation of cgmmonfwhelks the shel® is always 
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right-handed. Nevertheless, among the right-handed shells.. 
there is occasionflly found a specimen ofea-modern whelk ofe 
the ancestral type going a coatrary curve. What was there at 
work in the whelk when the soft young creatuye began life to’ 
give it the twist to left or right ? ? and why are the ancient whélks 
found going the “wrong” Way? Similar questions may Be 
asked of other natural torsions. For instance, spiral growth 
in plant-life is a subject of bewildering interest, and though 
worked at by so nfany great’ observers, from John Hunter. 
to the Darwins and De Candolle and the modern Germans, i 
there are still many phengæena wholly unexplained: The 
hog and honeysuckle take the form of a left-handed screw ; 
the majority of twining plants, ‘however, twine like a right- 
handed screw—z.e. from the left below to the right above when 
the plant and its support are looked at from ,the exterior. A 
twining plant will make its spiral curves without 4 support if 


.the terminal be merely steadied by a thread and weight ower a 


pulley so that the apex of the shoot is. dra n vertically. upwards,. 
but a free horizontally sweeping shoot will make no spiral turng 
at all. There are also other, piral growths which present 
many points of interest, and s@metimes the value of a twist in a 
particular direction can be-easily understood. Mr, Wherry 
points out that the horns of the koodoo, for exafhple, are twisted* 
in a right-handed spiral on the left side.and a left-handed 
spiral on the right side. The result is that when the animal 
rushes through’ the bush the horns thrown back act as a wedge- 
and drive aside the branches as the koodoo dashes through the 
thicket. With regard to hoofs and nails, it is astonishing under | 
the influence, of moisture and absence of frictign, how these 
organs will curve and grow spirally, ` 

THE cause of death by electric shocks has been experimentally’ 
investigated by Prof. T. Oliver and Dr. R. A. Bolam, who 
describe their methods and results in the Brétésh Medical Journal. 
The increasing employment of electricity within the last few 
years has demonstrated, by the accidents to workmen engaged 
in its generation and distribution, that danger is involved. Two 
opinions are held as to the cause of death in such cases, viz. : 
(1) that death is due to failure of the respiratory centre (d’Ar- 
sonval) ; (2) that it is due to sudden arrest of the heart's action. 
From the „appearance presented by the internal organs after 
death, some physiologists have maintained that death is due to 
asphyxia. But other evidence suggests that death is not due to > 
failure of the respiratory centre. In the experiments carried 
out by Prof. Oliver and Dr. Bolam, an alternating current * 
was used, and death appears to have resulted from heart “rather 
than respiratory failure. Whilst in some of the experiments death 
seemed to be due to contemporaneous cessation of the respira- 
tion and heart’s action, yet in most there was ample demonstra- 
tion that the organ first to he arrested was the heart, for 
breathing was observed to continue rhythmically for a brief 
period, and then irregularly and feebly before stopping. There 
is reason to believe that only in the case of very high voltages 
with currents considerably above the potential usually required 
to kill the animal is there simultaneous stoppage of heart and 
respiration. Primary cessation of the heart’s beat is, without 
doubt, the general rule, while under no circumstances did the . 
authors succeed in causing primary arrest of respiration followed 
by failure of the heart. It follows from this that resuscitation in 
apparent death from electric shock is made much moredifficult 
than if the fatal result were brought about by respiratory failure. 
With referencë to these exptriments, Dr. Lewis Jones Gills 
attention, in the Ziectrical Review, to a similar investigation 
carried out by him im 1895, using a continudig current. 

THE first volume is announced of the new “Flora of the 
Pyrenees,” by the late’ P. Bubani, edited by Prof. Penzig, of 
Genoa. It is pẹblished by Hoepli, of yaln and will be 


followed by three other volumes, 
e t 
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* AN amusing instance of the want of observatién of “the 
‘commonest phenomena of ngture has come unger our notice in 
a-schedule of the “Ranguage of Flowers” issued by a Wwell- 
known firm of perfumers. The “symbol for (fpssiduons to 
please” is “ sprig of ivy with tendrils” ! i 

eo DR ‘A. WAGNER, of Neuhaus am Inn, Bavaria, issues a list 
of fifty microphotographs at 1 m.-and 1 m.eso each, a re- 
eduction on a quantity. The subjects’ are entirely botanical, and 
include sections and microscopiceorgans of, Phanerogams and 
Cryptogams. . e. 

Dyrint February the following science lectures will be given 
at the Royal Victoria Hall :—Februafy 1, ‘‘ Insects in a London 
Back Garden,” Mr. F. Enoch. February 8, ‘‘ The Problem of 
the Great African Lakes,” Mr. J. E. S. Moore. February 15, 
‘¢ Brains,” Mr. Hugh de Haviland. 

Mr. S. B. J. SKERTCHLY has a note, in the ‘ Geological 
Survey,of Queenslargl,” on a plant which he calls the ‘‘ copper 
plant,” Polycarpea spir&tyles, belonging to the Caryophyllaceze. 
He finds it always associated with copper lodes, and thinks it 
my be of use, on this account, from a practical point of view. 


° - Analysis shows the ash to contaig an appreciable amount of 


copper. 
“Dr. C. E Bessey republishes, in a separate form, his 
address as retiring president of the Botanical Society,of America, 
entitled ‘‘The Phylogeny and Taxonomy of Angiosperms.” A 
modification, to a not veryelarge extent, is proposed of the 
e systems of De Candolle and of Eichler and Prantl, by which it 
is thought that the phylogenetic relationships of the orders of 
Monocotyledong and Dicotyledons are more completely indicated. 
, WE have received’ the first three numbers of a new 
‘serial, the Czrcular of the Royal Botanic Gardens, Ceylon, in- 
tended to deal with agricultural, horticultural, and botanical 
, topics, with special reference to the work carried on in 
the Botanic Garden. «The chief subject treated in these 
numbers is the canker of the cacao tree, its cause, and the pos- 
sible remedies, including a correspondence on the subject with 
the authorities at Kew. 


Mr. J. H. Hart, the Superintendent of the Royal Botanic 
Garden, Trinidad, has commenced, in the Bulletin of Mis- 
cellaneous Information, the publication of a monograph of the 
Ferns of the British West Indies and Guiana, prepared by Mr. 
G. S. Jenman. Vol. iv. part § of the Buletin, for January 
.1898, is entirely occupied by the two genera Hymenophyllum 
and Trichomanes, twenty-nine species being described of the 
former, and forty-two of the latter genus. 

eo” A LEAFLET on “ The Advantages of Boiling Drinking Water 
and Milk” has’ just been published by the National Health 
Society. It is written by Mrs. Percy Frankland, and is in- 
* tended for distribution amongst both rich and poor. It con- 
. tains a brief account of the dangers which may attend the use 
of contaminated water and milk, and a few simple instructions 
are given for ensuring the removal of any noxious germs which 
may be present by the efficient boiling of these liquids. Copies 
for distribution may be obtained of the Secretary of the Society, 
53 Berners Street, London, W. 

THE additions to the Zoological Society’s Gardens during the 
past week include a Mozambique Monkey (Cercopithecus 
pygerythrus) from South-East Africa, presented by Migs 
Rogers ; a Smooth-headed Capuchin (Cebus monachus) from 
Southweast Brazil, presented by Mr. W. S. Jay¢ a Chinese 

- "Goose (Anser cygnoides) from China, presented by the Rev. E. 

i Hensley ; a Becearig assowary (Casuarius heccariz) from New 
Guinea, deposjted. - $ 

* In the notice of Mr. Dodgson, the words ‘‘ symbolically 


study” in tle seventh line from the end (p. 280). ° 


> déveloping fs popularising ” should be inserjgd before “ the 
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, OUR ASTRONOMICAL COLUMN. 


_ ASTRONOMICAL OCCURRENCES IN FEBRUARY :— ° 
Feb. 3. 18h. 43m. to*rgh. rom. 8 Geminorum (mag. 37) 
_ occulted by the moon. 
5- 17h. 34m.® Near approach of o’ Cancri to the moone * 
6. Pallas 1° N. of r Eridani. ® 
9. Ich. 13m. Minimum of 8 *Persei (Algol). 
11, 6h. Mercury 1’ N. of Mars. . ad S 
Il. 17h. 26m. to 17h. 54m. ` 89 Virginis (mag. 5°2) oc- 
culted by the moon, 
12, yh. 2m. Minimum of 8 Persei (Algol). 
13.- 19h. 33m. to 20h. 37m. , 4 Scorpii (mag. 4'8) occulted 
by the moon. . 
Joh. 23m. Moon in conjunction with a Scorpii 
(Antares). 
14. Illuminated portion of Venus = }'000. 
Ke Mars =o'98I, ® e 
in conjunction with moon, 


14. 7h. Saturn Saturn 
5°30’ N. 

15.. Venus 13° S. of the sun, y : 

23. 8h. 52m. to gh. rım., Jupiter with only one visible 


satellite. 


` THEORY OF PERIODIC COMETS.—We have already called 
attention in- this column (September 16, p. 473) to the recent 
work of M. Callandreau on the subject of disaggregation of 
cometary matter, and pointed out the lines he has followed in 
his research. In the Annales de l'Observatoire de Paris, 
Memozres, t. xxiii., he has collected the results of his recent 
work, and examined to what extent the theory is supported by’ 
recent observations. ~The circumstances favourable for disrup- 
tion are—cld&e approach to Jupiter, small relative velocity, and 
small excentricity of orbit. The question is, therefore, to what 
extent do`the elements of comets which have given evidence of 
disintegration exhibit these peculiarities. It must be, remem- 
bered, that it is only since the comet of 1882 was seen to be 
accompanied by faint nebulous matter that the neighbourhood 
of a comet has been regularly explored to detect the presence of 
companions. The most typical case yet noticed is that of the 
comet of 1889 V., which was very numerously attended, and of 
which it has been established that the orbit of at least one of 
the companions cuts the orbit of the principal comet near its 
aphelion. Since this comet, as Chandler has shown, made an 
approach to Jupiter in 1886, it seems likely that the disruption 
took place then, owing to the influence of that planet, since the 
conditions indicated'as favonrable to the theory are all present 
in this instance. The existence of the two distinct comets of 
Wolf and Barnard (1892 V.) can with probability be traced to 
the action of Jupiter, but the epoch at which the approach to 
the planet occurred cannot be decided. : 

The famous instance of Biela is inconclusive, A general in- 
vestigation of the distance between the two nwelei shows that 
this is greatest about perihelion, and least at, or near, aphelion. e 
The difficulty of identifying the two nuclei led Prot. Hubbard 
to make two hypotheses in his calculations, and he preferred that 
which gavę, the minimum distance between the two nuclei, But 
M. Callandreau shows that adopting the eecond hypothesis, 
which, though rejected by Hubbard, is by no means excluded, 
by the result of his researches, the division of*the comet into 
two parts would take place in Heliocentric Longitude 266°, while _ 
the longitude of the point of closest approach of the orbit of 
Jupiter anf the comet is 268°. 

The suggestion that a family of comets with aphelia near the e 
orbit of Jupiter and with periods approximately half that of the 
planet, should be introduced into the solar system by the actéon 
of Jupiter, is not without its objections, based on the theory of 


e| probabilities ; but the multiplication of comets by disruption is 
free from this objectien, and would also tend to explain the ™"~*® 


faintness which is a feature of this class of comets., 


PHOTOGRAPHIC MaGnetupes.—In Circular No. 22, issued 
fromeéhe Harvard College Observatory by Prof. Pickering, the 
question of photographic magnitudes of stgrs i$ cdnsidered. It 
is pointed out shat it is a matter of, great importance to know 
how much the relative brightness of star images will vary on 
different plates, or on*different pertions of the same plate. It 
is especially important to determine the amount of this error, 
since it is not easily eliminated and has b&en supposed to be 
large by some,persons not familiar with stellar photographs. 
A moment’s investigation afgphotographs of the same portien 
of the sky ghows that this urce of error is small, so small 

A 7 e 
t 


ca 


30h + 4 


that ites rfot readily degermined by direct measurement. The 
uniformity of different portions of thefilm is shown by*allow- 
ing’ the Stars to trail over the plate. A much more delicate 
test was found ‚in the discussion of a series of measures of the 
variables discovered by Prof. Bailey in the cluster Messier 5. 
e Sixty-three of thes®@ varjables were compared on 41 plates by 
Argelander’s method, with a sequence of comparison stars. 
Estimat®s were made of the difference in grades of each variable 
from the next brighter and the next fainter star of the sequence. 
The gum of these differences gives the interval between the 
comparison stars, and combining all the resulés giges, in general, 
several measures of each interval on each plate. Each com- 
parison star in turn may then be regarded as a variable, and 
its changes in light determined from the next brighter and gext 
fainter star of the sequence. Comparatively few measures were 
made of the six byightest and the three faintest stars of the 
sequente, ° The five intermediate stars were measured on 41, 
39, 38, 30 and 30 photographs respectively. .On the average, 
therefore, five stars were measured on 35 plates, which gave a 
range of o'12 magnitudes and an average: deviation of 0'02 
magnitudes, The average deviation o’02 includes: (1) the 
errors of observation ; (2) errors due to neglecting hundredths 
of a magnitude; (3) errors due to irregularities in the film 
which enter with their full value into the result. Since the 
combined effect of these three sources of error is only + 0'02, 
it is evident that neither of them can be Jarge. The errors due 


_ to the film are in fact so small, that there is no evidence that 


«.tained from suprarenal capsules. 


—_ 


they exist, and more delicate methods of measurements are 
required to render them perceptible. 





THE COMPARA TIVE PHYSIOLOGY OF THE 
SUPRARENAL CAPSULES? 
: D® 


SWALE VINCENT has in previous communications 

given certain experimental evidence in favour of the view 
that the paired suprarenal bodies and the inter-renal gland of 
Elasmobranch fishes correspond respectively to the medulla and 
the cortèx of the suprarenal capsules of the higher Vertebrata. 
This evidence consisted in the utilisation of the discovery of 
Oliver and Schäfer that the medulla of mammalian suprarenal 


contained a substance which, when injected into the circulation, 
produced an enormous rise of blood-pressure. Dr. Vincent 


ound that the paired bodies of Elasmobranchs contained this, 


active substance, while the inter-renal gland in the same order of 
fishes and the known suprarenals of Teleosts did not. Thus it 
appeared that the medullary portion of the suprarenal was 

. absent in Teleosts, the suprarenal bodies in ‘this order of’ fishes 
consisting solely of cortex. 

Since performing the above experiments his attention has 

been given toghe general physiological effects of extracts ob- 

The extracts were made sepa- 
rately from cortex and medulla, and injected subcutaneously 
info various mammafs. It was noted that the injection of 

. medullary material was invariably fatal if a sufficiently large 
dose were adminigtered, while the cortical extracts produced no 
appreciable physiological effects. The mode of preparing the 
extracts was tfsually by boiling for a short time in water or 
normal saline, and carefully filtering, as it had been found that 
boiling. if not too prolonged, did not destroy the active 
material, The symptoms usually observed were a characteristic 

progressive paralysis, with occasionally convulsions. Death 

probably occurred by respiratory paralysis. 

e Since these effects were only produced by medullary substance, 
there appeared now to be afforded a still further means of testing 
the above views concerning the homologies of the two kinds of 
suprarenal in Elasmobranchs and the cgrpuscles of Stannius in 
Teleosts with the two portions of the suprarenal capsules of the 
higher Vertebrata. Accordingly, inęthe present communication 
the hypothesis has been established on a still firmer basis by 
testing the effegts of the two kinds of gland in Elasmobranchs 
and of the corticat suprarenals of Teleosts, where extracts: of 
them are injected gubcutaheously into small mammals. Naturally 
only very small quantities gf material ave been available for 
this purpose, bff the effects upon mice have been quite definite. 
Material from Gadus morrhua produced no effects whatever. 
The paired bodies from Seyl/ium canicula and Raja clavata 

y . e 
#1 Abstract of a paper entitled ‘ Fgrher Observations upon the 


eparative Physiology of the Suprarenff Capsules.” By 
(Read before the Royal Socigty, Novginber 25, 1897- 
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produced chaygcteristic symptomg and a rapidly fatal result? 
Again, the inter-renal from these genera was found to be inactivé. 
One of the spice certainly which was injected with an inter-renal 
extrdct was pund dead on the following day, but Dr. Vincent 


thinks this result can reasonably be attributed to contamination 


. With the paired bodies, and is analogous to the effect one sgm® 


times obtains upon the blood-pressure when inter-renal extract 
is injected intravenously. . The symptoms noted in the mice a 

the result of injection of the active material were quickene 

respiration at firstig which afterwards became slower and slower, 
and gafalysis commencing in the hind-limbs, and finally affect- 
ing the whole body.. In one case there were convutsiong. 
fact, the results were typisAlly.those of poisoning by suprarenal 


medulla. 


These experiments afford further positive evidence of the 
homology of the paired bodies of Elasmobranchs with the 
medulla of the mammalian suprarenal. The direct evidence 
in favour of the homology of the inter-renal with the cortex of 
the suprarenal iy mostly morphological and histological, and 
this the author has detailed elsewhere, g s ¢ 





MIMICRY IN INSECTS) 


. 


ry 


SHARING in the perpléxity avowedly felt by many of my > 


predecessors in this chair as to,the choice of a subject for the * 
annual address—perplexity arising rather fr$m the redundarfcy 
than from the scarcity of entomological matter—I have been 
led to think, considering the wide-reaching importance of the 
questions involved and the unmistakeable interest shown in the 
recent discussion at two of our m€etings, that some account of 
the mimetic relations existing among insects might not b@*out e 
of place. Having for a considerable period devoted some 
attention to the matter, I propose to pass in review what has 
been placed -on record ;'and if, in so doing, f traverse ‘ground ¢ 
very familiar to most of us, my excuse must be the fascinating 
interest which attaches to the whole subject. . 


EARLY CONTRIBUTIONS TO MIMICRY. 


The application by Henry Walter Bates, our lamented Presi- 
dent, of the great principle of natural selection in elucidation of 
the mimicries found among insects is too well known to require 
any detailed repetition here. It is sufficient to recall that, as 
the result of many years’ experience in tropical South America, 
Bates established the facts that (1) among the abundant and 
conspicuous butterfles of the groups Danainz, Heliconiine, 
Acræinæ, and some Papilioninze were found very much rarer 
mimicing forms, chiefly of the group Pierinze but partly belong- 
ing to other groups and some even to the Heterocera, which, 
departing very widely from the aspect of their respective allies, 
imitated with more or less exactness the abundant species in 
question ; (2) the numerous and showy Danainæ, &c., although 
of slow flight, did not appear to be molested by the usital insect- 
ivorous foes; and (3) the members of these unassailed tribes 
possessed malodorous juices not found in the mimicking forms @ 
their allies. From these data he argued that the explanation of 
these extraordinary resemblances was to be found in the great 
advantage it would be to species undefended by offensive secre- 
tions, and therefore palatable and much hunted down, to find ° 
escape in the disguise of species recognised and avoided as un; 
palatable ; and traced the mimicries to the long-continued action 
of natural selection, perpetually weeding out by insectivorous 
agencies every occurring variation not in the direction of likeness 
to the protected forms, but as perpetually preserving, and so 
aiding the development by heredity of, every variation favour- 
able to the attainment, of the protective mimicry. 

This sagacious application of the Darwinian theory in solution 
of one of the most difficult and baffling of the problems pre- 
sented to zoologists, was of tNe greatest service and encourage- 
I retain to-day the liveliest 


recollection of the delight I experienced in the perusal of a copy . 


of Bates’s memoir received from himself ; for his work was not 


In“ 


that of the mere cabinet systematist, but came with all the force e 


of face-to-face commune with the aboungjng life of the tropics. - 
Before two years had passed, Bates’s ewplahation of mimicry 
was confirmed by his former companion in exgloration, Alfréd 


Russel Wallace, who, working with equal devotion in the* 
e baad 


Soctety of London on January 19, by Mr. Roland rimen} 
e 


F.R.S. 


Com- ` a 
Dr. Swale Vincent. |e 1 Abstract of Ñe presidential address delivered before eget 
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»Malayan' Islands, had obsewed and was able tqadduce a:strictly 
analogous series of mimetic resemblances among Oriental butter- 
flies, and gave his unreserved acéeptance of the§Batesian inter- 
pretation. Such support from the co-founder wit Darwin ‘of the 
thedry of natural selection, and from a naturalist of the widest 
experience in both Western and “astern tropics, was of the 
greatest weight with evolutionists generally. °° ` 


» My own contribution to the subject was read to the Linnean 


Society im March 1868, In the prevjous year I had made an 
entomological tour in Natal, and had erfoyed some precious 
opportupities of observing in nature several cases & mimicry 
betaveen species not inhabiting thg Cape Colony. There was no 
claim to originality in my paper ; if simply rounded off the case 
by adding from Africa, the third great tropical region of the 
globe, a series of instances and observed facts confirmatory of 
those brought forward by Bates from the Neotropical, and by 
Wallace from the Oriental region. OF course I had had nothing 
like the extended field experiences of those great naturalists, and 
the African materig] then available was but scanty; but it so 
happened that perhapg the most striking and elaborate of all 
recorded tases of mimicry—that exhibited by the females of the 
Merope-group of Papilio—had come under my personal observa- 
tion in South Africa, and I was thus in a position to describe 
satisfactorily a wonderful illustration of the Batesian theory.? 

It will be remembered that Bates, in his memorable paper, 


.. „also brought to gotice the very close resemblances, or apparent 


mimicries, which unquestionably exist between species belonging 
to different groups or subfathilies of protected distasteful butter- 
flies themselves ; but neither he nor Wallace felt able to give 
any explanation of these ingtances, which obviously differed very 
materially from the cases of mimicry of an unpalatable protected 
species by a palatable unprotected one. Not until 1879 was there 
any elucidation of this side of the matter, but in May of that year 


are in Jéosmos, Fritz Miiller’s notable paper on “‘ Z#naand 
' Th 


yridia,”. which was translated by Prof. Meldola, and printed 
*in our Proceedings for the same year (p. xx.). In this memoir, 
Miillef made the valuable suggestion that the advantage derivable 
from these resemblances between protected forms was the division 
between two species of the percentage of victims to the in- 
experience of young insectivorous enemies which every separate 
species, however well protected by distastefulness, must pay. 
Prof, Meldola not only brought forward and supported, with 
all his wonted grasp and acumen, F, Miiller’s daring interpreta- 
tion of this phenomenon, but in 1882, in a paper discussing the 
objections brought against Müllers view, madea distinct advance 
by showing how that view could justly be extended to explain 
the characteristic and peculiar prevalence of one type of colour- 
ing and marking throughout large numbers of species in pro- 
tected groups—so especially noticeable in the sub-families 
Danainz, Heliconiine, and Acreinz. z 
Iñ 1887 was published Prof. Poulton’s most interesting 
memoir entitled * The Experimental Proof of the, Protective 
Value’of Colours and Markings in Insects in reference to their 
Vertebrate Enemies,” which deglt-in great detail with the actual 


æ results of numerous experiments conducted by himself and other 


naturalists with the object of ascertaining to what extent highly 
conspicuous (almost always distasteful) larvee and perfect insects 
are:rejected or eaten by birds, Jizards and frogs. The conclu- 
sions given‘at the close, of this paper cover a wide range in con- 
nection with the subject of warning colgration, and among them 
I would call special attention to No. 5, in which the author 
points out that ‘‘ In the various species in which a conspicuous 
appearance is produced by colour and marking, the same colours 
cand patterns appear again and again repeated,” and adds that 
“< In this way the vertebrate enemies are only compelled to learn 
a few types of appearance, and the types themselves are of a kid 
which such enemies most easily leara.” This generalisation 
certainly had the merit of first detecting a gréat additional ad- 
vantage derivable from the ĉommon aspect exhibited hy a 
number of protected forms'in the extended ‘ Miüllerian ” agso- 
ciations indicated by Prof. Meldola; and it was applied by 
Wallace to the case of the Helieoniidæ in the eomprehensive 
survey of warning coloration and mimicry generally given in 
“ Darwinism.” We are further indebted to Prof. Poulton for 
r) s 






s r 
i At variougfsubsequent dates I was enabled, through the valuable aid of 
re J. P. Mansel Weale and Colonel J. H. Bowker, to make known to 
cience conglusive evidence of the gpecies-identity of the three mimetic 
females of /fzsilio cenea, and of the pairing of the widely-differing sexes of 
that species bd 3 e 
e 
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the di§cussion and summary of ‘all exéant data yp fo 1890 in his - 
‘t Còlours of Animals’— a work which abounds in pregnant 
suggestion, and indicates with justice and clearness how Mr the 
evidence forthcomipg was valid, and in what directions evidence 
still lacking should be sought. satis 

Wallace well observed that ‘‘tg set®forth adequately the 
varied and surprising facts of mimicry would need a large and 
copiously illustrated volume ; and no more interesfing subject 
could be taken up by a naturalist who has access to our great 
collections and can devote the necessary time to search, ont the 
many exanaple®of mimicry that lie hidden in our museums,” 
A work ostensibly of this chargcter was issugd in.1892-93, in 
two parts, from the pen of the late Dr. Erich Haase, under the 
title of “ Untersuchungen über die Mimicry auf Grundlage eines 
natürlichen Systems der Papilioniden” ; and last year an English © 
translation of the second part was pubjished, and has quite 
recently been reviewed by Prof. Poulton (Narufe, November 
4and 11, 1897). 


` 


RECENT CONTRIBUTIONS TO THE SUBJECT. 


Among recent contributions to the subject, we shall, I think, 
all agree in assigning a high place to the memoirs with which 
Dr. F. A. Dixey has enriched our Transactions, In- 1894 he 
read before the Society his elaborate paper ‘‘ On the Phylogeny’ 
of the Pierinz, as illustrated by their Wing-markings and 
Geographical Distribution,” and took occasion to discuss the 


‘wide divergence from the primitive or typical pattern of the 


group caused by mimicry in such'genera as Euterpe, Pereute, 
Dismorphia, &c. Adopting the Miillerian interpretation as 
expanded by Meldola, he proceeded to offer the original sug- 
gestion thdt, in the acquisition of closer resemblance between 
two or more protected forms, it was not necessary that in every 
instance the process of adaptation should lie solely in the 
imitation of’one particular form as model, but that there might 
very well exist mzuzua/ convergence of the forms concerned, 
thus accelerating the attainment. of the common beneficial 
resemblance, This “reciprocal mimicry” the author further 
explained ina paper read in 1896 “ On the Relation of Mimetic 
Patterns to the Original Form” (pp. 72-75), by a consideration 
of certain mimetic sets of Heliconii, Pierine, and Papilioninz 
which present features and relations of pattern and colouring 
explicable apparently in no other way than by the hypothesis 
in question. This paper also gave a lucid demonstration, traced 
through corresponding series of existing forms of both mimetic 
and non-mimetic Pierinæ, of ‘‘the successive steps through 
which a complicated and practically perfect mimetic pattern 
could be evolved in simple and easy stages from a form present- 
ing merely the ordinary aspect -of its own genus,” and further 
adduced reasons for holding that ‘‘it is not necessary that the 
forms between which mimicry originates should possess consider- 
able initial resembiance.”- In his latest mpmoiry ‘* Mimetic 
Attraction,” read on May 5 last, Dr. Dixey expanded a sug- 
gestion he had previously (1896) made respecting divergent 
members of an inedible group to. point*out—still from evRlence 
in the Pjerine subfamily to which he has devoted so much 
fruitful study—‘ how the process of gradual assimilation starting 
from one given point may take not one direction only byt 
several divergent paths at the same time,” With the result that 
a more or less intimate mimetic relation was brought about with 
several protected forms of quite different affinities, though each 
connected in their colouring and aspect with some group of 
distasteful associates. -He further set forth very fully the dis 
tinction which exists between the mimicry of inedible by edible 
forms, which could only be in one direction and was of advagtage 
to the mimicker alone, and the assimilation among inedible forms 
themselves, where the mimetic attraction acts reciprocally, to 


the advantage of alleparticipators. e 


, Another of our Fellows, Colonel C..Swinhge, distinguished 
for his wide and intimate knowledge of Oriental Lepidoptera,’ 
real before the Linnean Society, in 1895, a most interesting 
paper ‘‘On Mimicry iri Butterflies of the genus Aypolimnas.” 
In this memgr, as the author points out,*a small group of wide- 
ranging mimetic insects is followed throughout its geographical 
distribution ; and tke process of mimetic modification is traced 


‘through the female, from the amazing instdVility.of that sex of 


H. bolina (local form) in the Fiji Islands, where the male is 

stable and of the normal ancestral pattern and colouring, to the 

opposite extfeme in Africa, where (with the exception of Æ. 

misiġpus) both sexes of tfe known allied forms of the genus 
e 
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are equally*thimetic.2 «fhe singular contrast betwéen the 
numerous modifications of the female of the Bolina type, and 


- the &bsolifely constant imitation of Danais chryxippus alone by 


‘the 9 A. mīisippus is well brought out, andgthe different courses 


tltus pursued by the respective females are shown to depend on 
éhe range, variation, and abundance of the model that is 
mimickedy Colonel Swinhoe had previously (1887) published a 
goed account of mimicry in Indian butterflies, and in it made 
special reference to the remarkable series of close likenesses 
between species belonging to different subgenera of the great 
protected genus Luplea. * e 


e . 
MIMICRY IN VARIOUS ORDERS OF INSECTS. 
So much prominence has naturally. been given to the véty 


conspicuous development of mimicry among the Lepidoptera, ` 


that it is nog uncontmon to hear the matter spoken of as if 
limited tù butterfles and moths, and even entomologists need 
to be reminded of the prevalence of the phenoménon among 
other orders of insects, The stinging Aymenoptera furnish the 
most numerous models to members of other orders, being closely 
mimicked by numerous Diptera,. by many heterocerous Lepi- 
doptera, by various Carabid, Heteromerous, and Longicorn 
Coleoptera, and by some Hemiptera; while certain ants are 
well imitated by spiders. As regards ‘Coleoptera, mimicry is 
mainly found within the limits of the order itself—e.g. Cicin-- 
delids by Heteromera and Longicorns, Carabids by Heter- 
omera,’ Malacoderms by Longicorns, and Rhynchophora by 
Longicorns ; but certain Cicindelid and Rhynchophorous beetles 
are closely copied by Orthoptera, belonging respectively to the 
genera Condylodetva and Scepastus. Lepidoptera do not seem 
to find mimickers beyond their own order, ‘unléss the case 
quoted by Haase from E; Hartert, of the resemblance of a large” 
Cicada to the Indian Zhaumantis aliris (Morphinz) be one of 
actual mimicry. Nor do Diptera appear to be models for 
imitation, except in the case of the hunting spiders, which 


mimic the Muscide they chase; although the neuropterous | 


Bittacus certainly bears a strong likeness to Tipula, and may 
possibly find the advantage of that harmless aspect in approach- 
Ing its prey. It cannot be.denied that some of the inter-ordinal 
mimicries are even more impressive and striking than those so 
notable among butterflies, the éxcellence of the superficial dis- 
guise of general outline, proportion of parts, colouring, and 
markings being so great as to throw into obscurity the really 
vast structural discrepancies. Such cases as the imitation of the 
South American wasps of the’ genera Polybia and Synaca by 
moths of the genera Sphecosoma and Myrmecopsis, of the 
‘Bornean sand-wasp Mygnimia aviculus, by the beetle Colo- 
borrhombus fasciatipennis,? or of the Philippine tiger-beetle 
Tricgndyla, by the cricket Condylodetra, are absolute marvels 
of deception, all belonging to that special phase of mimicry 
where the abviou@advantage to the unarmed mimic lies in being 
mistaken for the armed and formidable model. 

Returning to the general aspects of the, subject, it is of im- 
portafice to consider more closely how the evidence stands in 
relation -to (a) persecution by insectivorous foes, (4) pogsession of 
malodorous and distasteful juices by certain groups of insects, (c) 
xejection or avoidance by foes of the insects provided with offensive 
juices, and (d) los$ occasioned to distasteful species by the attacks 
of young and inexperienced enemies ; for it is admittedly on the 
co-operation of these factors that the theory of mimicry Qepends. 


Pe (a) PERSECUTION BY INSECTIVOROUS FoEs. 


As regards the first point, the broad fact of insects generally 
constituting the food of countless devourers, vertebrate and in- 
vertebrate, is beyond dispute ; immense: and incessant persecu- 
tion is universally at work. But when we proceed-to examine 


“This world-wide persecution more in detail and to ask in what 


special directions it ‘works, or what groups or species are the 

‘particular prey of certain groups or speeies of enemies, we very 

soon discover how little is exactly known. Birds, for instagce, 

are such notortous and apparently indiscriminate insect-eaters, 

and some of them are so active and demonsttive in their 

hunting, that it seems’but reasonable to regard them as the chief 
e 


1 It should be noted fhat in the Affican H. salmacis and the Malagasy 
H. dexithea the sexes are alike and non-mimetic, and that therefore these 
species probably most cfosely approximate to the primitive appearance of 
the genus. 

2 See Pryer, Traus.® Ent. Soc, 1885, p. 369, pl. x., Who in the same 
place’also figures another most striking Ase from Borneo, in which the 
hyntenopterous Triscolia patricialis isf mimicked by the depidopterous 
Scoliomima insignis. : 
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last paper alrfady referred to” nothing was more noticeable than 

the very scaity testimony: to stich persecution,on the part of 
birds that could be brought forward by the very competent Well- 

travelled entomologists pres@nt. . In fact, the poverty of observed® 
cases of such attack has induced the opinion among some 

entomologists that birds very rarely chase butterflies at all, and 

the-published expression. of jhis view by Pryer, Skertchley, 

Piepers, and other @&&perienced collectors cannot be overlooked. 

But I em persuaded that in this instance, as in so many others 
where the life-history of animals is concerned, the deart of 
evidence is due to the ne§lect-eof well-directed and sustained 
oBservation. Little can be gained by merely noting such cases 

as happen to force themselves on the collector’s attention ; the 

collector must resolutely set himself to. search out and keep 

watch upon what really takes place. Considering that there is 

no record of any naturalist’s having seriously:taken up the in- 

vestigation of this matter in the field, I think that very much 

positive evidence could hardly be expecged, and that what has 

been published goes far'in the direction of proving‘that birds 

must still be reckoned among the principal enemies gf 
butterflies. ° ; 


Yet th the op which followed the réading of Dr. Dixey’s 


` f ; 
MALODOROUS AND DISTASTEFUL JUICES 
BY CERTAIN INSECTS. 


The presence of malódorous juices in many insects is a matter 
of common observation, and is a Srotective property possessed 
by several entire groups, especially among the Lepidoptera and 
Coleoptera. There is abundant evidence as to the prevalence of 
these secretions, and among the Lepidoptera they are particulayby 
developed in the butterflies of the groups Danainæ, Neotropinze, 
Acreine, and Heliconine, and also in some Papilionine, 
as well asin many moths of the groups Agaristidaa, Chalcosiide, 
Arctiidse, Lithosiide, &c. The strength of the disagreeable 
odour emitfed is in some species! very great ; Seitz, for instance,’ 
mentioning that the smell of the South-American Heliconius 
besched and Eueddes aliphera extends over a radius of several 
paces, and Woodmason and De'Nicéville testifying to the same 
effect as regards the Indian Papilio philoxenus and allied forms. 
When molested many of these offensively-smelling . species 
exude drops of á yellow or whitish fluid which leave on any- 
thing they touch a stain and odour difficult to remove, as I 


(4) POSSESSION OF 


| have experienced in the case of the Mauritian Zuplaa euphone, 


the South-African Danainæ and Acreeinz, and various South- 
African Agaristidee, Glaucopide, and Arctiidae. a 
‘The origin and manner of acquisition of these unsavoury 
secretions have yet to be discovered ; the suggestion (so much 
insisted on. by Haase) that these juices are directly derived from 
those of similar quality in the food-plants of the larvee arising 
from the long-known circumstance that some of the food-plants 
of species in the protected groups are of an‘acrid or poisonous 


| character, such as (¢.g.) Asclepiads inthe casg of many Dahainze, 


and Aristolochia in that of the,inedible forms of Papilioninz. 


No doubt, too, the fact that the unpleasant qualities are very “e 


often fully developed in the larvee of the distasteful species—as 
I have found with Danais chrysippis and various Acræinæ—lends 


.some weight to the suggestiog ;' but at present nothing ap- 


proaching sufficient data can be brought forward respecting 
the actual food plants to which the protected groups, in contrast 
to the unprotected, are thought to be restricted. It cannot be 
gainsaid, as Prof. Poulton has pointed out (Proc. Zool. Soc. 
Lond., 1887, pp. 198, &c., and NATURE, November 4, 1897, 
p. 3), that the food-plants of many of the distasteful European: 
moths do not belong to any poisonous or acrid category ; and 
Ms own and Mr. Latter’s papers on Dicranura vinula alone 
amply demonstrate what powerful acids can be elaborated by a 
larva which finds its food in such innocuous plants as poplar and 
willow. The supposed direct dérivation, of the nauseous juices 
from the plants ‘consumed is thus. plainly a matter that awaits 
investigation from both biological and chemical standpoints. 

e - 


ë l 
(¢) AVOIDANCE OR REJECTION OF INSECTS BY 
INSECTIVOROUS ANIMALS. ` . 


The avoidance or* rejection as food by instctiWprous animal 
of the insects possessing malodorous or distaste juices no 
longer rests merely on the negative evidence give by Bate 
Wallace, Belt, and other competent observers, to thd effect that 
in ‘nature such distasteful forms are habitually neg§ected and 





| unmolested ; there is now much positive experimental evidence 


rd 








*as to the manifest avoidance or disgust with which such species 


tire left untouched, os thrown aside after tastiMy, when offered 
to domesticated or captive vertębrate animal$ that devour 
ordinary insects with avidity. The numeroug experiments 


of this kind récorded by Butler, Jenner Wei, Weismann, 


ePoilton, and Lloyd-Morgan, as regards both larvæ and imagos; 


of European species, are supported by a few made by Belt with 
Heliconiinæ in Central America, by D’Urban and myself with 
Danainte and Acræinæ in South Africa, and by Haase with 
Danaine in Singapore. >. o ‘ 

It is manifest, of course, that even the most distasteful forms 
cannot enjoy complete immunity from persecution ; in ordinary 
circtimstances they are doubtless mainly kept down by parasitic 
insects, and during any scarcity of more palatable prey it is cgr- 
tain that they will be devoured fdute de mieux by vertebrates 
and invertebrates alike. 


(d) Losses DUE TO- INEXPERIENCE OF ENEMIES. 


As regards the important point whether the protected forms 
have fo suffer a certhin percentage of loss from the attacks of 
young and inexperienc€d birds and other animals, it must be 
admitted that the evidence at present forthcoming is exceedingly 
santy; and I have long felg considerable doubt as to the 
sufficiency of this factor to account for the mimetic resemblances, 
often remarkably close, between*members of associated pro- 
tective groups. But on reviewing carefully the recorded observa- 


=m tions which appe&r to bear on the question, I have found reason 


to think that there is enough support to justify the provisional 
acceptance of the Miillerian explanation. We have in the first 
place Fritz Miller's own capture of Heliconii and Acræinæ with 
a notched piece bitten out ofthe wings, and Distant’s (4c., p. 65) 
ofa Danais chrysippus whose wings had been bitten unsym- 
metrically, apparently by a bird. Then there is the significant 
record of Skertchley, who,. among twenty-three species of 
Bornean butterflies taken with both hindwings mutilated in the 
eame manner, notes no less than four Danainz, .viz. Hestia 
lynceus, H. leuconoe, Ideopsis daos, and Euplaa midamus. 
Moreover, it is very remarkable that several of those ento- 
mologists who have specially emphasised the small part played 
by birds in attacking butterflies mention, among the few cases of 
such attack as they witnessed, instances of protected forms being 
assailed, Sir G. Hampson remarking that in South India the 
Euploes and Danaids were caught as often as any others, and 
M. Piepers that in two of the four cases which he had seen in 
Sumatra and Java, the species seized were Euploes. 

The question underlying this is manifestly whether insect- 
eating animals have an instinctive inherited discernment of what 
species are unfit for food, or whether, on the contrary, each 
individual has to acquire this necessary knowledge by personal 
experience, aided in some vertebrate groups by parental guid- 
ance. So numerous and so marvellous are the instinctive or 


œ congenital activities of animals—especially in the insect world, 


whereepast experience or'parental instruction is almost always 
non-existent—that there has been a very general disposition on 
the part of naturalists to inclin@ to the former view in a matter 
so all-important as suitable food. Yet, as far as experiment has 
hitherto gone in this direction, there seems good ground for 
holding that—at any rate in such specially insectivorous yerte- 
brate groups as birds, lizards, afd frogs—the young possess no 
such hereditary faculty of discrimination, but have to discover 
individually what to avoid. This appears not only from Mr. 
Jenner Weir’s and especially Prof. Poulton’s careful and often- 
repeated experiments with lizards and frogs, but also from Prof. 
Lloyd-Morgan’s study of newly-hatched birds of different orders, 
which indicates clearly with what complete want of discrimina- 
tion every object of suitable size is at first pecked at and tasted, 
but how soon experience tells and is acted upon. Prof. Lloyd- 
Morgan made special trial of these young birds with many dis- 
tasteful insects and their larvee,eand states in conclusion that he 
did not find a single instance of instinctive avoidance, but that 
the result of his observations is that ‘sin the absence of parental 
guidance, the young birds have tq learn for themselves. what is 
good to eat and what is distasteful, and have no instinctive 
aversions.” . 

ipg yħAt I feel to be a very igcomplete outline of 
done in this most important branch of zoological 
cannot refrain from expressing the gratification I 









research, 


«find in ‘not{fhg how by far the ehief part in the investigations 


in the deductions derived from them has from the 
borne by Fellows of this Society. Iis werk on 
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which we may with justice be congratulated, and.which should 
encoprage perseverance in the sam and kindred fines of 
inquiry. e. 7 . o a 


NEED OF OIBERVATIONS OF LIVING ORGANISMS, . è 


~ Here, as in many other biological geseafches, it cannot be tog 
strongly insisted on that no result of lasting value can be hoped 
for without resort to the living animals among all fhe natural 
conditions and surroundings. It was not a stay-at-home theorist, 
familiar only with the dried specimens of the cabingt, that 
detected thegmeaning of mimicry and gave to science a rational 
explanation of the mystery, but ag ardent explorer and naturalist, 
who devoted many of the best years of his life to field-work in 
twopical lands, I am the last to undervalue the knowledge of the 
systematist,-which is absolutely indispensable to all intelligible 
record, and I fully recognise that no naturglist can be properly 
equipped for his work without a fair amount 8f systematic 
training ; but philosophical discovery in any direction such as 
we are now considering can never be truly advanced without 
unflagging observation and éxperiment among organisms living 
in their natural environment. How but by the closest and most 
exact attention to the entire life-history of animals in their native 
haunts can we expect to deal satisfactorily with such questions as 
this of mimicry, of protective resemblances generally, of seasonal 
dimorphism, sexual selection, local variation, and the like? 
Admitting gratefully the good work of this kind which has been 
carried on in Europe, and especially in our own country, one 
cannot but regret that from tropical regions, where alone the 
abundance, complexity, and incessant activity of life afford full 
prospect of the adequate reward of such research, we have little 
more than®isolated notes and unconnected and incomplete 
observations; mere indications—precious as they are—of the 
rich harvest that lies unreaped for lack of resident workers 
devoted to the task. 

It is on this. account that I earnestly renew the plea put’ 
forward from this chair on May 5 last, for the establishment, in 
tropical countries, of biological stations for the study of the 
terrestrial fauna ; where, as in the existing marine biological 
stations, naturalists could follow, during a succession of seasons, 
special lines ‘of observation and experiment under favourable 
conditions of laboratory and other equipment, free from the 
hindrances and distractions of ordinary collecting travel, and 
with all the advantages of mutual help and encouragement. 
The living expenses, for men of the simple tastes of the naturalist, 
would not be great ; and I feel certain that, with the increasing 
facilities for swift transport, it would not be long before many 
students of biology would embrace the opportunity so provided 
for the effectual prosecution of researches of the utmost value to 
science. 





UNIVERSITY AND EDUCATIONAL ° 
INTELLIGENCE. ° 


OxForp,—The usual courses in the Scientific and Medical 
Departments are being continued this tean. Prof. Ray Lan- 
kester is lecturing on the ‘‘Structure and | Classification 
Fishes,” and Prof. E. B. Poulton on the ‘ Natural History and 
Classification of Insects.” Prof. Tylor purposes to lecture on 
* Ancient and Barbaric Stages -of Culture compared with 
Advanced Civilisation.” The Regius Professor of Medicine 
(Prof. J. Burdon-Sanderson) proposes to continue his Pathoe 
logical Lectures of last term by discussing the “ Nature and 
Causes of Tuberculosis.” . o 

The examination for the Radcliffe Travelling Fellowship will 
begin on March 1.° Candidates,must have passed all the ex- 


aminations for B.As and B.M, in the University, and mute 


either have been placed in one of the First Class in one of the 
Final Honour Schoolse or have taken some University prize 
opa to all. 

CAMBRIDGE.—Mr. R. H. Biffen, of Cajas, ltas*been appointed 
Demonstrator of, Botany; Mr. eF. C, Kempson, also of 
Caius, Demonstrator of Anatomy ; and.Mr. H. W. Pearson, of 
Christ’s, Assistant Curator of th® Herbarium. 

The honorary degree of M.A. has been conferred on Dr. 
H. A. Giles, Professor of Chinese, and on Dr. W. H. R. Rivers, 
of St. John’s,eLecturer in Experimental Psyqhology. , 

Two Shuttleworth, Schelgrships in Botany and Comparative 
Anatomy will be awarded il Caius College in March. Candi- 

: e 
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dates must*be medical students of not less than eigHft terms’ 
standing.- Thé value of the scholarships is 552. a year for two 
or three years, Applications are to be made tg the tutors by 
March 1. 





M. GERNEZ, md¥tre ge conferences at the Paris Normal 
School, has been nominated director of the chemical research 
laborator, in succession to the late M. Joly. 


Pror. Frank CLowes, has been elected Emeritus Professor 
of Chemistry in the University College, Nottiggham, on accept- 
ing the position of chief chemist and chemical a€lviser to the 
London County Council. Fe will thus retain his professorial 
title and status, though no longer performing professorial duties. 
The following is the resolution of the College Committee #— 
** Resolved that in recognition of the valuable‘ services rendered 
to the College by Pr&f. Clowes, first in organising the Chemical 
Department, and afterwards for sixteen years discharging the 
duties of Chemical Professor, and for three years the duties of 
Principal, an honorary position of Emeritus Professor of this 
College be conferred upon him.” 


THE Somerset County Education Committee assists technical 
education in the county in a number of ways, but no branch 
of its work is likely to prove of more permanent value than 
the system of ajds to public secondary schools, for the pur- 
poses of securing efficient teaching of scientific and technical 
subjects. These grants usually take the form of capitation 
grants, with the provision that, if made at all, the minimum 
amount will be rooé per annum. Schools receiving the grants 
are open at all times, without previous notice, to inspection 
by Mr. C. H. Bothamley—the Director of Technécal Instruc- 
tion~ or other officer appointed for the purpose by the County 
Committee. It is satisfactory to find that the increased 
efficiency of the schools which has resulted from the aid and 
supervision of the County Committee has led in several in- 

, Stances to a marked increase in the number of pupils attend- 
ing them. > In addition to annual grants the Committee has 
aided schools by grants for building and equipment. There 
are, however, still considerable areas of the county in which 
a supply of efficient secondary education is almost entirely 
wanting. But the report of the County Committee points 
out that until local authorities receive the wider powers which 
it is hoped may be given to it by a Secondary Education Act, 
it will be almost impossible to provide for boys and girls that 
adequate supply of secondary education of a modern type, 
which, it cannot be too often repeated, is the only foundation 
on which it is possible to rear a system of higher technical 
education such as will bring the higher sections of the indus- 
trial community in this country up to the same level of know- 
ledge of their work as their competitors in foreign countries. 
It is also now becoming generally recognised that secondary 
education 6f thé®kind referred to is rapidly becoming indis- 
fensable to every one who desires to occupy a position of con- 


- trol gnd responsibility im his particular calling in life, whether 


he afterwards erfdeavours to add any higher technical training 
to his general education or not. The Somerset Committee 
fully recognise this educational principle, and their report 
shows that they aet upon it so far as teey are able. 


SCHOOLS of Science carried on in connection with the De- 
partment of Science and Art are schools in which systematic 
courses of instruction are followed. When these conditions are 
éulfilled, and a fair proportion of students take advanced 
courses, a special grant is made to the schools in addition to 
the ordinary grants. Recently, the Inspectors of the Depart- 
ment were given instructions to report omall cases of Schodls of 
Science where the students leaving at the end of the first year, 


ease: at the end of the second year, exceeded gwenty-five per cent., 


the idea being that such schools had no claim to be recognised 
‘as true Schools of Science, for a sufficient proportion of the 
students did not continue the systematic course of work P 
down. This agtign of the Department has met with consider- 
able opposition from teachers and school authorities who wish 
to obtain the special graħt without being qualified for it. 
Numerous schools which do pot fulfil, and never expect to 
fulfil, one of the eSsential conditions upon which the institution 
of a special grant to Schools of Science was originally approved, 
are yet claiming the special grant for such schools instead of the 
ordinary grant. The Department has now issued a second 
memorandum stating that it is notpflesired to. press unduly, by 
any hard and fast rule of percentgge, on those sclwols which 
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may, if time bggallowed them, esteblish themselves as Schools 
of Stience, when it is clear that there is’a bond fide effort to 
make them sch. More thaf this cannot very well be conceded, 
for grants ca be earned for instruction in any,ordinary sciénce 
orart school or class, without the creation of a School of Sciénce, 
in the same form as in a? School of Science, Że. on attend- 
ance. These grants are large, though not on so high a scale as 
in a School of Science. The Departmental Circular. points out + 
that the only justification of, a grant higher than the ordinary 
one is that the schol which receives it should fulfil conditions 
whiche dte not required from ordinary schools and , classes. 
Whether the conditions required should be in any way modified 
can only be properly con&idered when the information called 
far by the Department has been obtained. 





SCIENTIFIC SERIALS. 


Bulletin of the American Mathematical Society, Decembér 
1897.—In accordance with the amendeg by-laws of the Society 
(May 29, 1897), by which it was arranged that four'New York 
meetings annually should be held instead of eight, as previously, 
viz. on the last Saturdays of Oetober, February and April, and - 
an annual meeting in the lastgWeek of December, a meeting was 
held on October 30, The object of the change is to secure 
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greater prominence and interest for each meeging, and to afford 


the members of the Society a better opportunity for scientific 
and social intercourse. Each meettng now extends through two 
sessions, held in the morning and afternoon. Forty-one persons 
(thirty-seven members) were presegt, and this after the recent 
successful meeting at Toronto. Nine papers were read, of 
which abstracts are given here. Some of the papers are printed ` 
in the present number, and others will be published in journals 
whose titles are given.—Note on hyper-elliptie integrals, by ` 


‘Prof. A. S. Chessin, is one of the papers. If X, is a polynomial 
‘in x of degree 7; and P,,(x), Q,,(*),.. . polynomials in x of 


degrees 7, n,. . . , we know that the integration’ of 


| Ae Kee, 
where ca, 
fia, NX) 


is a rational function of x and ~X, is reduced to the integra- 
tion of Š 
wee o, Rix)dx 

rs NX, (2), 

where R(x) is a rational function of x. Prof. Chessin gives a 
practical rule for the integration of (/).—-Certain classes of point 
transformations in the plane, by Dr. E. O. Lovett, was read at 
the May meeting. 
to plane curves (spirals) in a subsequent note. The properties 
discussed and the points of ‘view differ sufficiently (in. the 
author’s opinion) from the forms discussed by Laisant (Nouvelles 
Annales, 1868, p. 318) to warrant its publication. — Prof. H. B., 
Newson in a paper, read at the April meeting, entitled “ Con- 
tinuous groups of circular transformations,” has for his object the 
presentation of the outlines of a fairly complete theory of the 
continuous groups of linear fractional transformations of one 
variable. His method differs from the methods of Lie.—Dr. C. 
A. Scott, in her review of ‘‘ Julius Plitcker’s Gesammelte Mathe- 
matische Abhandlungen ” (edited by A. Schoenflies, 1895), gives 
a very interesting sketch of this first: volume, which contains 
thirty-nine memoirs by Pliicker and Clebscli’s ‘‘ Gedicht- 
gissrede” from the sixteenth volume of the Göztingen Abhand- 
lungen. From the “ Notes” we learn that Prof. Newcomb, the 
President of the Society$ had chosen the philosophy of hyper- 
space as the subject of his address at the annual meeting 
(Décember 29, 1897).—The valuable ‘list of new publications 
cofers a wide field of mathematical work. 


Bulletin deal’ Académie deseSciences de St. Pétersbourg, 1896, 
Tome v. No. 3.—Report of the work of the Russian Archzo- 
logical Institute at Constantinople, by Th. Quspensky. The chief 
work of the Instituteis the collection and the syidy\of antiquities ; 
excursions to Trebizonde, Samsun, Sinope and \A\thens -were * 
organised for this purpose. A library and a small Museum have 


It is’ proposed to apply the transformations . 


+ 


been opened.—The declinatioms of fourteen stars Which a 


observed at Pulkeva for the study of the variations þf latitude 
at Kaain, by A, Ivanof.—On vinil-trimethylene and Qhylidene- 
S f 
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* trimethylene, by G. Gustavson. —Short' report of a *journef to 
' *Novaya Zemlya in 1896, for the observationąof the eclipse of 
‘the sun, by Prince BeGalitzine. The eclipse oMervationss as is 
known, were made under fairly favourable conditiins, through a 
light. veil of cirrus clouds. After the eclipse, {$e expedition 
made an excurSion inland in the high mountain region which 
ecovers the island in the north-eastiaf Karmakuly. The excur- 
sidh lasted only nine days. A glacier, two miles long, was dis- 
covered at the head of Karmakulka River; very large neves are 

” a charatteristic feature of this part of the highlands. 
No. 4.—Study of the anatomy of Heantgobdella peledina, by 
+, A, Kowalevsky (in French), with six engravings. —Report of 


O. Backland on his journey to Paris and Odessa, for the unification, 


of tfle constants accepted in astyor@@iical ephemerides.—On the 
+ testing of glycerine and the analysis of wax, by F. Beilstein avd 
R. Rinne (in German).—Note on a dry fog observed in Samara. 








=) ` SOCIETIES AND ACADEMIES. 
A ; e . Lonpon. i 
Entomọlogical S®ciety, January 19.—Annual Meeting. 


—Mr. R. Trimen, F.R.S., President, in the chair.—The 

b&lance-sheet for the past ygar, showing a balance in the 

e ` Society’s favour and an improvement in the financial position, 

was read by Mr. A. H. Jones, on@of the auditors, The Secre- 

* tary then read the Report of the Council, from which it was 

seen that during 897 the Society had lost 7 Fellows by death 

and 5 by resignation, and hag elected 24, the total number now 

on the list being 398. The Zrazsactéons for the year contained 

-19 memoirs, illustrated by 11 plates, and extending to 434 pages. 

As a mark of respect to the Mte Mr. J. W. Dunning, the Coun- 

e citthad decided 1o present ‘his portrait as a frontispiece to the 

volume of Zransactions for 1897. It was announced that the 

following Fellows had been elected as Officers and Council for 

1898 :—Presid@nt: Mr. R. Trimen, F.R.S. Treasurer: Mr. 

R. McLachlan,. F.R.S. Secretaries: Mr. W. F. Æ. Bland- 

ford and Mr, F. Merrifield. Librarian: Mr. G. C. Champion, 

Other Members of Council: Mr. W. Bateson, F.R.S., Dr. T. 

+ A. Chapman, Sir G. F. Hampson, Bart., Mr. M. Jacoby, Mr. 

A. H. Jones, Dr. P. B. Mason,.Mr. O. Salvin, F.R.S., Mr. J. 

W., Tutt, Mr. G. H. Verrall, and Mr. C. O. Waterhouse, The 

President nominated as Vice-Presidents Sir George Hampson, 

f Mr, McLachlan, and Mr. Verrall, and his address was then 

read on his behalf by the Secretary. After briefly reviewing 

the position of the Society, and referting to the losses sustained 

by deaths during the past year, especially those of Dr. Fritz 

Müller, Mr. J. W. Dunning, and Captain E. Y. Watson, the 

President proceeded to review the subject of mimicry. (An 

abstract of his address is printed in another .part of this issue of 

NATURE.) On the motion of Lord Walsingham, seconded by 

Mr. F. D. Godman, a vote of thanks to the President for his 

e able and exhaustive sumniary of the subject, and for his services 
during {he past year, was carried by acclamation. e 


Geological Society, January 5.—Dr. Henry Hicks, F.R.S., 

‚æ President, in ‘the chair.—On the structure of the Davos Valley, 
by A. Vaughan Jennings. - Evidence was brought forward to 
show that.the level area, about four miles in length, near Davos, 
is occupied by superficial depositg, and that the lateral talus-fans 
there have been cut through at a. relatively recent date since 

e their accumulation ; that the northern end towards Wolfgang 
Ys blocked by moraine-material of great thickness, but for which 
the Davoser See would drain north’ to the Landquart, carrying 
with it the waters of the Fluela and ‘Dischma ; that the contour- 
lines suggest the former existence of a far larger lake stretching 
south towards Frauenkirch, and that in that part there is proof 
of the previous existence of a great detrital fan sufficient t& 
account for the existence of the lake in qwestion.—Sections along 
the Lancashire, Derbyshire, and East Coast Railway between 
Lincoln and Chesterfield, by C.*Fox-Strangways. The portion 
of. the line considered in this paper occupies a distance of about 

+ forty miles, and runs nearly at right angles to the strike of all 

the Beds from the Lias to the'Coal Measures. ° 


Royal Meteorological Society, January 19.—Mr. E. 
Mawley, President, ła the chair.—The Secretary read the report 

_ eofthe Councilfior the year 1897, showing that there had been an 
g increase in fe number of Fellows and that the finances. were 
ffm adres The President, Mr, Edward Mawley, then gave 
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an address qh weather influences on farm and garden crops, in 
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~order Holocephali. 


whith he pointed dut 
meteorðlogy, agriculture and horticulgire. He efplained the » 
„special characteristics of the climate of the British Isles as regards 
temperature, winfall, &e. Of all the influences brought to“bear 
on vegetable life by the atmosphere, he considered temperature 
to be the most powerful and far reaching, and only second to ° 
this came rainfall. The leading effecys of Snow, wind and sune 
shine, as well as of prolonged droughts, severe frosts and per- 
sistent rains, were also, described. He then deal? with the 
influence of different important weather changes on such farm 
crops as wheat, roots, grass, &c., as well as on fruit treeg, vege- 
tables, and gowering plants in the garden, In his concluding 
remarks -he called, attention to the great wantof experimental 
farmsin conjunction with meteorological stations being established 
inthis and other countriesin Europe. For it was only by thé | 
examination of meteorological observations, together with weekly 
records of: the extent and character of theggrowth made by our 
leading crops, that the close connection existing bet®vee weather 
changes. and their ‘influences on such crops could be clearly 
traced.—Mr. F. C.. Bayard was elected President for the year. 


Zoological: Society, January 18.—Dr. Albert Günther, 
F.R.S., Vice-President, in the chair.—The Secretary exhibited, 
on behalf of Prof. Robert Collett, a specimen of a supposed 
hybrid between the Fieldfare {Turdus pilaris) and the Redwing 
(T. tHacus).—Mr, W. E. de Winton exhibited and made remarks 
onaskin of a zebra from British East Africa, belonging to a 
form described by Herr P. Matschie as Equus burchelli bohmé, 
obtained by Captain S. L. Hinde at Machakos.—Mr. L, W. 
Byrne read a paper on the general anatomy of the fishes of the 
The paper contained a brief account of the - 
anatomy of,the soft parts of Chimera monstrosa and Callo- 
rhynchus antarcticus, and a comparison of them with a typical 
Elasmobranch such as Scyl/um.—Dr. W. G. Ridewood read a 
paper on the development of the hyobranchial skeleton of 
Alytes, in which he showed that of ‘the two. axial cartilages. 
present in the larval hyobranchial skeleton of this Batrachiam 
the anterior one disappears completely, while the posterior,. 
which is remarkable in extending back to the laryngeal sinus, 
‘persists as the central part of the body of the hyoid.—-Mr. F. O. 
Pickard-Cambridge read a paper on the Cteniform Spiders of” 
Africa, Arabia, and Syria, which contained a list of the species 
already described from these countries, with notes on their 
identities, and descriptions of nine new species.~Mr. L. A. 
Borradaile gave an account of the Crustaceans of the order- 
Stomatopoda represented in the collections made by Messrs. 
J. S. Gardiner and Dr. A. Willey in several of the South Pacific- 
Islands. Ten species were enumerated, of which three, viz. 
Gonodactylis espinosus, Pseudosquilla oxyrhyncha, and Sguilla: 
metltitubercilata, were described as new. ; 


EDINBURGH, é 
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Royal Society, January 17.—Rev. Prof. Flint in the chaire 
—Dr. Hugh Marshall read a note on the axes of symmetry’ 
which are crystallographically possibl@. In this pape? the- 
author gave a proof simpler than that of Gadolin (‘* Mémdire- 
sur la déduction d’un seul principe de tous ds systèmes crystal 
lographiques avec leurs subdivisions”), namely, that if the law, 
of rational indices be assumed, only digon&l, trigonal, and 
hexagonal axes are possible with crystals. The proof rests on. 


the assumptions, that an axis of symmetry is necessarily a 


possible @dge or zone axis, and that there are possible edges. 
perpendicular to any axis of symmetry, z.e. that the plane toe 
which it is normal is a possible face. These assumptions are- 
formally proved, and then the proposition that an axis of sym-- 
metry of the 2th order is crystallographically possible only whem 
cos 2m/# is rational, is proved generally. The value of 2 ‘is- 
limited by the laws gf rational Indices to those cases wher@™™™e 
cos 2n/v.is rational. Further, from the nature, of an axis of 
symmetry, 7 must be æ wholé number. - It is shown by N.’ 
Bougaieh, in the appendix to Gadolin’s paper, that sthe only 
values of 7 which satisfy these two conditions are 2, 3, 4, and 
6. Consequently only digonal, trigonal'and hexagonal axes 
of. symmetry fire possible with cfystals.* Prof. Geikie com- 
municated `a paper, by Mr. Jopn S. Flett, on the Old Red 
Sandstone of the Orknéys.—Dr. R. H. Traqhair, F.R.S., had 
a paper on the fossil fishes of the Orcadian series of the Old 
Red Sandstone of Scotland. As many as fifty-eight species of 
fossil ‘fishes h@d been, up to 1888, named afid described from 
the Orcadian rocks of the Moray Firth area, of Caithness, and 
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* of Orkney; but Dr. TraGudir showed that their nomenclature 


* had fallen into a state ofechaos, principally by the unnécessary 


milltiplicatjon of species upon deceptive characters, as well as, , 


to some extent, by the confusion of forms whicheactually were 

e distinct. The previous list was accordingly, reduced from fifty- 
eight to twenty-four, while, during the past ten years, Dr. 
Sraquair has added “ning new species,.making the entire 
number ug ‘to thirty-three; Of these’ new spécies, three are 
described for the first time in the present paper, namely, 
Homocanthus crassus and Asterolepis orcadensis, from Orkney; 
Chetreanthus striatus, from Caithness. The rest of the paper 
consisted of an enumeration of the genera ad species of Or- 
cadian fossil fishes, their synonymy, and the localities in which 
they are found in the three areas—Moray Firth, Caithness, and 
Orkney. No fishes have been found as yet in the Orcadign 
beds of Shetland. Of the thirty-three species, twenty-seven 
occur in Caighness, twenty-four in Orkney, and seventeen in 
_ the Mordy Firth beds, the small number in the last-named area 
being apparently due to the absence of certain geological 
horizons, which are represented both in Orkney and in Caith- 
ness. The paper was illustrated by limelight pictures. of the 
principal forms of Orcadian fossil fishes, both as they occur in 
the rock and as restored by the author. 


Mathematical Society, January 14.—Mr. J. B. Clark, 
‘President, in the chair.—The trisection of a given angle, by 
Mr. Lawrence Crawford.—The centre of gravity of a ‘circular 
arc, by Mr. G. E. Crawford.—-A ‘demonstration of the apparatus 
used in practical skiagraphy by the Röntgen rays was given. by 
Dr. Harry Rainy. i . 


T. 


PARIS. 


Academy of Sciences, January 17.—M. Wolf {n the chair. | 


—Notice of the life and works of M. d'Abbadie, by M. Hatt.— 
On some results relating to the phenomena discovered by M. 
. Zeeman, by M. A, Cornu. Further improvements in the methods 
of observation give results not altogether agreeing with those 
of the original experiments. The action of the magnetic field 


upon the period of vibration of the radiations from a luminous | 


source appears to depend not only upon the chemical nature of 
’ the source, but also on the nature of the group of rays in the 
spectrum to which each radiation belongs, and on its function 
in this group. If the direction of the field observed is normal 
to the lines of force, each ray becomes four, and not three as 
originally announced by Dr. Zeeman.—Remarks by M. Henri 
Becquerel on the preceding communication. —On the separation 
and estimation of iodine, bromine, and chlorine, by M. Ad. 
Carnot. The separation is based upon the removal of iodine by 
carbon bisulphide after acting upon the mixture with nitrous 
vitriol; the bromine is, then. set free by chromic acid at 100°, 
and removed by the same solvent. Fairly satisfactory analytical 
results are appended.—On the decimal hour system, the 
divisions of the @ay and the circle, and the geographical table, 
“by M. Henride Sarrauton.+—Occultation of the Pleiades by the 
moqp, January 3, 1898, observed at the University of Paris, by 
M. G. Bigourdan.—Occultation of the Pleiades group, observed 
at Lyons, by M. Ch. André,—On the four large planets, by 
M. Emile Anceauf. Certain simple nitmerical relations have 
“been found to exist between the masses and major axes of orbits 
of Jupiter, Neptune, Saturn, and Uranus,—On the representa- 
tion of uniform analytical functions, by M. Paul Painlevé.—On 
the convergence of series representing the integralą of differ- 
eential equations, by M. Paul Staeckel.—On the irregular 
integrals of linear differential equations, by M. J. Horn,—On 
the existence of integrals of a partial system, determined by 
certain initial conditions, by M. Riquier.—On the systems of 
triply orthogonal surfaces where the surfaces of a family 


eammeadrnit of. the same spherical representation of their lines 
_of curvature, by M. Maurice Fouch€.—On the. basis of. 


+ projective g@ometry, by M. H. G. Zeuther.—On the 
. problem, of the cooling of a heter@eneous bar, by M. W. 
Stekloffi—On gas mixtures, by M. A. Leduc. The agthor 
proposes to réplace Igalton’s law, that the pressure of a mixture 
of gases is equal ta the sym of the pressures that each would 

_ occupy in the same receptacle, by another, that the volume 
occupied by a mixture of gase#is equal to fhe sum of the volumes 
that the component gases would occupy under the conditions of 
pressure and température of the mixture, the two statements 
being only idenéical when Boyle’s law holds, exactly.—De- 
tefmination of the density of gases,an very small volumes, by M., 
Th. Schleesing, jun. The method described gives very fair 
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results with quantities of gas as small as 6 e.c.,-and requires * | 


neither the use ? a barometer nor 4, balance. 
gas whose dergity is to he determined is baganced hydrostaticallys, 
against a col¥mn of gas of known density and absorbable by 
causti¢ potas such as carbon dioxide. The manipulation and 
calculation are extremely simple. Further detafis and numerical 
‘results will be given in a latee paper.—On an apparatus called thee 
hermetical poures, by M. R. Personne de Sennevoy. With fhe ` 
apparatus in question, a diagram of which is given, a portion of 
a liquid contained in a hermetically élosed vessel can’ be ex- * 
tracted without intypduci&g ahy other fluid into the vessel.— 
On the thermodynamic potential, by M. A. Ponsot.—On the 
spectrum of the kathode rays, by M. Birkeland.-«On_ the 


` spectrum of cadmium ima satuym tube, by M. Maurice Hemy. 


The wave-lengths of the teg principal lines were measured with 
an accuracy of six significant figures.—On the absolute value of 
the magnetic elements on January 1, 1898, by M. Th. Moureaux. 


The calculations are made for the elements at Paris, Nice and . 


Perpignan.—Contribution to the study of the electric furnace, by 
MM. Gin and Leleux.—New method for measuring the intensity 
of a magnetic field, by M. E. Bouty. Acliquid conduetor is 
allowed to flow normally to the lines of force in the figld to be 
measured. - The constant electromotive. force induced in the 
liquid vein is measured by mgans of the capillary electr®- 
meter.. It was found „that tap water served very 
well for thé conducting “liquid, and by increasing the 
velocity of flow the sensitivéness of the method can be 
increased almost indefinitely. 
order of 0'5. C.G.S. units. —On‘a thermometric mercury ammeter, 
by M. Ch. Camichel.. ‘A thermometer bulb is placed ina glass 
tube slightly larger, and the narrow annular space filled with. 
mercury through which the current*is passed. The instrument 
described measures up to 2 amperes with an approximatiomf 
1/200th.—Discharge by the Röntgen rays. Secondary effect, 
by M. Jean Perrin. The, hypothesis provisionally put forward 


of a superficial phenomena is now shown to be inffprobable.—On 


the electrieal resistance of crystallised silicon, by M. Fernand 


Le Roy. The resistance of silicon is about 1300 times. that of 
electric light carbon, and diminishes on heating, a decrease of 
about 40 per cent. corresponding to a rise of 800° C,—On some 
new compounds of the cerite metals, by M. Andre Job.—On 
aldehyde ammonia, by M. de Forcrand. Calorimetric data of 
the solutions of this substance.—On A-isopropyl-y-acetylbutyrate 
of ethyl and on the stereoisomeric acids derived from it by con- 
densation, by MM. Ph. Barbier and V. Grignard.—On the 
oxidation of ammonia compounds by the ferments of the soil, 
by M: E. Demoussy. Under the: influence of the bacteria of 
the soil the amines are oxidised to ammonia, and ‘this goes to 
nitrite and nitrate in the usual manner. The more complex the 
amine the slower is the course of oxidation. —Bacilli of beriberi, 
by M. Gustave Nepveu. Three forms of bacilli differing in size 
(8 4, 3 m for the two larger) weré found, but it is not quite certain 
that these are distinct forms.—On the structure of the cirrophore , 
in the"Polynoidia, by M. G. Darboux, jun.—On the elongations 
of the anterior portion of the body of the Prosobranchia and 
their influence- upon the corre8ponding region of the digestive. 
tube, by M. Alex. Amaudrut.—On a celomic gregarian 
presenting a phase of asporulic multiplication in the evo- 
.lutive cycle, by MM. Maurice Caullery and Félix Mesnil, 
The new species is a parasite in the general cavity of 
Dodecaceria concharum, and is named Gonospora longissima: 
—Sex and molecular dissymmetry, by M. Félix Le Dantec.— + 
Some remarks by M. Edmond Perrier Gn the preceding paper.— 
On the supposed chloragogenesis of the general cavity of the 
Ophelize, by MM. J.. Kunstler and A, Gruvel.—On the existence 
-of a malacological polybathic fauna at great depths in the Atlantic 
nd Mediterranean, by-M. Arnould Locard. Outside the well- 
defined littoral zones,there exists both in the Atlantic and 
Mediterranean a fauna capable of living and developing at depths 
of over 2000 metres, to which the name polybathic is given. This 
fauna contains many Gastropods, and is especially rich in 
Scaphopods and Lamellibranchs.—On the origin of the double 
sheath of the root of Zrofg/um, by M. Camille Brunotte.—-On 
the preparation of gentianose, by MM. Ed. Bourquelot and L. 


o 


A column of the* °° 


The fields meaSured were of the==—= 


Wardin.—On the germination*and hibernal fructification of the =° 


truffe, by M. A. de Gramont de Lespatte.—Qn the mineral 

layers of oolitic iron of the new basin of Briey, py M. Georgese 

Rolland. Complete geological sections of these Maportant beds 

of Meurthe-et-Moselle are given.—On the caves of Sau 

(Gard); and theeform of the reservoirs of springs afl calcareous 
<< 


` 


# knowledge of the biology of the island, the author gives 


* steps should be taken to commemorate in some suitable way the 
‘—~eet®te Baron’s work, and an influential committee was appointed 


* tim® to time in recognition of botanical, pharmaceutical,. or 


* Spencer 


¢ 
Sk Augfralian and Papuaneshells conclude the paper.— 


= lected by Mr. W. W. Froggatt. New Papuan shells from German 


.e In the abstract of the Comptes rendus of the’ meeting of the 


» Straits, and Decapterus leptosomus, a mackerel-scad which 
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soils, by- MM. E. A.~Martel_ and A. Viré.— 
the oceanic circulations in thé Bay of Biscay, by Wg I. Thoulet. 
~-Observation of a doublé meteor at Vannes, of January’ 3, 
1898, by M. Georget.—Remarks by M. Calland§eau on the. 
preceding note. * =” 


Paris Academy of October 26, a paper by M. Gaston Séguy on 
a new method of reducing the time of exposure in radiography 
was referred to (November 4, 1897, p. 24). Dr. Max Levy 
writes from Berlin to call atténtioff to ghe fact that the 
method described originated with, him, and that M® Séguy 
acknowledged such to be the case in the course of the paper 
comfhunicated to the Paris Acadentye - 
: e 
; New SourH WALES. . 
Linnean Society, November 24, 1897.—Prof. J. T. Wilson, 
President, in the chair —The President formally announced the 
death of Prof. T. Jeffery Parker, F.R.S., of Dunedin, a corre- 
sponding member of the Society, on November 7, It was 
resolve@l that an expfession of sympathy from the Society should 
be tendesed to Prof. Parkers family.—~The President com- 
mended to the favourable notice of the members the report of a 
meting held at Melbourne, fog'the purpose of forwarding the. 
movement to establish some pefrganent memorial of the late 
Baron von Mueller. It was resolved that it was desirable that 


to carry-out the proposal. Itis hoped that a sufficient sum -of 
money. will be forthcoming to provide for a bust or medallion of 
„the Baron, as well as for the endowment of a medal or prize to 
bè associated with the Baron’s name, and to be awarded from 


horticultural work in the various Australasian Colonies. Sub- 
scriptions in aid of this project may be sent to Prof, Baldwin 
(The. University, Melbourne), one of the hon, 
secretaries,—Plants of New South Wales, illustrated. Part 
ix., bye R. T. Baker. The. species figured and treated of 
are Acacia gladiiformis, A. Cunn., A. obtusata, Sieb., A. 
rubida, A. Cunn., and A, ¢riptera, Benth., var. nov.—On 
some, New South Wales Fungi, by D. McAlpine. Seven 
. species occurring on the leaves or bark of indigenous trees are, 
recorded. Of these four are described as new, and two are 
recorded from this Colony for the first time.—Observations 
on the Eucalypts of New South Wales. Part iii., by Henry 
Deane and J. `H., Maiden. , In this third contribution’ the 


species dealt with are Eucalyptus hamastoma, E. Sieberiana, \ 


Æ. stricta, E, obtusiflora, and some allied forms.—On some 
Australian Zleotring, Part ii., by J. Douglas Ogilby. Five 
additional species of Australian eleotrins are described.—On 
two new Australian fishes, by J. Douglas Ogilby. The two 
species described are Harenguia stereolepis, from Torres’ 


annually visits Port Jackson but has hitherto escaped notice.—- 
A contribution to the zoology of New Caledonia, by J. 
Douglas Ogilby. After alluding to the meagreness of our 


a list of the fresh-water fishes referable to six species 
brought back by Mr. Hedley, with observations thereon.— 
On Australian Zermitide. Part iii., by W. W. Froggatt.— 
Eleven species of Termes, of which ten are new, and seven 
species of Autermes, of which five are new, are described. ‘In 
miost cases some account of the nests is also given.—On new 
Marine Mollusca from the Solomon Islands and Australia, by 
John Brazier. The Volute described at Jast meeting from an 
imperfect specimen is redescribed from a’ perfect example which’ 
subsequently became available. -Descriptions also'are given o$ 
a new cone from Flinders, Victoria, of two from the Solomon 
Islands, and of a species of xinga from the Gippsland Lakes 
Entrance, Victoria.—Observations on Papuan land and fresh-' 
water shells, with descriptions of new species from New Guinga 
and Western - Australia, by C, F. Ancey.: From Western 
Australia the new species Zyachia Broggatit, T. orghochetla and 
T. monogramma are described and figured from material col- 


` New Guinea arg SajMbasis leptocochlea and Chloritis Méllendorfii, 
ewfth which isfigured Pupina Beddomet, described in an -earlier , 
volume of tl Society’s Proceedings. Critical observations on 







Mr. R. T. Baker exhibited specimens of campleor and camphor 


oil obtaingl from the leaves of ‘Cinnamomum Oliverd,e Bail, 
- NO. 1474, VOL. 57] ° 
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Rusiderations on ' 


‚locality, but it is quite possible that there are 











The yietd of camphor is about-4 pey cent. 
odoureand appearance the ordinary camphor’ of commerce. Its 
melting point yas betw€en 173°8 and 173, the melting poirt of 
ordinary camphor being given as 175°C. Its specific rotation 
is also almost identfal with.that of common camphor. Tht 
camphor oil was obtained with the cgmplfor, both floating one 
the surface of the water, and was separated by pressure. The 
amount of oil was equal to ‘364 per cent., but stil? retained 
some camphor in solution.—Mr. R. Etheridge, jun., exhibited 
some drawings of undetermined leaves, presumably of Tertiary 
age, from Rajlo’seShaft, Coolgardie, forwarded by the Govern- 
ment Geologist of West Australia to Mr. H, Deane. Also 


; specimens of leaves, at present undetermined, from a quarry on 


thg Diamantina River, near Birdsville, a little over the 
Queensland and S, Australian border, inthe former Colony, 
lat. 25° 55’ S., and long. ‘138° 25’ (E. approximately. Mr. R, 
L. Jack’ states that Birdsville is ‘a Lower Legend 
esert 
sandstone tablelands in the neighbourhood, and the plants 
may come from one of these.”—Mr. Edgar R. Waite ex- 


‘hibited (1) examples of Typhlops aluensis, Blgr., from 


Wai Obi, Vuna Pi, Fiji, where they are -known to the 
natives. as ‘‘Naota.” This species -was previously known 
only from the Solomon Islands, and the new record -sup- 
plies further evidence of the similarity of the faunas of the 
two Archipelagoes. (2) A New Zealand fish (WMeptotichthys 
wolacéus, Hutton) recently caught in Port Jackson, and the 
-first recorded occurrence in Australian waters. '(3) Two photo- 


. graphs taken at Layson Island (Hawaiian Islands); one exhibits 


an immense concourse of albatrosses (identified by Mr. A. J. 
North as Leomedea immutabilis, Rothschild) incubating their 
eggs,.and the other the method of collecting and transporting 
the eggs. This photograph shows, in addition to wheelbarrows 
‘and boxes, two railway trains, the wagons of which are literally 
piled up with eggs. (4) A block of limestone from the Jenolan 
Caves polished by Rock Wallabies (Petrogale penicillata, Gray). 
—Mr., Fred. Turner sent for exhibition a series of specimens of 
the grass Danthonia pilosa, R.Br., from near Finley, Riverina, 
with the infloresence affected with a parasitic fungus. Fifteen 
other species of Australian grasses were known to him as subject to 


-similar attacks, The subject of the effects produced upon stock by 


feeding on-diseased grasses was one well worth investigation. — 
Mr. Palmer showed a specimen illustrating what’ he thought 
might be considered an undoubted case of root-grafting. Also 
a clump of the galls of Brachyscelis duplex, Schrader, from the 
Blue Mountains ; and a quartz crystal or sacred stone presented 
to-his father by an aboriginal of the Port Stephens tribe, fifty 
years ago.—Mr. North exhibited the sexes of the rare White- 
vented Wood Swallow, Artamus albiventris, which he had 
shot on -Tyreel Station on the Gwydir River; also the 
nest and eggs of these birds found at the sgme time in the 
top of a hollow stump by Mr. E. Stirton, of Moree, Also some 
siliceous stones, land-shells, berries, pieces of coloured glass, 
and a galvanised iron screw procured frém a play-house of the 
Spotted Bower-bird (Chlamydodera maculata, Gould) on 


Weebollab8lla Station; the parallel walls gf the bower were ' 


wholly constructed of dried ‘spear or corkscrew-grass (Stipa 
setacea) set upright in a slight foundation of ffhe twigs. Like- 
wise, two sets of the eggs of the Pied Honey-eater (Certhionyx 
Zeucomelas, Cuvier), procured in Western New South Wales near 
the SoutheAustralian border ; and the eggs of another Honey- 


eater, presumably an undescribed species. ` e 


AMSTERDAM. o 


Royal Academy of Sciences, December 24, 1897.—Prof. 
van de Sande Bakhfyzen in the chair.—Prof. van Wijhe, on an 
automatic injector foreTeichmann’s substance, and presented a 
paper on it for publication in the Proceedings.»-Prof. van de 


Sande Bakhuyzen presented, for publication in the Proceedings, ` 
(a) @paper by J. Stein, of Katwijk, on elements of the planet 


424= 1896 DF, and ephemeride for 1898 ; (4) om behalf of C. 
Easton, a papeg on the grouping of the stafs in the Milky Way ; 
and (c) made some remarks on the distribufion of stars in space, 
which will-be inserted in the Prpceedings.—Prof. Schoute con- 
tinued a communication, presented on his behalf by Prof. 
Darboux to the Academy of Sciences of Paris, extending his 
theory, given there, of the deterfhination of focal curves of plane 
curves in posse§sion of an axis of symmetry to that of the fogal 
surfaces of surfaces, that admit of a plane of symmetry.—Pref. 
van der Waals presented, on -behalf of, Dr, P. Zeeman, 
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APELIED ‘MECHANICS, AND THE WAY TO 


*. “TEACH IT. 


3 , Applied Mechanics: a Treatise for the Use of Students 


Pg students. 


«a 


who have time to work Experigental, Numerical, and 
Graphic Exercises illustrating the*Subject. By John 
Perry, D.Sc., F.R.S. Pp. v + 678. (London: Cassell 
and Co., Ltd., 1897.) e %e 
PRES PERRY’S position in the Department 
_ of Science and Art gives him so wide an influence 
-on the teaching of applied mechanics throughout the 
country, that a book which expounds and exémplifies the 
method of teaching he approves will be received with 
keen interest. But®the volume before us has no need 
gf any adventitious claim on the attention of readers. 
Prof. Perry has the knacl® of throwing his personality 
into his, books. You may nêt always agree with him: 
indeed, nothing would distress him more than to find 


“you doing that; for what is the use of trailing a coat 


unless a gentleman willbe so good as to tread on it? 
But, at any rate, you will not find him dull. He holds 
you alike by what he Says and how he says it. You 
recognise in every chapter the fulness of his knowledge, 
the ripeness of his experience, the freshness of his 
methods, th& individuality of his style. It is a style 
ewhich some of us are too steeped in conVention to 
enjoy ‘without qualification. ‚I must myself confess to a 
measure of distaste for the “ Clarendons” which flash out 
every here and there over the printed page, not in head- 
lines, but to emphasise words and phrases in the text. 
And the numerous “asides” about educational methods 
and other things are oddly placed in a treatise on 
applied mechanics. But the most critical reader will 
find his admiration, compelled. by the immense amount 
the book contains of excellent matter not found, or not 
readily found, elsewhere 3 and he will admit that the 
work is pre-eminently alive in every page, and that the 
author is speaking throughout with a real knowledge of 
real things. ae 

Prof. Perry describes it,as a treatise for the use of 


and add that every teacher of mechanics should possess 
himself of a copy. It is ceyainly not for beginners. A 
fairly advanced student will find it very helpful, perhaps 
as a minè in which to dig rather than as a course to 
be systematically followed. “To the teacher of applied 
mechanics it will prove invaluable, and through him its 
influence will, I believe, be far-reaching. 

It is clear enough that Prof. Perry is addressing tke 
teachers at least as much as the taught. Else. what 
mean the frequent homilies on teaching, such as these? 

“We believe that the principles. which an engineer 
really recollects and keeps ready for mental use are very 
fey. ... We ought to teach him how &o learn for 
himself. Any child can state Newton’s second law of 
motion, and the gther half-dozey all-important principles 
gf mechanigs, s0 as to get full marks*in an examination, 
paper ; thg engineer knows that the phenomena he deals 
with are fexceedingly complex, and that only a long 


# experienfe will enable him to utilise thg so easily stated 
= 


ay 






principlg ” (p. 2). . 
“Thef most important lesson for a beginner, hoever 
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I'should rather say for the use of teachèrs, 


he m&y have studied mathematics and mécharics, and * 


-hoWever able he may be as a mathematician, is hiš — 


that he mugt not go on merely assuming that he knows 
how to do things; he must know things by actyale 
trial. ... Teachers will, notice that things requirin 
even a little preparation morethan other things wffl 
gradually become neglected... . When .we find our 
system to be going with clockwork regularity, and we 
feel no worry, we ought to believe’ that some change is 
necessary Ifewe find that the students are not absorbed 
in their work, we must undegstand that we teachers are 
in fault” (p. 3). Do ; 
e “If it is possible we try to learn all our mathematics, 
mechanics, physics, and chemistry from teachers who 
are engineers. What acquaintance “vith these, subjects 
we have ought to be a real knowledge, and not the glib 
pretence which suffices for examinations. . . . To effect 
this object we must work many numerical and graphical 
exercises, and try to conquer our contempt for simple 
laboratory experiments” (p.-3). 

“Our aimis to get students to think, and it is astonish- 
ing how difficult it is to effect this object. . .' In the 
mechanical laboratory I find that even the dullest student 
begins to think for himself if he is not too much spoon- 
fed ; and if his difficulties are not cleared away by some 
wretched routine system of laboratory work being adopted 
by cheap laboratory instructors, the fundamental prin- 
ciples of, mechanics will become: part of his mental 
machinery” (p. 56). . : ae 

In another passage the author insists, with great truth 
and force, on the desirability of introducing even ele-. 
mentary students to the fundamental notions and symbols 
of the calculus at the beginning of their study of applied 
mechanics. And in another he remarks that “ Newton’s 
method, the ‘Thomson and, Tait method,’ is very much 
to be preferred to any other method of starting in the 
study of mechanics”; and adds, “Every engineer ought 
to have his T and T’ (the elementary treatise) a well- 
thumbed book.” 

Chapter xi. opens with these rather oracular sentences : 


“ We sometimes assume that our readers know quite 
well the fundamental principles of mechanics, and then 
again we assume that they do not. We hope that they 
agree with us that we are right in proceeding in this 
way” (p. 242). ©. E . 

One more passage showing the missionary spirit of the 
author may be quoted’: ° : 


" “A student who works such an exercise as this care- 
fully is getting all sorts of valuable notions, not merel 

of mechanics but of practical mathefnatics. Unfor- 
tunately, twenty academic exercises can be worked out 
without much thought or trouble to teacher or student, 
and by’ the rules of the game this is sufficient for the 
passing of examinations. For the present, therefore, my 
advice will be followed by a few earnest students only— 
themen who want to know, the men who are not mérely 
in search of examination tips, the men who find academic 


exercises difficult because they think about what theese 


do” (p. 266). ` 

Like all the rest ef the book, these obiter dicia aré 
full of interest and suggestiveness. With most of what 
they contend for the present writerdieaftily agrees, He 
is disposed; however, to beli€ve that it is not always 
through excess ‘of thougkt that men fail even in 
“academic” examinations. ‘ 

One great lesson to be learnt from Prof. Perry is the 
value of the mechanical, laboratory*°as part of, the 


machinery of teaching. Not merely does he preach 
this in the passages quoted atd in others, but the book 
» P e. 
` e 


—e 


. 


- 


. is enrighed® by manye examples of the experifnental 
méthpd, and by many illustrations ef laboratory appa: 
ratus. Readers of Prof. Perry’s “ Practical Mechanics,” 
*of-which this book may be regarded ®as an extension, 
do not need to be fold ¢hat in the development of the 
mechanical laboratory hé has done pioneer work of 
the most important kind. In his preface he refers 
‘very prpperly to the initiative taken by Sir Robert Ball 
in the teaching of mechanics by quanfitatéve experi- 
ments, and he®also speak? in altogether too generous 
terms of work in this direction recently done in the 
Engineering Laboratory at Cambridge. But it is to 
‘Prof.’ Perry shimself that we owe in great measure the’ 
idea of a laboratory in which the students themselves 
carry out such experiments in applied mechanics, and 
the idea is one for which students, if not teachers, can- 
not be sufficiently grateful. Nothing contributes so 
much toward giving men a real and useful grasp of a 
mechanical principle than they should themselves make 
quantitative experiments with a piece of apparatus 
designed to exemplify the ‘principle. But there must 
of course be some preliminary training in theory, and 
the work of the laboratory must be in close touch with 
that of the lecture-room. ` 

In the history of Nicholas Nickleby we are 5 told how 
Mr, Squeers claimed to “ go upon the practical mode of 
teaching, the regular education system.” He taught his 
boys to spell “winder” and then go and clean it, to 
spell “bottiney” and then weed the garden. This early 
and crude example of the laboratory method had two 
grave defects, The book-work was badly done; and 
there was no sufficient’ connection between it and the 
practical work, for it must be admitted that weeding 
does not help to spell, nor spelling to clean windows. 
Add to this that Mr. Squeers quarrelled with his demon- 
strator, which was impolitic, and that his boys were, in 
Prof. Perry’s words, “too much spoon-fed,” and it is not 
strange that the laboratory method did not commend 
itself in his hands. 

We have changed all that, and as things are now 
tleere is perhaps a little danger of the practical work 

. receiying even more ¢han its due share of attention. 
Valuable as it undoubtedly is, the value of lectpres and 
reading and “ paper” work generally is not.to be under- 
rated. Prof. Pesry does well to insist that the student 
shall “work many numerical and graphical exercises,” 
as well as “make a great many quantitative lakoratory 
experiments.” 

° By the publication of his “Applied Mechanics” Prof. 
Perry has made a large addition to the debt which 
teachers and students of the subject already-owe him? 


‘eau le A. EWING. 





CHARLES CARDALE BABINGTON. 
Memorials, Journal, ‘and Botanical Correspondence of 
Charles Cardale Babington. Pp. xciv + 875. (Cam- 
bridge : Macmillan and Bowes, 18974) 
C Mar TERS] in the history of the teaching of botany 
have now been written in the biographies of four 
Campridge professors. In 1830 was publishéd Gorham’s 
bs Memoirs of John and of Thomas Martyn,” a book of 
-smiall size; and in 18626Jenyn’s * Memoir of the Rev. 
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J. S. Henslow} containing 278 pages. The last of this; * 
series, the vdfame under review, far éxceeds the others” 
in size, and @bntains 570 pages. 

The plan“of the book divides it sharply into three 
sections. The first of these sections is occupied by® 
notices from various sources, mostly reprinted from other 
publications, and diverse in the points from which the 
views of the diffeyent friters are taken, We find Prof. 
Babingtén in the light of a college friend from jhe pen * 
of Prof.’ J. E. B. Mayor, ag a fellow-teacher of sciesice 
frem that of Prof. G. D. Liveing, as a fellow-botanist by 
Mr. James Britten, as an archzeologist, and as a philan- 
thropist. The second section (270 pages) consists of 
the journal kept by him throughout his long life, and the 
third section of letters written by him to various botanists, 
The book closes with a list of his epublications, and a 
very complete index in two parts. 

Undoubtedly the greatest jnterest in the volume lie% 
in the scattered sentenceg Which refer to the struggle 
for the recognition of science as an educational subject, 
in which struggle Babington played no small part. 
1826 until his death in 1895 hesresided in Cambridge ; 
and one may remind the reader what an immense 
change has taken. place since he first date, when the 
Elizabethan statutes were still in force. The early teactf- 
ing of botany in Cambridge was intermittent. Richard 
Bradley, professor from 1724 to 1733, seems never to 
have lectured ; John Martyn, his successor, lectured, 
from 1727 to 1734, and Thomas Martyr, who became 
professor in 1762, lectured for thirty years. In 1825 J. S. 
Henslow’s teaching commenced, and we are told that for 
seven years his class numbered sixty to eighty. The 
clearness and charm of Henslow’s lectures attracted 
many of the older members of the University to listen 
to him, and among these sat for six nearly consecutive 
years young Babington. After this we learn that the 
numbers attending the class fell. In 1861 there were 
no lectures. Babington, meanwhile being elected pro- 
fessor, begins to lecture in 1862, and in 1864 (p. 359) has 
a class of thirty-five to forty-five students, in 1865 (p. 
362) of forty, in 1866 (p. 205) of about forty-five.. Such i 
references as these, scattered sometimes in letters, ‘gSome- 
times in his journal, will serve as grist to the mill of ẹ 
a, historian wishing to write an account of science in 
England. The story of, Babington’s ` influence for the 
promotion of natural histdy, especially in the years 
before he became professor, is admirably told in Prof. 
Liveing’s memoirfon p. lvii. 

A regular attendant at the meetings of the British 
Association, he was one of the founders of the Red Lion 
Club, a club formed by a little knot of kindred spirits 
who dined together during the meeting. On p. 85, the 
founding is thus noticed: “ 1839. Aug. 29. ` Yesterday 
and to-day we formed a private dinner-party at the 
‘Red Lion’ inn (Birmingham), with Dr, Macartney in 
the chair.” Frequent mention of the “ Red Lions” occyrs 
in the following pages. 

In his letters to J. H. Balfour, A. G. ore, and others 
upon scientific publications, we find htm Yp. 302) ile . 
satisfied with the Phytologist, and (pp. 288, 29h, 306, 312, 
&c.) very solicitous for the good of Henfrey’s Bo/anical.~ 
Gasettg and the°Tvansactions of the Eeinbiret otanical 
Society. 


* 
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; plant ; 
e the excursions which he made in all parts of the British 


- where, with the exception of the brambles, the nomen- 


. a pocket at the end of the book. 


. At the meeting of the British Association at Birmingham 
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> So much for the purely historic side of the book. 
*There occur in the first pages of the journal notes upon 
fnsects, and here and there throughout Wgchzolagical 
' jottings ; but the greater part, as one wuld. expect, 
coricerns British plants. The lettérs are afl botanical, 
eand ùsually express his opinjon upon some difficult 
the journal contains accounts of his “finds” on 


Isles, in the Channel Isles, and in Iceland. Much, in- 
.deed, is matter of greater interest to*the compéler of a 
loca! fiĝra than fo the general reader. Yet the history 
of the changes of: opinion tupot critical plants, and the 
notices of the discoveries of férms new to our islands, 
will appeal to many British field-botanists. To sift the 
synonymy it is necessary to turn to the first index, 


clature of the last edition of Babington’s “Manual of 
British Plants” is followed. One could wish that this 
aifting of the names had been done in footnotes, in 
which way it would catch the reader’s eye more readily. 
The index tells us that, on p. f9, Potamogeton flabellatis 
stands for P. decipiens, and that Euphorbia pilosa appears 
under five names. Such instances may be here quoted 
with the remark that reference to this index is very 
necessary in using the bpok. 

eoLastly, in spite of its many pages, the volume is light ; 

the printing is excellent, and the portrait at the com- 
mencement a very true likeness. -A second portrait, 
„taken at the age of seventeen, occurs at the commence- 
*ment.of the second part, and ‘a pedigree-tabfe occupies 
I. H. B. 


‘ 





DIAMONDS, 


Papers and Notes on the Genesis and Matrix of the 
. Diamond: By the late Prof. Henry Carvill Lewis, 
M.A., F.R.S. Edited from his unpublished MSS. by 
Prof. T. G. Bonney, D.Sc, LL.D. F.R.S. Pp. 69, 

. ‘with 2 plates and 35° woodcuts. (London: Long- 

,, mans, Green, and Co., 1897.) 

Diamonds. .A Lecture delivered at the Royal Institu- 
tien, Friday, June 11, 1897. By William Grookes, 
Esq.,' F.R.S.,.M.R.I. Pp. 25, with 39 photographs. 
i (Journal of the Royal Institution of Great Britain, 
1897.) . 

hoe the subjects which attracted the attention of 

the able and versatile geologist of Philadelphia 
whose early death was so deeply mourned both 
in this country and the United States—was that of the 
mode, of occurrence’ and the origin of the diamond. 


in 1886, Prof. Carvill Lewis read a short paper “Ow a 


Diamond-bearing Peridotite andeon the History of the | 


‘Diamond ” ; and in the following year he communicated 
to the Association meeting at Manchester a much longer 
and more elaborate paper on the same subject, which 
Was entitled “ The Matrix of*the Diamond?” 
‘known to Carvill Lewis’s aumerous scientific friends in 
a this country that he had collected much valuable evidence 
Soncerni g the association of diamonds with peridotitée 





“at certain very definite views, concerning the 
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bretant association of fhe crystalline form of carbon, 
with the ultrabasic rocks. ; 


Geologists are indebted to Prof Carvill Lewis’? widgw * 


for the publication df the work, the title of whéch stands 
first at the head of this article, in which these two 
valuable papers have been printed ig full, and to Profs, 
Bonney and Rosenbusch for tht painstaking care anf. 
sound judgment with which they have been eflited.’. In 
the opinion of neither the editor himself ‘nor ‘of’ Prof, 
Rosenbusch, were the fragmentary notes on thé wider 
and more theoretical questiogs connected with the origin 
of the diamond in sucha state as would warrant their 
publication ; but Prof. Bonney has been‘able to add a 
memoir describing. the occurrence of rocks similar to 
that found ‘in the diamond mines of -SoutR Adrica—to 
which Carvill Lewis gave the name of “ Kimberlite ”— 
from two localities in the United States. These descrip- 
tions are based on information supplied by Mr. J. S. 
Diller, of the United States Geological Survey, and by 
the late Prof. G. Huntingdon Williams, of Baltimofre, in 
addition to the notes and specimens collected by the 
late Prof. Carvill Lewis himself. Geologists now possess, 
in the work before us, the most complete and satisfactory 
account of the curious rock in which the diamonds of 


‘South Africa are embedded; equal care being devoted 


to the microscopic structure of the rock, and to the 
identification of the various minerals present in it., 
Turning our attention from, the papers of Carvill Lewis. 
to the lecture of Sir William Crookes, it is impossible to 
avoid being struck with the great advances which have 
been made, during the last ten years, in our knowledge 
of the properties and mode of occurrence of that most 
wonderful and interesting of all minerals—the diamond. ' 
‘The first part, of the lecture of Sir William Crookes is 
occupied with a popular account of the diamond mines 
of South Africa and the manner in which they are 
worked, The author having recently returned from 
the district, where special facilities had been afforded 
him for scientific observation, is able to supply a very 
lively description of the country and its inhabitants, as 


‘well as of the operations by which the diamonds are 


obtained. The reproduction of the ®hotofraphs with 
which the lecture was illustrated adds greatly bce the 
value of the pamphlet. 

Concerning the properties of the gem, Sir Wiliam 
Crookes is able to supply much valuable information, 
recently obtained, concerning the intifhate relations Be- 
tween diamond and graphite, and the conversion of one 
‘matersal into- the other, and also on the action of the 
Röntgen rays upon the diamond, As a means of qis- 
tinguishing true diamonds from all kinds of paste imita- 


f tians, the Röntgen rays appear to be invaluable, for we 
have here a test which can be applied to cut and mounted @ 


materials withoug any risk of injury to them. = we 

In the decade which has elapsed between the reading 
of the. two scientfic communications .which we have 
Placed at the head of this notice, the discoveries con- 
cerning the mode of occurrence & ånd, the artificial form- 
ation of the diamond have been of especial import- 
ance—and they are , admirably summarised a Sir 
William Crookes in his lecture. , 

In 1884 Erofeyev and Lachinov showed that an ‘iron 
meteorite, contained diamonds, and this fact was more 
1 bd ee 

+ * ¢ ` 


"l 


e . *refently confirmed by Foote’s Yiscovery of diamond® in 


espadestal 





the Cañon “Diablo meteorite, and by that of Wein’chenk 
inthe megeorite of Ava. Cliftonitea form of carbon in 
cubical crystals, detected by Mr. Fletcher in fhe meteorite 


* of Youndegin in West Australia, may fot improbably be 


vegarded as a pseudbmosph in graphite after the diamond. 

FinallyeMoissan’s preparation of diamonds by crystal- 
lisation from molten iron has at last solved’ the long- 
standing problem .of the artificial formation of the 
mineral. ` i Pane 

Sir William® Crookes sħıggests both a deep-seated 
terrestrial, and a meteoric origin as possible for the dia- 
monds found upon our globe—in both cases the agency 
of iron as the cry$tallising medium being invoked. It 
must not be forgotten, however, that the same mineral 
species has often originated in many different ways, and 
it is by no means certain that nature in her laboratories— 


provided as they are with such abundant resources—has 


been compelled to resort to precisely the same expedients 
as we have been led to employ in our experimental 
researches. mr ? J. W. J. 


© 





OUR BOOK SHELF. 


The Constitution and Functions of Gases. Payt iii. By 
Severinus J. Corrigan. Pp. 179. (St. Paul: Pioneer 
, Press Company,’ 1897.) 


THIS volume is a continuation of the “Constitution and 
Functions of. Gases ”—the first two parts of which were 
reviewed in these columns last year—and deals’ with 
the applications of the author's theory to questions of 
astronomy, treating especially with the genesis and 
development of the solar system, the age of the sun and 
the earth and the other planets, and the consideration 
of the earth from its geological aspect. : 

It may be remembered that the author in the first part 
of his treatise expounded a new theory of gases, where, 
instead of the irregular movements of colliding molecules 
as developed in the theory of Clausius and Maxwell, the 
molecule is supposed to remain stationary as a whole, 
but is made up of a large number of electric or magnetic 
doublets which revolve in approximately circular orbits 
with enormous velocities. In this way many of the 
properties ôf gages can be readily explained,.and the 
solutions of many interesting problems attempted which, 
in some cases, agree fairly accurately with experimental 
results. The theory was ingeniously developed to do 
away with the necegsity of an ether for the transmission 
of light vibrations through space, ‘by substituting for it 
a gas of extreme*tenuity. 

By utilising the general ideas of the nebular hypothesis 
of Laplace, and by applying the equations obtaiged in 
the first treatise, the author proceeds to investigate the 
génesis and development of the solar system, to determine 
the ages and temperatures of the planets, as well as 
a muftitude of other important facts, which, if they could 
only be demonstrated, would place the author on a 
by the side of Newton gs the greatest 
astronomer of the age. The fertility of resource of the 
author in developing his ideas is astqnishing, and though 
at all times the theories are intended to be primarily 
based on known experimental data, this basis is in’ many 


-cases so slight and fincertain, and the assumptions so 


numerous, that the-résults must be looked upon as mere 
speculations. Thę author is equally at Rome discussing 
the cause of the Noachian deluge, the nature of. vegetation 
on the planet Mars, And the cause and origin of X-rays. 
In the treatmené of the earth, the duration of every 
geological epoch and its cause is determined. The great 
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glatial petiod is discussed, and, according to the author's * 
views, must be ascribed to the varying intensity of the° 
sun’stradiatifff in past ages. . @ s 
It is impffssible in this short space to enumerate a 
tithe ‘of thef wonderful results that the author obtains ; 


but though there .is much that is purely visiorfary, ` 


occasionally some very {nteresting suggestions are ad- 


vanced which bear the stamp of probability. The book - 


is written from a scientific rather than a popular point of * 
view, and is chiefly of sntesest as an example of how an 
ingenious mind cdh build up a large and comprehensive . 
theory on very slight foundations. e 


e ý ° 
A, Run round the Empire, béing the Log of Two Young - 
People who Circumnavigated the Globe. Written out 
by their father, Alex. Hill, M.A, M.D, Master of 
. Downing College, and Vice-Chancellor of the Uni- 
versity of Cambridge. With 42 illustrations. Pp. 
viii + 286. (London: Swan Sonnenschein and Co., 
Ltd.; 1897.) ‘ i es 7 
THE Master of Downing jokingly Jays claim” in his 
preface to the invention of a new system of education-* 
by-taking children for a voyage round the world “before . 
the faculty of observation das been stifled by the study 
of dead languages, mathematics and ‘other abstract 
subjects, which have nò counterpart it our physical 
environment.”: The stifling of the faculty of observation. 
is, one must sorrowfully admit, too often a result of 


‘| studies conducted in the manger of English schools ; 


but the method of education by travel is surely at least 
as old as the days of the obsolete Grand Tour ; and 
educational journeys for children form part of the routine 
of many continental schools. ° ; 

The shogt record of a family trip round the world is of, 
a character with which the public is familiar: notes of 
the trivial incidents of life on board ship, little bits of 
history, occasional touches of moralising, and vivid 
impressions of what must have been a very enjoyable as 
well as a most instructive holiday. The route led by 


| Gibraltar and Naples,to Port Said, thencé to Colombo, 


whence a considerable tour in- Ceylon was made, on to 
Australia; Tasmania, New Zealand, Samoa; the Sandwich 
Islands, and home by the Canadian Pacific Railway and 
the Atlantic. The young people are indeed 'to be envied 
who have so magnificent an opportunity of educating 
themselves by seeing the world while still unstifled by 
scholastic cram. i - , 

A few slips-are not to be wondered at. Itis remarked 
of the Suez Canal that “larger undertakings of the same 
kind have- been carried out since,” the diversity ire the 
use of Tacoma and: Rainier, (not Ranier as printed), 


as names of a mountain, is not correctly described; œ 


Morley is transposed to the wrong side of the Rocky 
Mountains, and Labrador and Newfoundland change 
places on the Strait of Belleifle. There is, unfortunately, 
no map ; but if read with an atlas, this pleasantly written 
book should prove a valuable supplement to more formal 
geographies. H. R. M. 


Wild Flowers, and other Poems, By James Rigg. Pp. 
294. (Paisley and London : Gardner, 1897.) 


ITeis not within our province to- express an opinion on 
the metrical merits of this volume. ` The ‘author is 


evidently an ardent lover of nature, and of a poetic dis- 


position. We have learnt, by sad experience, not to 
expect too much scientific accuracy ffom writers of verse ; 
and the volume before us is not alone in its offences. 
Still, it does s€em strange that the author should not have 


got some botanist friend to look over his proof-sheets ; 


for by so doing hg would have learnt*that Vaccinium 
europea (sic) is not the Latin name of the:,“bjaeberry”® 
(sic), nor Stellaria minor of the chickweed, Wr Pinus 
borealis of ‘the Scotch i 


E \ 


f pine. The Latin names ĝre con- . - 
‘stantJy misspelt. è - . i ; 
e i 
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LETTERS TO THE EDITOR 


[The Editor does hot hold himself responsibiM@for opitMons ex- 
pressed by his correspondents. Neither cap he undertake 
to return, or to correspond with the writers of, rejected 

* manuscripts intended for this or any other part of NATURE. 
© No notice is taken of anonymes communications.) 


The Mathematics used in Connection with Physics. 


Ir may seem ungracious for an author to reply to a review 
containing so many kind expressi$ns ag the ‘one with which 
Prof. Ayrton has honoured my book on ‘‘'Ele@trjcity and 
Nagnétism” in Your issue of November 18; nevertheless, I 
trust that you will permit me t8 make a few explanations and 
even corrections, if the word is permissible. . 

Since the reviewer states that ‘‘it is not quite obvious what 
is the object of giving” the mathematical introduction, I may 
state rather more fully than I was able to do in my rather long 
preface for what class the book was intended. The only class 
of students with which I comé in contact at Clark University is 
confposed of so-falled ‘‘ graduate students,” that is men who 
have taken the bachélor’s degree at a college, and are intending 
to undertake research. It is not generally known that this 
university was founded for tke express purpose of encouraging 
such men, ånd consequently, #lone among American universities 
(with the exception of the CatMolic University in Washington), 
has no other students. The same class of students is, however, 
to be found in*large numbers at all the larger universities, so 
that what I have to say is of general application. These 
students come to us from all parts of the United States and 
Canada, and I have had two or three from Europe, so that 
they have had very vafious training. They have been at 


“college for four years or more, and have generally taught for 


awhile themselves. They may have studied the calculus for 
two years og less, so that although they all know ‘‘the meaning 
of a differential coefficient,” and are able to integrate and 
differentiate with fluency, they are not Cambridge wranglers, 
and*their ideas regarding continuity, convergence of series, 
definite integrals, and the like, are generally decidedly hazy, 
while they probably have no acquaintance with the calculus of 
variations, the theory of functions, and more difficult subjects. 
It was ‘in order to have some of these matters of most frequent 
occurrence in a convenient place to refer to that I prefixed the 
introduction, not with the idea of giving a complete treatment, 
but to show the student some of the things he should certainly 
get up, and by means of foot-notes to show him where he could 
go further. In the numerous kind letters that I have received 
from teachers of physics in this country, I think all have 
especially commended the idea of this introduction. At any 
rate, I had so good an example as Maxwell, who thought it 
worth while to put a mathematical chapter at the beginning. 

` With regard to the suggestion that ‘‘ possibly the students of 
Clark University, when listening to such lectures as are given 
in his treatise, have the physical meanings of the various 
mathematical processes explained to them,” which the reviewer 
intimates -would be desirab&, I will say that these -students 
have worked generally two years or more in a laboratory, 
making the usual measurements, and that it is hardly necessary 
to, explain to them what a magnet is, or how a galvanometer 
is constructed. In order to cover the ground, it was necessary 
to condense, as the book was already larger than I intended. 

Prof. Ayrton asks, ‘‘Is it correct to say that ‘following the 
usage of the majority of writers, we shall denote’ Laplace’s 
operator (I forbear to write the signs of variation, which the 
printer has put for round @’s) ‘ by A,” seeing that many writers, 
including Thomson and Tait, use y? and Maxwell - y??” 

I was rather careful to find this out when writing the passage, 
and to quote only from the works which I have at hand. 
may state that to the two authors hamed using v? might have 
been added the names of Lamb, Minchin, Routh, Basset, and 
Rayleigh, while the notation A is used by Mascart and Joubert, 
Duhem, Kirchhoff, F. Neumann, C. Neumann, Méthieu, 
Boltzmann, Helmholtz, Claugius, Drude, Picard, Jordan, 
Hertz, Klein, and by Poincaré, who calls? it Zæ notation 
habituelle. The notation -A, is used. by Lamé, Somoff, 
Boussinesq and Voigt, while Betti wryes A% I did not say 
“the majority of English writers.” 

That Gauss’s theorem ‘‘ would be perfectly useless if gravita- 
tional, ¢lectric, and magnetig forces did not vary as the inverse 
square,” I can hardly agree, seeing that,git would be just as 
true, and would have applications to the flow of heat, hydro- 
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kinematics, geometry, and the thedry of functions.’ It is juste 


as well for electricians to remember that thd torla was ‘not. 


méde for them alone Ra 

The reviewer is certainly labouring under a mistpprefension 
when he says “ The statement of the general problem of electro- 
statics, as given at the beginning.of § 135, is insufficient since$ 
as pointed out, any number of solẹtion® could be given to ig.” 
On the contrary it is explicitly pointed out, at'the top of page 
265, that there is but one solution, which if completely 
determined. It is comforting, however, to learn that ‘'the 
method, however, which is indicated for the solutipn of the 
problem iscorfect, and leads in a neat way to the conception of 
coefficients of induction ”; thowgh the credit gan hardly be taken 
by the present writer, the method being taken from Betti’s 
well-known treatise given among the list of works made use of. 
- With regard to d’Alembert’s principle, I will only say that 
for the purpose for which it is introduced, namely the deduction 
of the equations of motion of a system of particles, Hamilton’s 
principle, &c., it seems to me that it makes no difference 
whether the internal forces appear or not. In any case I have 
said more about the principle than Kirchhoff, who merely 
writes down the formula, and Appell, who only says gu 
signifie que, pour un déplacement virtuel arbitraire imprimé 
au point à l'instant, la somme des travaux virtuels de la foice 
d'inertie et des forces reellement appliquées au point est nudle, 
Practically the same statement is made by Thomson and Tait, 
and repeated by Tait in his small book on dynamics. 

It seems to me that Green’s function is hardly ‘ divorced 
from its physical application” when it is stated that Green 
introduced it to solve certain problems in electrostatics. Its 
physical meaning as the potential of a certain electrification is 
also giveñ. 

The reviewer states that the analogy between electrical and 
magnetic phenomena is carried too far when the same letter is 
used for specific inductive capacity on some pages and for 
magnetic permeability on others. Also that ‘‘the beginner 
might expect to find u instead of which he finds e; the meaning, 
however, of this e does not seem to be given.” Asa matter of 
fact,.it is explicitly stated that u is used where it refers in- 
differently to ether the electric or magnetic quantity, while the 
meaning of ¢ is given in the next line to the one in which it 
first occurs, on page 509. 

With regard to my *" poking fun” at anything or anybody, I 
beg leave to assure Prof. Ayrton that his statement that “ the 
fun is not intentional on the part of the author” is due to a 
misapprehension. 

Finally, to the suggestion that ‘a course ‘of ‘ Lectures on 
Mathematical Physics’ may fitly contain explanations of the 
physical interpretations of the equations developed without 
running the risk of appearing to pander to the electrical 
contractor,” it may be replied that much depends upon the 
point of view. To me the steam-engine, or the dynamo are 
interesting as examples in thermodynamics or induction. I am 
well aware that this is not the usual view, nor do I suppose it 
ever will be, I need not conceal the fact that none of myetudents 
have eyer become engineers. We have an excellent engineering 
school in our city (which, by the way, is Worcester, and not 
Webster, as your heading makes it), and we have no reason to 
try to duplicate the work done there. Some of its graduates 
have come to us, and have done good work in physics or 
mathematics. but they have dropped engineering. I say this, 
not wth the slightest wish to disparage engineering or engineers, 
but to emphasise the fact that there are others to be considgred 
as well. A. G. WEBSTER, 

Clark University, Worcester, Mass., December 15, 197. 

. 





A Néw Single Picture Pseudoscope. 


THE principle 8f the stereoscope is so well known thatit hog 
unnecessary to point out that two dissimilar pietures are required 
of a special’ charactêr in order to produce the stereoscopic or - 
Solid effect. Consequently it may be imagined that to obtain a 
stereoscopic effect with a single picturg is æn impossibility. 

It is cleir that if the possikility exists a craze stereoscopic 
combination would not result, but one which would approximate 
more or less closély to the trath. Bee 2 . 

Many devices have been brought out in the. hope of giving a 
single picture a solid appegrance, suctt for instance as a large 
convex lens. All these devices, however, fail to give the desired 


result. The illusion, sẹ far as it goes, is simply a distogtion of 
the original picture. . 
$ ; 
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. The nearesteapproach to the production of the stereogcopic 
effect from a singté picture is by photographing the illustratjon 
with it» plane inclined at an angle of the optic axis of -the lens, 
first in one direction, and then again in the opposit® direction ; 
im which manner two dissimilar pictures aree produced, which 


can be viewed with ag ordinary stereoscope, and the result, 


is*by no means unsatisfactory. The process, however, is 
inconvenient» . 

For a long time past the writer has been experimenting with 
stereoscopy, and amongst other objects one has been to secure 
a stereosĉopiċ effect with a single picture. Thjs he has now 
succeeded in attaining in a comparatively simple manter. 

If a stereoscopic@slide is examfhed it will be found that each 
picture is compressed, so to speak, on the inner side, which is 


equivalent to saying that the central line of any one picture is® 


shifted from the centre inwards, thus expanding one half of the 
picture and conepressin8 the other half. 

It therefore appeared to the writer that, if by some means a 
single picture could be made to give two images, ʻeach one com- 
pressed in a suitable manner and then viewed with the ordinary 
stereoscopic lenses, the solid effect should be produced, and such 
is the case. 

The method is as follows:—A large deep cylindrical lens is 
taken and cut in two along the line where the lens is thinnest. 
Thus two wedges are produced, each having one side curved 
and the other side flat. If these two pieces are placed together, 
with the thick portions towards one another, and held at a short 
distance over any picture, the eyes will perceive an image of the 
illustration in each lens, and the pictures will be compressed in 
the manner already referred to. z 

All that is now necessary is to view these two imqges with 
ordinary stereoscopic lenses. One picture will result, as solid 
in appearance ás if the ordinary stereo-slide had been employed. 

The apparatus will be found of considerable use for looking 
at small photographic portraits, landscapes, &c.; as well as 
engravings. The result is very pretty. 2 

Naturally one class of picture must suffer under the operation ; 


` but as these are comparatively rare, there is an extended use for 


the instrument, which is called the Pseudoscope. 

The pictures unsuitable are those which represent an object 
when placed very near the eyes, since the image produced by 
solid objects in each eye in such cases differ greatly ; but this 
difference in the image is comparatively small after a distance of, 
say, 15 to 20 feet. $ DAvID SALOMONS. 





MAGNETIC OBSERVATIONS IN THE HARZ 
MOUNTAINS. 


DR ESCHENHAGEN has made an interesting series 
of magnetic observations at forty-two stations in 
the Harz Mountaifis. 

The uncertainty of a declination observation was 
about ¢«’, of the dip with two needles about 1^2, and 
the probable error of the horizontal force was, about 
+ o'oooro C.G.S. units. As it was intended to compare 
the results with those of a survey of the same district in 
which the deviatidns of the plumb-line were determined, 
the stations were selected ‘with reference to this fact; and 
also to the geological conformation of the country. e 

The magnetic disturbances and disturbing forces were 
defermined by a method essentially similar to that 
employed in the survey of the United Kingdom. The 
results were not very definite in the northern part of the 
‘district examined, but a clearly marked, Sridge-line,” or 

elocas of attraction on the north-pole of ghe magnet, was 
discovered in the south. In one part of this the vertical 
disturbing force nearly reached o'ap4oo C.G.S. units. 
There are few stations in England and Wales where the 
disturbance is as Jarge as this, though at Stratford-on- 
Avon it is exceeded "by 25 per cent. At same places 
purely local attractions of ‘very much larger magnitude 
were detected. Thas, on the Leistklippe the dip was 
altered by 11’, and the vertical disturbing bree was 
004224 C.G.S., or orfe-tenth of. the whole vertical force. 
No such remarkable effects were observedenear the 
principal granitic masses, such as the Brocken. 

Tife fact that the magnetic ridge-line lies to the south 
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of these is explained by the hypothesis that the granitic . 


underground ff, a directiqgn inclined to the vertical, 


mass, Qf a a Brocken is fhe upper end, extends » 
p 


and running ffrom the surface towards the south. 
This view is, in the opinion of Dr. Escheñhagen, can-. 
sistent with the geological facts. 
granite is but slightly magnetic, jt is also necessary to 


suppose that the heavier, more, magnetic granite, lies e 


deep, and is only broyght, near to the ‘surface at a 


¢ 


As, bowever, the e 


few pointg such a those at which the greatest local 


disturb@nces occur. n 

The local deviations of the plumb-line were deduced 
from observations made by thé Royal Prussian Geodetic 
Institute. To the north ofthe mountains the plumb-liné 
is deflected to the south ; from the south an attraction to- 
wards the north is detected. The line of no deviation is to 
the south of the. Brocken, and runs nearly parallel to, 
but about 10-12 km. north of, the magnetic ridge-line. 

The remarkable result is therefore, attained that* (1) 
geological evidence, (2) the magnetic needle, and: (3) the 
plumb-line all point to the conclusion that the heavier, 


rocks lie some distance to theesouth of the chief visible — 


masses of granite. ° 

Dr. Eschenhagen is careful to point- out that it is un- 
likely that a similar agreement would be attained in every 
place where similar experiments might be carried out, as 
the rocks of greatest density are not necessarily magnetic. 
None the less, his observations make it probable that 


| the magnet, the -pendulum and the plumb-line may add 


much to our knowledge of the details of the constitutiorf® 
of the crust of the earth ; and his survey of the Harz 
Mountains is one of the most striking attegnpts which 
have yet been made to combine the results of magnetic , 
and geodetit surveys. A.W. Re” 


THE JOURNAL OF ANATOMY AND 
PHYSIOLOGY. ey E 


N EARLY nine. years ago, on the occasion of the 

coming of age of the above-named Journal, we 
directed attention (NATURE, vol. xxxvii. p. 441) to its as- 
sociation, as a medium of publication, with the then 
newly established “ Anatomical Society of Great Britain 
and Ireland.” Since that time the connection between 
the two has been maintained, much to the advantage of 
the Journal, for not only have the “ Proceedings” of the 
Society materially improved and increased in bulk 
and importance, but many of the leading papers which 
have appeared in the body of the Journal have reached 
it through the mediation of the Society, while in the 
latter’s annual reports of its?“ Committee of Collec- 
tive Investigation” there have been contributed results 
of great service alike to the scientific and surgical 
anatomist. Owing to the death of the founder of the 
Journal and main supporter during its earlier years, the 
beloved and universally respected Sir G. Humphry, a re- 
constitution of the staff of its “conductors ”i was recently 
decided upon, and with the issue for October last a new 
series was.accordingly commenced, Profs. Sir W. Turner 
and J. G. McKendrick, so long associated with its suc- 
cesg, announcing that for the future they would be 
assisted by Profs. D. J. Cunningham, A. Macalister, and 
G. D. Thane. There has just reached us the second 
(Janyary) part which has appeared under these new 
auspices. During the years which have elapsed since- 
our previous notice was written, three of the five present 
conductors of*the Journal Rave been presidents of the 
Anatomical Society, while Prof. Macalister, having been 
on November 26 elected to that office*now combines 


Pi 
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` 


the two functions. ° And during the sante priod thee . 


Anatomical Society undertook the preparation, and the 
conductors of the Journal the publication, of a cquple of 
analytical indexeg to its first thirty volumes, entrusting 
the tasketo Mr. A. W. Kappel, the efficient librarian of 
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_ the Linnean Society of London, who has carried it out 
e with conspicuoug success. Society an@gJourna] have 
thus become more and more closely con§ected, and to 
what extent may be ‘gathered from the fapt that of the 
thjrty- -three papers which make up the body of the first 


e two parts of the new series fifteen were read at the 





ociety’s meetings. 
J. Cunningham and Dr. Elliot Smith on the anatomy of | 
the cerebral cortex and fornix stand pre-eminent, as im- 
portant communications by leadinge investigators, who 
with Symington and others have kept this raptdly de- 
veloping department of laborjous research fully abreast of 
the continental standard*set By von Kölliker, Edinger, 
Ziehen, and those who haves followed in the wak of 
Golgi and y Cajal. Dr. Elliot Smith’s monographs are 
indispensable to the comparative neurologist, and they 
amply fulfil the expectation raised by his early in- 
vestigations in Australia, and justify the graceful com- 
ment paid by Str W. Turner at the summer meeting of 
the Anatomical Sdciety, held in Dublin in June last, at 
Which one was hurriedly read. Beyond this, the second 
“issue in the new series ofethe Journal is especially note- 
worthy fora paper by Prof*Qymington upon the thymus 
gland in Marsupials, about which little indeed is known, 
and for the figst part of one by Dr. D. A. Welsh upon the 
parathyroid glands, both being exceedingly welcome now 
that current work upof& the ductless- and blood-glands 
is revolutionising our knowledge and conceptions of these 
remarkable organs. Noteworthy also is the completion 
‘m the same part of a lengthy treatise by Dr. 
McDougall upon a theory of muscular contraction, me 
by comparigon with a remarkable paper by Prof. Ruther- 
ford, side by side with which it bas for the most part 
. appeared, it opens up fresh themes for controversy upon 
this Interminable topic, which show at least that the last 
word has not been written concerning it, and that there 
is sore need of its attack on other than morphological 
lines. Returning to the first part, we note a paper by 
Mr. F. J. Cole on the urinogenital system of the male 
guinea-pig, which for thorougliness of investigation and 
exhaustive literary research is worthy the standard he 
adopted in a recent, paper on the nérvous system of the 
chimæroids, and the very interesting announcement by 
Prof. Disse, of Marburg, that the olfactory nerve fibres in 
the chick arise from cells situated in the epithelium of 
the olfactory pit, and by Prof. Leboucq, of Ghent, that 
in the full-grown foetus of a Vespertilio the .fourth digit 
of the manus is tetraphalangeate. 
Of the remaining papers one only calls for special 
confment, viz. that “On the anatomy of Macropus rufus,” 
s bY Prof. Bertram Windleeand Mr. F. G. Parsons, since 
it reveals some strange contradictions both within its 
own limits and by comparison with the afore-mentioned 
paper by Symington. It cqntains a great deal by way of 
careful and detailed anatomical description which, in 
correlation with similar papers which its authors have 
published elsewhere, ought to be of service for reference. 
Under the heading “ Digestive System,” however, they 
have described and figured the liver on one page as 
destitute of a left central lobe, the lobe present on that 
side being regarded asa left lateral, while on the very 
next page the latter is said to be absent. Their first c8n- 
clusion is based on the relationsh?ps of the falciform liga- 
ment, unquestionably the gnly structure of real morpho- 
logical value for the purpose, and they introduce some 
pertinent criticism of the methods of other anatomists? All 
the more remarkable, therefoye, their accoynt of certain 
glands, as said to exist in the “ foetus” (strictly a pouch 
specimen). On,p 132 there is given a processed illustra- 
tion, little resgnfbling anything in mature, with an ac- 
companying description of glandular structures regarded 
as “sublingual” and “extra-salivary.” That the former 
-are merely the ordinary sub*maxillary glands, there seems 
nho manner of doubt. Concerning tife ares we are 
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assuņed that “ histological examination proved that they” 
wee salivary in nature.” Gredt thougit the backward" 
extension of the Salivary glands in somes marfimals, 
nothing af all approximate to the remarkable condition 
here alleged ha$ hitherto been observed, and sufficient i$ 
recorded by the authors of fhe fetailed relationships 
of the so-called “extra salivary” glands to render it 
tolerably certain that they are but cervical thymus, 
a conclusion borne out by the authors’ confession that 
they “did not succeed in tracing the termination of 
their ducts,” fnd by comparison of the descriptions and 
figures of the neck glands in M. giganteus given by 
Symington, as he justly points out (p. 283). The brief 
“statement which we cite concerning the histology of these 
glands is wholly insufficient. If thgy be really salivary, 
for so extraordinary a condition at least a figure and full 
details of microscopic sections should have been fur- 
nished in absolute proof. While-we await with interest 
further investigation as to the real nature of these, we 
cannot allow the statements concerning the liver to pass 
without further comment. Leading anatomical journals 
other than that now under review might be ‘cited 
in which inaccuracies unpardonable at times -appear. 
Authors, when inexperienced, will write extraordinary 
things; experienced authors still more extraordinary. 
And surely the rendering of Nathusius’s well-known name 
(p. xxix. Suppl.) as “ Nathenius,” is a matter which the 
editors, if not the author, should not have allowed to 
pass. The first two parts of the new issue of the Journal, 
as a whole admirable and encouraging, give excellent 
promise for the future, if only the conductors will declare 
themselves responsible editors and a proper coordination 
between authors and editors be assured. 


GEOLOGY AND SANITARY SCIENCE. 


THis memoir is a new departure on the part of the 

Geological Survey, being devoted only to applied 
geology, to questions which have for a long time caused 
the flow of a steady stream of inquirers to Jermyn Street. 
It shows how useful is some knowledge of geology to 
the proper understanding of many matters that are ever 
cropping up, privately in such things as the choice of a 
‘site for a dwelling, and publicly in such as water-supply 
for a district. ` 

The extent of the district treated_is shown by the 
excellent chromolithographed map, and may be undgr- 
stood from the following list of the border-towns, with 
London in the centre :—-Cheshant, Amersham, Beacons- 
field, Windsor, Guildford, Dorking, Reigate, Sevenoaks, 
Gravesend, Billericay, Chipping Onger, Epping and St. 
Albans. The colours differ largely from those used en 
the: Survey maps, and the map differs’ from the lately 
issued Index Map (on the same scale, four miles to an 
inch) in showing the various divisions of the Drift; so 
that there are thirteen colours, besides a blank fpr 
Alluvium. 

A short description is given of the general structyre of 
the London Basin, with parts of its borders, and then 
(pp. 7-25) a more detailed account of the beds dealt 
with, from the Made Ground of London down to thee 
Hastings Beds of the Weald ; thus goingya little beyond 
the area of the map, on the south, in which the last 
age not shown. These are grouped, not in the usual 
geologic way, but according to character; all gravels 
and sandse being under ong headjng ng, all clays under 
another, with an intervening Eaei sub-soils” for 
those divisions that declitte to be distinctly one thing 
or another. Under each of the many sub-headings 


1 “Memoirg of the Geological Survey. Soilg and Sub-soils from a 
Sanitary Point of View; with especial reference’ to London gnd_its 
Neighbourhood.” By H. B. Woodward. Large 8vo. Pp. vi+ 58; ‘aiding 
geologic ngap (13 colours). 
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the sanitary aspects of the beds are noticed. In, the 
imap, the ‘index ‘of colouts is grouped in three serigs, 
clayey>grawelly and sandy, with Alluwvium ‘detached at 
the top, and Chalk at the bottom. ; 
eIn the rest of the memoir a purely sdhitary arrange- 
ment is adopted, und& foyr heads, the first being that of 
the sub-soil with reference to sites for houses (pp. 27~32). 
The way in Which not only the character of the beds, but 
also their thickness, position, and mutual relations affect 
the suitability of ground for building-purposes is enforced, 
and the causes-of contamination of porous Subssoils are 
discussed : even gardens are not neglected. . 
Secondly, water-supply and drainage are treated (pp. 
33-39). After noticing the supply of London, the question 
of rural water-supply 3s taken, the causes of contamina- 
tion of shallow wells and the danger of “dead wells,” 
used as receptacles for sewage, &c., being described. 


Then we have sanitary. considerations in regard to the: 


situation and surroundings of houses (pp. 40-45), under 
which head subjects other than geologic are referred to, 
such as surface-drainage, fog, sunshine, rain, wind, floods. 

The troublesome question of cemeteries fittingly comes 
last (pp. 46-48), and the author concludes that “an 
isolated tract of elevated ground, where sands and sandy 
loams, or sandy and loamy gravel, of considerable thick- 
ness, rest on clay also of considerable thickness, offers 
the most desirable site,” which, however, is qualified by 
the addition that “probably a sandy and calcareous 
loam is the best material for a graveyard.” Hsowever, 
the difficulty is to get such desirable sites! The fitting 
conclusion is a list of the cenieteries in and near London, 
with the beds on which they are placed, by means of 
which people who are thoughtful of their latter end can 


„elect the geologic formation in which they would like to 


be buried. l 

The long index (ten pages), is really more than an 
index. Itis not limited to giving the pages of reference ; 
but also notes, by figures in another type, the height 
of the various places above Ordnance datum, and, by 
means of letters, the beds on which the places are—an 
ingenious'and useful novelty. 

Although this is the first Geological Survey memoir 
devoted to sanitary matters, it should be remembered 
that stores of information that is useful from a sanitary 
point of view are to be found in many of those memoirs, 
especially as regards wells and water-supply. 

„This work should have a ready sale, as it is written in 
such a way as to %e useful to the ordinary inquirer, and 
of iftterest to any intelligent reader ; but the price (2s. 6d.) 
is rathey high, presumably on account of the map. It is 
to be hoped that the author may ere long have to prepare: 
a new and enlarged edition, and that the success*of the 
present venture may lead to other work of the same sort 
beifig undertaken. è W. WHITAKER. ` 





` PROFS. C. RUNGE AND F, PASCHENS 
RESEARCHES ON THE SPECTRA OF OXYGEN, 
SULPHUR, AND SELENIUM? 


[5 tħe above paper Profs. Runge and Paschen haye 

extended their important investigations to the spectra 
of oxygen, sulphur and selenium, and håve discovered 
m the low ‘temperature spectra of thse elements a 


e number of serfes which are very similar to those 


previously found for other elemen. The principal 
characteristics of these series are too well known to neef 
any further explanation; they may be represented by 
Kayser and Runge’s origina? formula, s 
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where N is the wave frequency dnd 7 takes up the values 
3) 4,5, + for the fifferent lines of the same Series, _In 
e 1 Wiede-nann's Annalen, vol. ixi, p. 641. e 
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we 
the present cases z* may be with advantage replaced by . 
2 We ii dike equal accfracy,take Rydberg’s e 


formula, er ks - 
<2 1 N=sA c Bat py, $ 
where A, B, » are the three constants. In the spectrum - 
of oxygen which goes by the name of “compound line 
spectrum,” and which Piazzi Smyth has shown to be 


chiefly made up of close ‘triplets, Runge and Paschen 


show that these triplets asrange themselves in two series, 
having approximately the. same convergence frequency. 
The difference in the curve numbers of the compenents 
being the same for each triplet, they have all the charat- 
terigtics of the “ Nebenserien ” or “ associated series,” as I 
propose to call them, because they always occur in 
groups of two. The formule for the strongest lines ‘of 
the triplets in Rydberg’s form is ae 

Ist assoc. series: 23207. 96 — 110396 (72 ~ 0°02148)7* 

and ,, 55 23200, 63 ~ 1OQOIE (2 —p'24127)"? . 

Rydberg has given a’ law according to which the 
principal series may be calculated from the associated 
series, with sufficient approximetion to identify the lines? 
belonging to it in the preseng Mnstance. Only two triplets 
belonging to it have been found ; the first in the extreme 
red has a wave-length of 7776 for its strongest lines, and 
the second, photographed by Runge and Paschen for the 
first-time, has a wave-length 3948. In addition to the 
triplets, the authors have discovered 4 number of- 
doublets which can also be ‘groujged into two associated 
series, having the equations - 

21205, 56- 109366, 7 (z2 - 0'16191)"? 

21211, I~ 110346, 7 (72 —0'01093) "e 
and the principal series belonging to this group is 
probably-represented by two lines at wave-lengths 4368, 5, 
and 3692, 6, the former being one of the strongest lines 
of the compound line spectrum. 

The result of this investigation of the oxygen spectrum 
is, that it shows two sets of assoctated series similar to 
that found in the case of helium, and that therefore the 
spectroscopic evidence that helium is a mixture of two 
gases no longer holds. There is very little doubt that 
the oxygen spectrum is represented among the Fraun- 
hofer lines ; almost conclusive evidence in favour of this 
being given’ by the first triplet of the principal series, 
which falls at 7776 in a portion of the solar spectrum 
which is comparatively free from lines; The beautiful 
photographs’ of Higg show at this place/a’ triplet the 
components of which have exactly the right difference in 
frequency. ] 


Profs. Runge and Paschen also investigated the spectra 


of sulphur and ‘selenium, and° discovered spectra which % 


correspond to the compound line spectruin of oxygen. 
The spectra consist chiefly. of triplets which may be 
arranged in a group of associated series ; and there are 
also indications of the existence,of two principal series in 
each case. ` The authors apparently considered these 
spectra as due to the elements, but they have only been 
able to obtain them in the presence of oxygen. Further 
investigation is therefore required to show that they are 
not really oxide spectra. Should this prove to be the 
case it would be a matter of some importance and 
great interest, for it woyld show that we must consider 
the compound line spectrum of oxygen as due to a com- 
pound molecule, an “oxide of txygen” similar in cénsti- 
tutiog to the oxides of sulphur and selenium which give 
the analogous spectra. i ' 

In conclusion, I may add % few remarks as to the reld- 
tive merits of Rydberg’s and Kayser and Runge’s equa- 
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adopted by Kayser and Runge, and the ease with which ` 


the cOns{ants may be calculated would, independently of 
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«. other considerations, lead us to give the preference to 
e this form. The advantage is not, os, See gweat, and 
disappears when we have to distinguish¥cases where we 
- „must substitute #3 for 24. The yeason why I prefer Ryd- 
. berg’s fornt at present lies in the fact that it adapts itself 
better to bring out the regularities as well as the irregu- 
larities of distribution of the lines independently of any 
special form of equation. To show this we may write 
Rydberg’s equation in the forn 
i +u man i 
grit VB NA-N 
. bd p 
SoS ‘The convergence frequency, A, may be determined by 
some graphical process if a sufficient number of lines have 
been observed, and the Jaw of formation of a spectro- 
scopic series may therefore be expressed as follows : 

The inverse square roots of. the difference between the 
convergence frequency and the frequency of successive lines 
are very appréxipately in arithmetical progression. If 
we wish to determine how far any series conforms to this 

e law, we may in the first place calculate the right-hand 
side of thg above express?gn with some approximate value 

s of A. Systematic deviatfons from arithmetical pro- 
gression may then be corrected by a small change, 6A 


But 





producing a difference -A -in the numbers. 
; ° NA -N } ‘ 

_ it will nearly always be found that there are some out- 
standing deviations which cannot be corrected for in this 

«way. The value of B is found at once from the arith- 


metical progression successive numbers differing by 
` J I have found this method of testing the series and 


` l 
* calculating the constants very useful, and hope on some 
other occasion to return to it. | 
ARTHUR SCHUSTER. 


UNDULATIONS IN LAKES AND INLAND 
° SEAS DUE TO WIND AND ATMOSPHERIC 
~- PRESSURE, 


It is genérally known that considerable variation takes 
place in the level of the surface of the water in lakes 
and inland seas owing to the effect of the wind in gales 

and during stormy weather. The minor undulations 
which occur at more regular intervals have not attracted 

the same observation, and the cause of these- is ‘still a 

* matter of some: uncertainty. In the large lakes in 
Anterica, fishermen and boatmen have learnt to regard 

‘ these undulations as storm warnings ; and on the coasts 

¢ of Europe, ‘the rollers which break on the shore in calm 
weather are looked upon as indicative of a coming storm. 
Thus, in the’ Bay of Biscay frequently during the autumn 

5 and winter in calm weather a heavy sea gets up and rolls 
in on to the coast four-and-twenty hours before the gale 

* which causes it arrives, and of which it is the prelude. 
In this case the wave action, generated on the other side 

of the Atlantic by the wind, travels at much greater rate 
than that of wind, and thus gives timely warning of the 
coming storm. So also'on the opposite side of the 
‘Atlantic, on the coast between North Carolina and Cape 
Hatteras, the currents, which arethere largely governed | 

by the wind, begin to ryn strongly several hours in 
advance of the wind which causes them. In summer a 
change of the current from north-east to south-west 

1g always taken as a true indication of an approaching 

north-east wind. : 

The effect of gles on tidetess seas and lakes is so marked | 

as to cause fyequently considerablesinconvenience and 

« “anxiety to mariners. Thus, in the Caspian Sea a gale will 
° raise the water on one side 6 feet and depress it on the other 
. as much, making a total difference of Jevel of 12 feet.2 

‘ 1 ‘Tidal Rivers,” chap. v. (Longmans, Green, and Co.)e 
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this Broad was connected. 
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Inethe Baltic easterly gales will alter hé level upwards 

of 8 feet. In Lake Erie! depressions agd elgvAtions 

of from 3 to 4 feet are common, while occasionally heavy 
gales have produced a difference of level of upwardsgof -° 
15 feet. Almost invariably aboutghe time of the spring ° 
equinox strong gales occur from the east, raising the Water 
from 4 to 6 feet at the west end of the mke, and de- 
pressing it to a similar extent at the east end, making 
a total difference of from 8 to 12 feet. About the time of 
the aytumn, equinox gales from the west lower the water 
7 to 8 fet at the west sidg, and raise it 5 to 8 feet at the 
east end, making a difference from the normal level of 
from 12 to 16 feet. An illustration is given by Mr. Blunt, 
the engineer, who reported ‘on the subject for the United 


_States Commission as to the way ia which, the navigation 


of the lakes and of the rivers, connected with them is 
affected by storms acting on the surface of the water. A 
steamer which'had to make a trip down the river found. 
the water at the pier from which she started, five miles 
from the mouth, had receded to 74 feet below the norma} 
level. In the river, flats were showing where a few days 
before they had found 8 feet of water. In the middle 
of the bay a large dredger was aground where there 
ought to have been 17 feet of water. 

In addition to these larger oscillations, there are also 
minor undulations which occur at varying intervals, the 
largest period for a complete oscillation not exceeding 
half an hour, and the alteration in the level of the water 
not mort than from three to fourinches. The phenomena 
had been ‘noted by Duillier on the Swiss Lakes in the 
middle of the last century, the name locally given to them 
being Sesches. In 1804 Vaucher also investigated the 


UNDULATIONS AT MOUTH OF HUMBER RIVER. 
Sept 20% 1896. 
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matter and published an account of his researches, his 
experience being that they were common to all the lakes ; 
that they recurred at all seasons of the year, but- most 
frequently in spring and autumn, the greatest oscillation, 
however, occurring in the summer ; and that,the intervals 
between the oscillations did not exceed twenty to twenty- 
five minutes, and more frequently less. 

A few years since the writer had occasion to investigate 
the oscillations which took place in one of the Norfolk 
Broads, and which were taken as shewing that the water 
was tidal, It was found that variations of from half an 
inch to two and three inches in the level of the water 
took place periodically, and at times when the atmosphere 
was.calm. Observations spread over a considerable time 
proved that these undulations were not coincident with 
the rise and fall of the tides, and that they had no direct 
connection with the ebb and flow in the river with which 

The charactey of the undulations on Lake’ Superior has 
been investigated by Mr. Napier Denison, and the resets 
communicated to the Canadian Instituge in February - 
1897, in a paper entjtled “ The great lakes as a sensitive © 
barometer.” For the purpose of tracing these curves 

r. Denison had two self-recording gauges constructed, 
one being §xed at the mouth of the river Humber, and 
the other at the Burlington Canal. The results of one 
day’s reading at*the moutle of the Humber are shown in 
Fig. 1, whfch is sufficient generally to illustrate the result 
of the readings obtained, and as shotving the rapid-undu- 
lations upon the lakes during light winds and fine weather 
preceding a severe storm. (The divisions in the &bove 

1 Reporwof Deep Waterways Commission, U.S.A. (Washington, 1897). 
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-diagram repreSent inches The undulations generally 
vary fram three to four inches at intervals of from fourteen 
to eighteen Tninutes. The centre of the story which 
~cagised these oscillations was over the Stgte of Florida, 
1300 miles distant. This storm centre travelled. slowly 


buttlirectly to the lake region, where it caused a severe 


. „gale. Thesælake undulations are found to be of a more 


sensitive character than the indications of approaching 
storms given by the barometer. Mr. Denison is of opinion 


that thesé oscillations are due to the actign of atmo-' 


spheric waves or billows in passing over the surfate of the 

lakes, which tend®to form minute undulations upon the 
~shrface, corresponding in length to these billows, and 
becoming magnified when ‘they reach narrower and 
shallower portjons, wntil finally they assume the pro- 
portions recorded upon the instrument. 

Attention has also recently been directed to the minor 
undulations which occur in tidal waters by Mr. W. Bell 
Dawson, the-Government surveyor-engaged in the tidal 
survey of the Gulf of St. Lawrence, in a paper pre- 

-sented to the Royal Society of Canada in May 1895, 
-entitled “Notes. on secondary undulations.” These 
undulatory disturbances in the regular rise and fall of 
-the tides in the Gulf of St. Lawrence are plainly marked 
~on the records ofsthe self-registering tide gauges, their 
magnitude being in proportion to the amplitude of the 
tides. Similar undulations have also been observed in 
“the Mediterranean at Malta. The illustration (Fig. 2, 
. 


BAY OF FUNDY. 
Low waren Ruse of tide 17-05 feet. 


NIGH WATER. Rise of tide 19.20 feet 





‘taken from Mr. Dawson’s paper) shows, the character of 
these undulations at high and low water in part of the 
Bay of Fundy, on tides having an amplitude of from 17 
sto ,19 feet. ne W. H. WHEELER. 
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THE meeting of the Royal Society on Thursday, February 24, 
wifi be devoted to a*discussion of the ‘scientific advantages of 
-an Antarctic Expedition.” The debate will be opened by Dr. 
_John Murray, F.R.S., of the Challenger. 


e 
PROF. L. CREMONA, professor of higher mathematics in the 
University of Rome, has been elected a Correspondant of the 
Paris®°Academy of Sciences, in succession to the late Prof. 
Sylvester. i ° 


* FLR.H. nag Prince or WALES has beer graciously pleased 


-to accept the pos? of Patron of the fourth International Congress 
of Zoology, to be held at Cambridge nex? August. 


A MEETING Will beheld in Manchester on February 16 o 
take into consideration such esteps as may seem “desirable to 
assist the Executive Committeg in makigg the Zoological 
Congress this year thoroughly successful. The Piterary and 
Philosophical Society shave put their rooms at the disposal of 
the meeting, and Me J. Cosmo Melvill will take the chair at 
5 o’cfock on that day. This appears to us to be an excellent 
-moyement, and one worthy of imitation in other large centres. 
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Zoologists who propose to be present should’ communicate with 
Prof. Hiakson, a at the Owens College, Manchester. 


Mr. Tyomas U. BLAKESLEY has resigned his seat at the 


Council Board of the Physical Society. He is, therefore, no* 


longer hon. secretary of that Sogiety. 


IT has been decided to publish, under the auspices of the” 
Physical Society and the Institution of Electrical Engineers, a 
series of abstracts of English, American, and foreign papers 
on physiceafid electrical engineering. 

Tue Harvard University, Cgmbridge, Mass., has, itfvited 
Dr. Hans Reusch, Director of the Nérwegian Geological Survey, 
to give two series of lectures—one on ‘‘ Vulcanism,” the other 
on “the Geology of Scandinavia.” Dr. Reusch will return to 
Christiania in June. ‘ 


AT the.annual meeting of the Royal Microscopical Society on 


“Wednesday, January 19, the President, aftes reviewing the 


progress in microscopical science during thé past year, gaye for 
his address an account of the manner in which achromatic 


doublets and triplets were practically calculated. "Th President $ 


explained by drawings on the Blackboard the general scope of 
the - paper, which, owing to its mathematical treatment, could 


not be read verbatim. ? 


THe death is announced of Dr. Samuel Newth, author of 
« A First Book of Natural Philosophy,” which has had a very 
large sale, and ‘®The Elements of Mathe- 


matics, including Hydrostatics.” In 1859" œ 


Dr. Newth became professor of mathe- 
matics and ecclesiastical history: in the 
New College, St. John’s Wood, and suc- 
ceeded Dr. Halley as principal of the 
College in 1872, retiring from this post in 
“1889. , 

WE learn from Science that, at the meet- 
ing of the Corporation, of Yale Univer- 
sity on January 13, Prof. O. C. Marsh, 
professor of paleontology; formally pre- 
sented to the University the valuable 
scientific collections belonging to him, 
now deposited in the Peabody Museum. These collections, six in 
number, are in many respects the most extensive and valuable 
of any in America, and have been brought together by Prof. 
Marsh, at great labour and expense, during the last thirty years. 
They include collections of vertebrate fossils, fossil footprints, 
inyertebrate fossils, recent osteology, American archzeology and 
ethnology, and minerals. The paleontological collections are 
well known, and were mainly secured by Prof. Marsh during 
his explorations in the Rocky Mountains. They include most 
of the type specimens he has described in his various publica- 
tions. The collection of osteology and that of American 
archzeology are also extensive and of great interest. The present 
value of all these collections makes this the most important 
gift to natural sciencé that Yale has yet received: The President 
and Fellows of Yale accepted Prof. Marsh’s gift by a unanimous 
vote, and expressed their high appreciation of his generosity to 
the University. . 


AMONG the papers to be read at forthcoming meetings of 


the eSociety of Arts are the following :—Ordinary meetings 
(Wednesday evenings, at eight o’clock) : February 23, children’s 
sight, by Mr? R. Brudenell® Carter; March 2, kites, their 
theory and practice, by Captain B. F. S. Baden-Powell; 
March 9, Lindes snethod of producing® extreme cold and 
liquefying air, by Prof. J. A. Ewing, F.R.S. į March 16, thé 
recent history of paper-making, by Mr, Clayton Beadle ; March 


"23, the preparatiop of meat extracts, by Mr. C. R. Valentine ; 
| March 30, telegraphy across space, by Prof. Silvanus P. Thomp- 
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® son, F.R.S. Indian Section (Thursday afternoons, at %4.30 
"o *clock): February 7; the plague in Bombay, Dr. Herbert 
"Milis Birdwood; March 31, the earthquake in Qssam, By Mr. 
+ Henry Luttman-Johnson. Foreign and Colonial Section-(Tues- 
day afternoons åt 4.30 o'clock) : February 15, the goldfields of 
e Klondike and British Columbia, by Mr. W. Hamilton Merritt. 
e April 5, the sugar industry in the West Indies, by Mr. T. R. 
e Tufnell. Cantor Lectures (Monday evenings, at eight o'clock) : 
Prof. W. Noel Hartley, F.R.S.. th thermo-chemistry of the 
. Bessemer process (three lectures); Dr. D. Morris, eQ M.G., 
india-ruBber (two lectures); Prof. Carus Wilson, electric traction 
(four lectures). . fe ; 
e 
A FEW particulars with reference to the late Dr. George 
Henry Horn, President of the American Entomological Society, 
are given in the Entomologist s Monthly Magazine. 
+ was born April 7, 1840, in Philadelphia, and died November 
24, 1897. He graduated i in medicine in 1861, and from 1862 to 
1866 was surgeon in the U.S. army. Subsequently he estab- 
lighed himself as a physician in Philadelphia, and had an exten- 
sive practice. Before he graduated he published papers on recent 
and fossil corals, but eventually t®rned his attention entirely to 
North: American Coleoptera, as a pupil of, and fellow-worker 
with,. Leconte, until the death of the latter in 1883, and after- 
wards on his own account. 4{t has been said that if the death of 
Leconte was a severe blow to North American coleopterology, 
that of Horn is probably gr@ater. His first entomological paper 
wS published in 1860, and was followed by others (jointly or 
separately) to the number of about 150, appearing almost 
entirely in America, but he worked out the Eucnemide for 
the “ Biologia Centrali-Americana.” As already announced, 
his collections, and a.sum of money, have been left to the 
American Entomological Society, of which he had been long 
President: ` 


Pror. Davin P. Tono, Director of Amherst College Observ- 
atory, Amherst, Massachusetts, U.S.A., has nearly completed 
a bibliography of eclipse research to join on with Ranyard’s 
classic work published many years ago in the Memoirs of the 
Royal Astronomical ‘Society. He would be glad to receive 
copies of papers and titles of works and articles published since 


1875. 


THE Lincolnshire Science Society, the establishment of which 
was referred to in NATURE of December 30, 1897, should 
apparently have been christened, the Lincoln Science Society ; 

] for a“prospectus just received shows that a’ Lincolnshire 
Naturalists’ Union has been ineexistence several years. There 
is hardly room for two county Societies having the same aims 
and objects, and the establishment of the new Society cannot 
but have a prejudicial effect upon$the older Union, which ought 
to represent the combined forces of the different local societies 
in Lincolnshire. For the spirit of competition to enter into the 
matter at all is a mistake, and if the two organisations do not 
arrive at a concordat, the work of one will prejudice rather than 
assist the work of the other. It appears that the Lincolnshire 
Naturalists’ Union initiated a scheme for the formation of a 
County Museum before the new Society took up the matter. 


In the last number of the Y.S. Monthly Weather Review 
(October 1897), the editor draws attention to a proposal for 
establishing a meteorological station on Satulah Mountain, 
North Carolina, at an altitude of alsout 5000 feet. e The summit 
of the peak is fairly level, and, with-the exception of about a 
quarter of a mile, is*accessible by vehicles., Prof. Abbe points 

oft that a continvous record at the summit * would undoubtedly 
contribute to the elucidation of some interesting meteorological 
problems, but that in view of tte many unsuccessful attempts 
to, maintain self-recording instruments in isolate® places, watchful 
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Dr. Horn: 


observers would be® necessary. * Systematic observations are: * 


being fnade at great elevations by mefns of- balloons ahd kites, ° 


and these efforts mays be usefully supplemented by renved> 
attention to the establishment of mountain stations. 
. © 
AT the meeting of the French PeteBrological Society og: 
January 4, M. Moureaux made an important commupication on 
the results of a mission entrusted to him by the Impérial 
Geographical Society of St. Petersburg with reference to the- 
magnetic explortion of the Government of Koursk. . The- 
whole area of this province ig, intensely .digturbed, and the 
differences between theory and observation are so great that it 
i not possible to draw isomagnetic lines. At two points. 
situated about’ 450 yards apart the declinations are — 11° and 
+ 45°. In one district the declination at two stations about a 
mile and a quarter apart varied from — 34° to + 96°. The dip ` 
ranged from 48° to'79°, and the horizontal component reached 
0°59, whereas the maximum normal value of this element in the- 
equatorial regions’ is bélow 0'40. 
results that the magnetic force in that locality is as great.as it’ 
would be in the immediate vicinity of the magnetic poles. So ' 
far as is known at present, therë is nothing near the surface of 
the ground to cause these anomalies. 


K 4 

THE tracing of the pretty curves formed by compounding ' 
pendulum vibrations of different periods is a fascinating pastime 
of which wę were beginning to believe the resources were pretty 
well exhausted. Prof. Charles Schlichter, of Winconsin, has,‘ 
however, discovered ‘‘fresh woods and pastures new” by ex-- 
tending the method to space of three dimensions, and represent- 
ing, by the aid of the stereoscope, the resultant of harmonic 
motions of three frequencies in three different directions mutually ` x 
at right angles. To do this, Prof. Schlichter attaches a miniature- 
electric lamp to the bob of a Blackburn ‘pendulum vibrating in a 
horizontal plane, and photographs the tiny, speck of light by 
means of a stereoscopic camera attached to a pendulum which 
swings in a vertical plane about a hofizontal axis through the- 
optical centres of the lenses, This last pendulum gives the third 
vibration-component. When the diagrams are viewed through 
the stereoscope, the curves spring out into relief like bent wires 5. 
their forms for many of the higher mahos; such as 5: 6:9 or 
5:8:9 being very striking. 


EXPERIMENTS on the action of Röntgen rays on vegetable- 
life have hitherto mostly led to negative resufts ; but Signor G, 
Tolomei, writing in the Aitt ded Lincei, is led to the conclusion 
that their action is identical with that of light. On exposhg to- 
the actioneof Röntgen rays branches of Elodea canadensis im- 
mersed in water charged with carbonic antfydride, evolution of” 
bubbles:took place as in the presence of suashine or electri¢ 
or magnesium light. The same similarity was observed in the 
effects on the lower vegetable forms, both Röntgen rays and 
light causing retardation in. the absorption of oxygen by Myco- 
derma aceti, and in the evolution of carbonic anhydride by’ 


Saccharomyces. Again, in their action on Bacillus anthygcis-` 


the Röntgen rays behave in the same way as sunshine, but ina 
minor degree; whefia gelatine film was exposed for twenty-four 
hours to the radiatiens from a Crookes’ tube, with,the inter- 
position of a zinc screen having an X-shaped* aperture, the. 
letter appeared transpafent on an opaque background. That 
the ‘action was due to destruction of the germs, and not to the 
generation of gny toxic quality in the agar, was proved thus :. 
when a sterilised film was partially exposed to the rays, and 
subsequently brought into contact with a stratwm of dried spores, 
the spores began to germinate all over the film; but when the 
stratum of spores was exposed’ to the rays, the sereen with the- 
letter X being ‘interposed, and the film subseqhently brought jnto: 
contact with them, only those spores which had been protected. 
e 


From these observations it 
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* “from.the Réntgen rays developed, and the letter. X was digtinetly 


* segn.. Signor ‘Bolomei aftributes the previous failure to obtain 
suclffectsto the short duration of the &posures, i 


° A LENGTHY report of ‘the Committee, *appointed by he 
4cadeniy of Science @nd Litérature at Montpellier, to inquire 
into the alleged vision through opaque objects, appears in La 
Semuine. Médicale «( (January 19)... The Committee prepared 
three letters, ‘the :contents:.of which could not be known to 
them, By Writing words and numbers on gixty-four cards, 
placing them twg and’ two intg) envelopes, and: selecting «three 
of the thirty-two envelopes haphazard; these three were care- 
fully sealed. ‘One envelope was Sewn into thé coat, another 
placed in the pocket, of a member ; the third, „along with half 
an exposed photographic plate, was wrapped in many thick- 
nesses of paper-and placed in a box, which was also’ sealed. 
At Narbonne the box containing the erivelopé and plate was 
placed on Dr: Ferroul’s table, since that was the usual position 
of the documents which had already been read by “Mlle. X. 
The Committee then walked to Mlle. X.’s abode, about 300 
metres from Dr. Ferroul’s house. Mlle. X. did not succeed in- 
veading the contents of the envelopes carried by the members of 
*the Committee, and at first no success attended: attempts to 
describe the contents of the sedled box. About an hour and a 
half after the commencement of the séance, during | which time 
Mile. X.’s sister passed to and fro, and Mlle. X. herself left 
the room on' more than one occasion, the contents *f the box 
were more or less ‘correctly described. 

. box the Committee came to the ‘conclusion that it had been 
opened, and on developing the contained piece of photographic 
Plate along with the other part, the former piece ‘was fogged, 
although the latter developed përfectly, 


The British Medical. Fournal of January 22 contains a reprint 
of the special inquiry on the relative efficiency.of-certain kinds of 
water filters which has ‘been carried out for the Yournal. - Many 
of the conclusions arrived at are by'no means encouraging ; for 
example, an ‘examination of the portable -filters supplied for 
Army, Field Service. revealed the fact.that not one of these 


afforded any protection against water-borne disease ; that, on the: 


‘contrary, ‘‘ they would tend to increase rather than diminish thé 
risk incurred by those making use of them, since whén sich 
filters had once been charged with contaminated water they 
would contigue for some time afterwards to discharge the disease 
germs into the ‘filtered’ water.” This is a very serious matter, 
and which, considering the numbers of cases of dysentery which 
have already occurred in the present, Indian frontier war,-might 
well demand the immediate attention of the Army?’ Medical 
Pepartment, 


seem, ‘‘a castle if the air” ; where ‘efficiency is procured, the 


rate.of filtration is often such as to preclude it from practical use. ` 
It appears, however, ‘likely that diatomaceous earths @& natural ’ 
gjone will be generally preferred to denser media such as 


porcelain, these three being, amongst the materials at present in 
use for filters, the only ones which apparently supply an efficient 
filtering medium. The same number of the Fournal contains a 
communication by E. H. Hankin on “a” simple method of 

` checking cholera i in Indian villages,” whiclf consists in treating 
‘the wells in an infected district with pogassium permanganate, a 
sufficient quantity being added in each case to give a pink cojpur 
fasting for severat hours to the water. This plan appears to 
have produced favourable resylts in combating chotera outbreaks, 
and in some places even the natives have heen induced to dis- 
infect their wells by*its means. e 


s 
THE immense lava-sheets that cover an area of some two 
hundred thousand “square miles in the Deccan Šf India have 
been looked upon as the grandest example of vulcanism in the 
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The filter ot athe future remains as yet, it would 
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world ; but a an even more extensive outpouring of similar material Ś 
must formerly @gve been evident in he northern hemisphere, if,” 
we accept thf conclusions yeached by Messrs. Newton and 


Teall from a study of the geological collections made in Franz - 


Joséf Land by the Jackson-Harmsworth Expédition (Quart. 
Fourn. Geol. Soc.,. December 1897).. That archipelago „is ® 


formed of the fragments of an ancient basalt-platean which e 


must have stretchéd far beyond ‘its present limits. Similar * 
igneous rocks are ‘found i Spitsbergen, Jan Mayen, Iceland, 
Greenlan®@, the Faeroés, the Hebrides and North Ireland; and . 
the authors are inclined to regard all these areas as the*isolaged 
fragments of a formerly cofitinueus land-area, the greater part 
of* which has sunk to form the northern portion of the North 
Atlantic Ocean. The period of this outpouring of Java was prob- 
ably the end of Cretaceous and beginning of Tertiary times. 
This period seems to` have been distinguished by similar 
occurrences in other parts of the world, for the great lava-flows 


of the Deccan and of Abyssinia are of the same age oo, o 


PROF. A. Riccd contributes to the latest Bollettino of the 
Italian Seismological Society aù account of theateodynamic 
Observatory of Catania, founed in 1891, and now one of the 
best equipped in Italy. Tt is situated beneath the astrophysical 
observatory, in the cellar.of the former Benedictine convent. 
The principal instrument is one bf Cancani’s great seismo- 
metrographs, consisting of a pendulum 25°3 metres long and 
a mass of 300 kg., whose movements are magnified twelve and 

a half times, and recorded by two pens on a strip of pap®r 
moving at the rate of 60 cm. an hour. In addition to’ this 


-valudble apparatus are two other seismometrographs (Brassart’s 


and’ Cécchi’s), a Guizzanti ` microseismoscope, one of Agamen-. 
none’s ' photographically recording tromometers, a Gancani” 
photochronograph, which; at the moment of 'a shock, photo- 
graphs the face of a clock, four seismographic pendulums of 
different lengths and masses, ten seismoscopes of various patterns 
for calling, attention to the occurrence ‘of a shock, and a puteo- 
meter which records the movements of the water- surface i in a 
well 324 metres deep: - i 


. WE -have received from the Meteorological Reporter - for 
Western India a copy of. his ‘‘ Brief Sketch of the Meteorology 
‘of the Bombay Presidency for the Year 1896-97.” The weather 
during the year presented several features of unusual character ; 
for instance, unseasonable distribution of rainfall, for, although 
the annual ‘amount was above the average in most districts, the 
deficiency was very great jn September and ‘October, and it 
was owing to this that the crops „withered and caused widespread 
famine. ‘Another feature was the prevalence of abnormally high® 
temperatures ; in Apriland October the means were respectively 
6° and 7° above the average, These conditions appeared to 
have considerable effect upon the plague; from “August to 
November the mortality increased with an abnormal rise of 
temperature, and vice versd, whereas the high temperature of 
April appears to have had the effect of decreasing the mortality 
in that month. This report contains some interesting details 
of floods in the river Tapti since 1727; the highest flood on 
récord—viz. 100} feet—occurred in July 1883, while that of 
July 1896—viz. 98 feet—eoccupies the third place on record. 


Tue part for January 1898 of The Garden,” ‘edited by Mr. 
We Robinson, presents a very attractive contents to the gar- 
dener and horticulturist. There are longer or shorter notes on 
almost every Gepartment of gardening; and no less than four 
coloured plates, besides numerous woodcuts, are included in the 


` 


price of one shillings °, : 


In the Yournal of the Royal Society of Bengal ‘for 1897 (part 
ii. No. 2) isa brief article by Mr? F. Finn, of the Indian Museum, - 
on the Theory of? Warning Colours and of Mimicry. It récords. 
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a æries of experiments on a tree-shrew, Tipaia Jerruginea, and 
on à bull-fróg, Xana tigrina, But the results do mf appear go 
be very conclusive. © ` "o æ ‘ 


DR. L., MESHCINELLI, of Vicenza, has “issued a. prospectus 
of proposed Iconograph of all Fossil Fungi at present known. 
{twill be published, probably inthe earlier half of the present 


* year, in the form of a quarto volume, with an atlas of more than 


thirty plates. The price to subscribers willebe 30 francs, delivered 


' a free. ' °. 


+ « especially that they have no special partiality for blue. 


. 7 
In '@ paper in Natural Science fowAngust 1897, Mr. G. W. 


% Bulman adopts very much the view of, Prof. Plateau, that bees 


„are not primarily attracted to flowers by their conspicuous colour, 
He also 
contests the statement that either honey-bees or wild bees are 
constant in their visits to the same species. Somewhat similar 


. tesults appear to have been arrived at by Mr. Albert Gale from 


<a. 


« Sciences ‘they have made some kind of a beginning.” 


observations in Australia? of the record of which we find a 
commencement in the Agricultural Gazette of New South Wales 
for November 1&7. . 


_ IN our recent review of the “Vita Medica” of the late Sir 
B.: W. Richardson, the author’s part in emphasising the dis- 
tinction between ‘‘ enteric and typhoid (szc) fevers ” was alluded 
to (p. 265). Our readers perceived at once, no doubt, that the 
aame ‘‘ typhoid” had crept int the text in place of typhus. 


i e UNDER the title of Zhe Home University, the publication of 


a magazine and note-book for private students of various 
branches of knowedge has just been commenced. The idea 
Sf the editors of the new periodical is to give the home-student, 
assistance on difficult points, and furnish him with “aids to 
memory. ‘We shall assume,” it is added, $f that, in addition, 


+ to a knowledge of their own language, our readers possess the 


rudiments of French, Latin, ` German, and Greek, and that 
respecting Geography,. History, Poetry, and the Natural 
The 
editors purpose not so much to try to increase knowledge as to 
convey it, and we wish, them success in their undertaking, 
aotwithstanding the fact that science takes a minor place in 
the first number of their educational medium. The periodical 
is, published by the Educational Museum, Haslemere; and by 
Messrs. West, Newman, and Co, i 


THE additions to the Zoological Society’s Gardens during the 
past week include a Red Fox (Canis fulvus) from North 
America, presented by Mr. F. C. Ingram; four Virginian 


` Opessums (Didelphys virginiana) “from -North America, pre- 


sented by Mr. J. D. Sprunt; two Secretary Vultures (Ser- 
pentarius reptilivorus) from South Africa, presented by Mr. J. 


catchers (Hematopus ostralegus) from Holland, purchased: 


`. OUR ASTRONOMICAL, COLUMN. 


eE. Matcham ; a Laughing Kingfisher (Dacelo gigantea), a Lace 
Monitor (Varanus varius), a Blue-tongued Lizard (Tiliqua 
scincoides), two Stump-tailed Lizards (Trachydosurus rugosus) 
from Australia, ‘presented by Mr. J. D. Waley; a Leopard 
{Felis pardus) from Ceylon, a Derbian Watllaby.-(Aacropus 
derbianus} from Australia, deposited; two Uvaan Parrakeets 
(Nymphicus uveetsts) from the island of Uvea, Loyalty 
‘Group ; two Black-headed Caiques (Catcaamelanocephala) from 
Demerara, an Ashy-black Ape (Macacus ocreatus) from the East 
Indies, three Curlews (Numenius arquata}, three -Oyster-s 
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Tue Sorar Eciapse.—Mr. F. W. Dyson, the Chief 


’ Assistant at the Greenwich Observatory, has sent the follow-- 


y 
4 


ing letter to the’ press:—‘‘ Prof, Turner telegraphs from 
‘Bombay that the observations of the solar ecligse were very 
successful. The photographs taken by the Astronomer Royal,” 
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‘Prof. Turngr, Captain Hills, Mr. Newall, and Dr. -Gopeland, 


have all been developed, and the results afe excellent. Captai 


n 
:Hills has succeeded in phetographing the spectrum of ehe ro 


versing layer, and’ Prof. Turner has obtained marked results-as 
to the amount of polarisation of the corona.” 


LARGE AND SMALL Proper Moqion®@—In.-the Astro- 
nomische Nachrichten (No. 3466) Prof, Kapteyn announces the 
discovery of a star with an exceedingly-large proper Motion ; 
this is the star in the Cordoba Zone Catalogue 5°243h., of about 
the 8th magnitude, but probably slightly variable, and. haying 
an orange-yelloy colour. Its position from ‘the ‘‘ Cape” ob' 
servations of 1897°8 for epoch 1875,is a = Sh. 6m, 56ʻ0s., and 


3 = — 44° 60''530, which position is in the constellation of: 


Pictag. The result of the investigations of Mr. Innes, of the 
Cape Observatory, and Prof. Kapteyn, gives the proper motion. 
in a great circle as 8⁄7, or in R.A., + Og2Is., and Decl. 
- §”-70, which will be seen is even greater than tat of the 


“runaway” star 1830 Giodmbridge, the proper motion of. 


which, it will be remembered, is 7”°05 in a great circle, or in 


R.A. + 0'346s., and Decl. — 5:78, We shall await with interest , 


the determination of the parallax of this remarkable star, in 


order to discriminate whether’ its large proper motion is real or , 


chiefly due to its close proximity to our system. - 
In contrast with the above, Mr. J. G., Porter has re-computed 


the proper motion of the star Bradley 2444*.= 3250, availing . 


himself of a’ much longer series of observations than those from 
which Dr. Auwers deduced the values +0°0040s, and +0128 ; 
and while Mr. Porter's result of + o'oo24s. and — 0”'030 (as 
‘given'in the Astronomical Journal, No. 422) confirms the smal! 


motion in right ascension, it negatives entirely the motion in: 


declination ; he therefore suggests that Dr. Auwers’ result 
seems to have been due to a wrong reduction of the declinations 
of D’Agelet and Lalande. $ 


Tue COMET oF 1892 II.—It is not often that an opportunity 
occurs of basing the determination of a comet orbit on observa- 
‘tions ‘extending over so long a period as that available in the 
‘presentinstance. The series commenced in 1892, March 19, and 
ended 1893, January 12, during which period the comet passed 
over about 107° of true anomaly. The definitive orbit in. this 
case 
considerable weight. The only unsatisfactory feature about it 
‘is the amount of the residuals in some, of the normal places. 
Dr. L., Steiner, of O’Gyalla, who has made the calculations, 
bases them’on Di. Schorr’s elements, from which he. derives by 
comparison with his computed ephemeris, twelve normal places, 
necessarily varying considerably in point of accuracy. The 
solution of the equations of condition founded on these normal 
places ‘gives for the excentricity the value 1°c004404. The 
residuals to which we have referred as not being quite satis- 
factory do not occur at the end of the series, when the comet 
‘would necessarily be faintest and the observatioms scartest, but 
in the middle of the series, practically from June to October. 
This is to some extent perhaps to be explajned by the fact, that 
the comet was about that ‘time very faint in telescopes of 
_moderate size, and these observations, made with difficulty, may 
have had an injurious effect on those derived*from the use of 
larger instruments. This explanation is not entirely satisfactory, 
for in one instance the'normal place rests entirely on the 
measures made at oné ‘Observatory, that of Bordeaux. Dr. 
Steiner tries by alterations of the assigned ‘‘ weights” to reduce 
these residufls; but the result is not quite satisfactory. ' Under 
the best.circumstances, and when the excentricity is brought 
down to 1000345, the sum of the squares of the residuals in the 
hyperbola is 103’:2,. while on the assumption. of paraboli@ 
motion the same sum is 2795. The orbit is almost perpendicular 
%o the plane of the ecliptic, 


WINNECKE’s Comet®= a 1898,—Fiom further observations. 


made by Prof. Perrine at the Lick Observatory a neW ephemeris 
of this comet has been d&termined; this, together with the 


*| elements, are given in the Astronomical Journal (No. 424) as. 
k . 


follows:—- ~ e 
©... Elemenis. « .- 
T = 1808 March 203392 G.M.T, 


` 


@ = 173 21 100 
R, = I00 51,45'5 18980 ” 


Ze= 16.59 340 ° 
‘log e = 9°854161 © ° 
loga = O°510521 . 2 
Md . 
® e 


roves to'be hyperbolic, and the final result is entitled to’ 


. P e 
SO 


> °° Ephemerés for Greenwich Midnight. + 


‘Sam, 1892. App-a. e ArPò elog a 
h. m Se o ETA 
Feb. 1°5 17 25 1°63 ~10 53 54 
? 3°5 34 33°95 TI%7 21°0 ... O°'1527 
55 044 14°66 II 39 50°2 


P5 A I7 54 "334 es a a eo 
- The nearest bright star to the comet during this period is 
o Serpentis, which rises about four hours in advance of the sun. 


ROwLAND’s TABLES.—In the December number of the 
Astrophysical Journal, tables of corrections atid additions to 
Prof. H. A. *Rowland’s table of solar spectrum wave-lengths 
are given. The errors in wave-length have been carefully 
determined for the whole table, but the identification of Solar 
lines with the lines of, the elements in the spectrum of the 
electrig are has bten revised only from wave-length 3722 to 
4175. Therefore the corrections and additions to the identifi- 
cations have been given only for the most important lines 
between these limits. A few small solar lines have been added 
to the table. 

The changes in wave-length are few, most of them being 
‘additions to the identifications. 


NEBULZ NEAR ‘Castor.—Prof. Barnard records in the Ast o- 
nomical Fournal (No, 422) a list of new nebule which he found 
with the 12-inch equatorial when he first went to Mount Hamil- 
ton, and which have.remained unpublished until now. There are 
five within less than a degree of Castor, whose positions here 
given are reduced to 1£60°0—the epoch of Dreyer’s New General 
Catalogue. i 


No. 7 a ô Descrition. 
om sS é J 
© 7 24 23 . +31 44°4 ... Close p. 10 mag. star. 
+ 7 24 43 .. +31 35°5 ... Small, faint. 


#31 40'5 ... Small, 3, $s in curve 
‘ 2' D. + ' l 
Very, very faint. | 


. +31 40°5 n 
Small, faint, 


7 2559... +30 310... 
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N 
N 
wm 
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Prof. Barnard remarks that he has discovered several nests of 


these nebulæ, but in most other cases the individual nebule are 
very much smaller. : g 


Dr. KARL NECKER.—The namie of yet another astronomer 


' has to be added to the death roll of last year. Dr.» Karl 


Necker, who occupied the position of assistant in various 
observatories, was unfortunately killed in a railway accident at 
Cairo, to which town he had removed -for the benefit of his 
health. Born in 1867, and with his University career only 
completed in -1893, he-entered first the Strassburg Observatory 
as a temporary assistant, but after a few months removed to 
Vienna, and in the Kiiffner Observatory devoted himself to 
making à serie§ of observations on the prime vertical. When 
Dr. Halm left Strassburg to occupy his present position at 
-Edinburgh, Dr. Nee@ker returned to fill the vacancy thus 
created, and was engaged in the fundamental meridian work. 
But his health compelled him to take long rests, and finally he 
was recommende® to reside in Cairo, where he hoped to secure 
a position in ethe Khedival Observatory. This hope was 
defeated by his tragic death, while making a short excursion to 
the Sinai Peninsula. : 


+ 
INSTINCT AND INTELLIGENCE IN 
ANIMALS} 


BroLocy is a science not only of the dead but of the living. 
The behaviour of animals, not less than their form and 





® structure, demands our careful study. Both are dependent on 


that hetedity which is a distinguishing characteristic of the 
organic world. And in each case heredity has a double part to 
play. It provides much that is relatively fixed and stereotyped ; 
but it provjdes also a certain amount of plasticity or al@lity to 
conform to the modifying conditions of the environment. In- 
stinctive behaviour belongs to the former cat@gory; intelligent 
behaviour to the latter. When a caterpillar spins its silken 
cocoon, unaided,’ untaught, “and without the guidance of pre- 
vious experience ; or when a newly-mated bird builds her nest 
and undertakes the patient+labours of incubation before ex- 
perience can have begotten anticipations of the coming brood ; 


e 
1 A Friday evening discourse delivered at the Royal Institution, on 
k January 28, by Prof. C. Lloyd Morgan. e 
NO. 1475, VOL. 57] i 
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we say that the behaviour is instinctive. Bul when an animal 
deagns the yrs of life, and modifies its procedure in accordagce 
‘with the refults of its indiyidual experience, we no ldnger use 
'the-term instinctive, but intelligent, Instinct, therefore, coms 
prises those phases of active life which exhibit such hereditary 
‘definiteness as fits the several members of a species to meet 
certain oft-recurring or vilally-important needs. To intelligence 
belong those more varied modes of procedure which an animai 
adopts in adaptation to the peculiar circumstances of its indé- 
vidual existence. Instictive acts take their place in the class 
of whet are now generally known as congenital characters ; 
intelligent acts in the class of acquired characters. e 7 
But the study of instingteand intelligence in animals opens up 
problems in a different field “of scientific investigation. . They , 
fall within the sphere not® only of biological but also of psycho- 
logical inquiry. And in any adequate treatment of their nature - 
and origin we must endeavour to combine the results reached by ° 
different methods of research in one harmonious doctrine. This 
involves difficulties both practical and theoretical. ‘For those 
invertebrates, such as the insects, which tg the naturaligt present 
such admirable examples of instinctiwe behaviour, are animals 
concerning whose mental processes thé cautious psyéhologist is- 
least disposed to express a definite opinion. While the higher 
mammalia, with whose psyfhology we can gaal with greater 
confidence, exhibit less tyjscal instincts, are more subject to the 
disturbing influence of imitation, and, from the greater coni-, 


‘plexity of their behaviour, present increasad difficulties to the > + 


investigator who desires carefully go distinguish what is congenital 


‘from what is acquired. 


Nor do the difficulties end here. For the term ‘‘ instinct ?” 
is commonly, and not withoutereason, employed by psycho- 


‘logists' with‘a somewhat different significance, and in a wider „` 


sense than is necessary or even desirable in biology. The 
naturalist is concerned only with those types of behaviour which 
lie open to his study by the methods of directwbservation. He, 
distinguishes the racial adaptation which is due to congenital 
definiteness, from’ that individual accommodation to circttm- 
stances, which is an acquired character. But for the psycho- 
logist instinct and intelligence comprise also the antecedent con- 
ditions in and through which these two types of animal activity 
arise. The one type includes the conscious impulse which in 
part determines an instinctive response ; the other includes the 
choice and control which characterise an intelligent act. When . 
a spider spins its silken web, or a stickleback builds the nest in 
which his mate may lay her eggs, the naturalist describes the 
process and seeks its origin in the history of the race; but the - 
psychologist inquires also by what impulse the individual is ` 
prompted to the performance. And when racial and instinctive 
behaviour is modified in accordance with the-demands of specia} 
circumstances, the naturalist observes the change and discusses 
whether such modifications are hereditary; but the psychologist 
inquires also the conditions under Which experience gtiides the 
modification along. specially adaptive lines. Each has his part 
to play in the complete interpretation of the facts. And-each 
should consent to such definitgons as may lead to an interpretation 
which is harmonious in its results. sa 
In view, therefore, of the speéial- difficulties attendant on a `N 

combined biological and psychological treatment of the problems 
of animal behaviour, I hav devoted my attention especially to 
some members of the group of birds in the early days of their ° 
life. And I shall therefore draw my examples of instinct and 
intelligence almost entirely from this class of animals. The 
organisation and the sensory endowments of birds are not so 
divergent from those of man, with whose psychology alone we 
are adequately conversant, as to render cautious conclusions: as 


-to their mental states altogether untrustworthy ; when hatched 


in an incubator they dre removed from that parental influence . 
which makes the stfdy of the behaviour of mammals more 
dificult ; while the highly deyeloped condition in which many 
of them first'see the light of day affords opportunity for observing 


‘congenital modes of procedure under more favourable circum- 


stances than are presented by any other vertebrate animals. Even - 
with these®specially selectéd subjects for investigation, however, 

it is only by a sympathetic study and a careful analysis of their e 
behaviour that what is congenital cangbe distinguished from * 
what is acquired: For from the early heurs of their free,and 
active life, the influence of the lessons taught by experience , 
makes itself felt. Their actions are the joint product of instinct * 
and intelligence, the congenital modes of behaviour being liable « , 
to continual modification in adaptation to special circumstances. 


. 


, e 
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Instinct appears to furnish a ground-plan of procedure which 
E: shaped by intelligence to the needs of individual life, 2 And it 
is often hard to.distinguish fhe original instinctive planWrom the® 
subsequent intelligent modification. x X 
- Itis not my purpose to describe here in det@il, as I have done 
elsewhere,*the ‘results of these observations. It will suffice to 
indicfte some of the more salient facts. In®the matter of feeding, 
the callow young of such birds as the jackdaw, jay, or thrush, 
fnstinctively open wide their beaks for the food to be thrust intò 
their mouths. Before the eyes have opeped the external stimulus 
to the act of gaping would seem to be either sound or jhe 
shaking of the nest when the parent bird pérches upon it. Under 
experimestal conditions, in the absence of parents, almost any 
gpund, such as a low whistle, lip-souad, of click of the tongue, 
will set-the hungry nestlings agape, as will also any shaking or 
tapping of the box which forms their artificial nest. And no 
“ihatter what is placed in the mouth the reflex acts of swallowing 
are initiated. But even in these remarkably organic responses 
the influence of experience soon makes itself felt. For if- the 
material given is wrong jn kind or distasteful, the effect is that 
the bird ceases to gape as before to the stimulus. Nor does it 
continue to opèri the beak when appropriate food has been given 
to the point of satisfaction. These facts show that the instinctive 
act is prompted bygn impulse of intewnal origin, hunger, supple- 
fhented by a stimulus of external origip, at first auditory but 
later on, when the eyes are opened, visual. They show also that 
*when the internal prqnptings of hunger cease, owing to satis- 
faction, the sensory stimulus by itself is no longer operative. 
And they show, too, that the diverse acts of gaping and swallow- 
ing become so far connected, that the experience of distasteful 
agmorsels tends, for a while at least to prevent further gaping to 
the usual stimulus. 

With those birds which ‘are active and alert soon after hatch- 
ing, the instinctive acts concerned in feeding are of a different 
character, At first,eindeed, the chick does not peck at grains 
which are placed before it; and this is probably due to the fact 

, that tħe promptings of hunger do not yet make themselves felt, 
there being*still a considerable supply of unabsorbed yolk, 
Soon, however, the little bird pecks with much, but not quite 
perfect, accuracy at small near objects. But here again experi- 
ence rapidly plays its part. For if distasteful objects, such as 
bits of orange-peel, are the first materials given, pecking at them 
soon ceases; and if this be repeated, the little bird cannot again 
be induced to peck, and may even die of starvation. This makes 
it very difficult to rear by hand some birds, such as plovers, 
whose natural food, in due variety, is not readily obtainable. It 
must be remembered, too, that under natural conditions the 
parent bird ‘calls the young and indicates with her beak the 
appropriate food; and this appears to ‘afford an additional 
stimulus to the act of pecking. Pheasants and partridges seem 
to be more dependent on this parental guidance than domestic 
chicks, and they are more easily reared when they have some- 
wHat older birds as models whose pecking they may imitate. 
Passing allusion may here be made to a type of instinctive 
response in some respects intermediate between the upward 

apifig of the jay and the downward pecking of the chick. It 

§ seen in the young moorhen, which pecks upwards at food held 

Sava it and cannot at first be induced to take any notice of food 

on theground. Under natural conditi€ns it is fed by the parent, 

which holds the food above the little bird as it floats on the 
water, 

We have then, in these simple instinctive acts, examples of 
behaviour which is congenitally definite in type for each par- 
ticular species; of actions which are the joint product of an 
internal factor, hunger, and an external factor, sensory im- 
pressions ; of complex modes of procedure which subserve 
certain vital needs of the organism. It should be mentioned, 
however, that the relative definiteness of instinctive responses 
has been subjected to criticism from a psychological source. It 
has been urged that the nutritive insfincts, the play instincts, the 
parental instincts, those of self-preservation and those concerned 
«in reproduction, are so varied and multifarious, that definiteness 

. isthe last thing that can be predicated of them. Vasied and 
* emultifarious they are indeed; and each of the groups above 
mentioned contains many differing examples. But that is 
because we are dealingewith comprehensive classes of instinctive 
behaviour. The fact that the group of fishes includes organisms 

. "Of such wide structural diversity, as the salmon, the globe-fish, 
e the eel, and the sole, does not affect*the fact that these species 


\, have a ‘relatively: definite structure each after his@kind. It is 
} ' ef 
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“only when we treat a group bf fishes as if if were an individtal 
fish that we are troubled by indefiniteness ofetructure. Afd iteis 
only when ve deal with a grqup of instincts, comprised under a gy 
class-name, as if itewere a particular instinctive act, tha? we 
fail to find that definitgness which, to the naturalist, is so 
remarkable, : 

From the physiological point of view, jnstirfttive procedure 
would seem to have its origin in an orderly group of outgoing 
neural discharges from the central office of the nervous system - 
giving rise to a definite set of muscular contractions. And this. 
appears to'have an organic basis in a congenital preformation in 
the nervous centres, thë activity of which is called into play by 
incoming messages, both from interaal organs ings state of 
physiological need, and from the external world through the 
dtgans èf special sense. The naturalist fixes his attention chiefly 
on the visible behaviour which is for him the essential feature of 
the instinctive act. But in view of the requirements of psycho- 
logical interpretation it is advisable to comprise under the term 
instinct, in any particular manifestation of its existence, the net 
result of four things: first, internal messages giving rise to the 
impulse ; secondly, the external stimuli which co-operate with 
the impulse to affect the nervous centres; thirdly, the active 
response dtie to the coordinated outgoing discharges; and 
fourthly, the message from the organs concerned in the be- 
haviour by which the central nervous system is further affected, 
.Now I shall here assume, without pausing to adduce the argu- 
ments in favour of this view, that consciousness is stirred in the 
brain, only by incoming messages. If this be so, the outgoing 
discharges which produce the behaviour are themselves uncon- 
scious.. Their function is to call forth adaptive movements ; and 
these movements give rise to messages which, so to speak, afford 
to consciousness*information that the instinctive act is'in pro- 
gress. Hence I have urged that the instinctive performance is 
an organic and unconscious matter of the purely physiological 
order, though its effects are quickly communicated to conscious- 
ness in the form of definite messages from the motor organs, J 
have not denied that the stimuli of sight, touch, hearing and so 
forth, also have conscious effects ; I do not deny (though here I 
may have spoken too guardedly) that the initiating impulse of in- 
ternal origin, is conscious. In both these cases we have messages 
transmitted to the central ‘office of the brain. What I have 
ventured to urge is that the- consciousness of instinctive be- 
haviour, ¿z cts completed form, does not arise until further 
messages come in from the motor organs implicated in the per- 
formance of the act, lodging information at the central office 
concerning the nature of the movements, ae 

A diagram will perhaps serve to make this conception clearer. 


Impulse “iS 


Ss 


l Stimulus el O 3 


Instinctive behaviour. 
e e 


` The circle represents the brain, in some part of which con- 
sciousness arises through the effects of incoming nerve-currentse 
Under the influence of the two primary groups of messages, due 
to impulse and to sensory stimulus, consciousnesgis evoked, and 
the brain is thrown into a state of neural strain, which is re- 
lieved by the outgoing discharge to the organs concerned in the 
instinctive ‘behaviour.’ It is this outgoing discharge which. I 
regard as unconscious. But the actions which are thus pro- 
duced give ris@ to'a secondary group of incoming messages from 
the moving limbs. This it is which gives origin to the con- 
sciousness of instinctive behaviour as such. And I regard it as 
psychologically important that these incoming messages are 
already gfouped, so as to afford to consciousness ‘information, 
rather of the net resultseof movement than of their subsidiary 
details. . 6 

So much for our general scheme. If now we turn tb the 


„instinctive behaviour concerged in locomotion, we fifid a con- 
genital basis upon which the perfected activities are founded. 


There is ‘no elaborate process of learning to walk on the part of 
the chick ; ducklings and moorhens a few hous old swim with 
perfect ease when ‘they are placed in water; these birds also 
dive without previous practice or preliminary abortive attempts 5 
while young swaltows, if their wings are sufficitatly large and 
strong, are capable of short and guided flights the first time they 
are committed to the air. In these cases neither the internal 
impulse, nor the gensory stimuli, are so well defmed as in the 
case of the nutritive activities. “The impulse probably takes the® 
e. .t 


a. are in néed of exercise, 
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form of an uneasy tendency t8 be wp and doing, perh&ps due to? 

ill-defmed nervous, thrills from the organs of locemotion which 

The sensory stimuli are presumably 
afforded by the contact of the feet with the ground, or with the 
water, and by the pressure of the air.on the wing-surfaces. It 
is a curious fact that, if young duclMings be placed ona cold 
and slippery swrface; such as that of a japanned tea-tray, they 
execute rapid scrambling movements, suggestive of attempts to 
swir, which I have never seen in chicks, pheasants, or other 
land-birds. f : 

It will not be supposed that I claim for perfected locomotion, 
sò admirably exemplified in the gracefuleand, powerful flight of 
birds, an origin that is wholly instinctive and unmodified by the 
teachings 8f experience, Here as elsewhere instinct seems to 
form the ground-plan of activities which intelligence mgulds $o 
finer and more delicate issues. This is the congenital basis on 
which is built the perfected superstructure. And if our oppor- 
tugitie® for observation, and our methods of analysis, were equal 
to the task, we should be able to‘distinguish, in the develop- 
ment of behaviour, the congenital outline from the shading and 
detail which are gradually filled in by the pencil of experience. 

The difficulties which render this analysis at the best im- 
perfect are, therefore, twofold. In the first place, intelligence 
begins almost at once to exercise its modifying influence; and 
in the second place, many instinctive traits do not appear until 
long after intelligence has begun its work. Much of the intel- 
ligent detail of the living picture is filled in before the instinctive 
outlines are complete. The term ‘‘ deferred instincts” has been 
applied to those congenital modes af procedure which are 
- relatively late in development. The chick does not begin to 
scratch the ground, in the manner characteristic of rasorial 
birds, till it is four or five days old; nor does it perform the 
operation of sand-washing till some days later; the moorhen 
does not begin to flick its tail till it is about four weeks old; the 
jay does not perform the complex evolutions of the bath till it 
has left the nest and felt its legs, when the stimulus of water to 
the feet, and then the breast, seems to start a train of acts 
which, taken as a whole, are of a remarkably definite type. 
The development of the reproductive organs brings with it, 
apart from the act of pairing, a number of associated modes of 
behaviour—nest-building, incubation, song, dance, display, and 
strange aerial evolutions—which are presumably in large degree 
instinctive, though of this we need more definite evidence. For 
it is‘ difficult to estimate with any approach to accuracy the 
influence of imitation. There seems to be no reason for doubting 
that, when an animal grows up in the society of its kind, it is 
affected by what we may term the traditions of its species, and 
falls into the ways of its fellows, its imitative tendency being 
subtly influenced by their daily doings. The social animal 
bears the impress of the conditions of its peculiar nurture. Its 
behaviour is in some degree plastic, and imitation helps it to 
conform to the social mould. 

Thè exact%range and nature of the instinctive outline, inde- 
pendently of those modifications of plan which are due to the 
dnherent plasticity of the organism, are, therefore, hard to 
determine. And if, as we have good grounds for believing, the 
growth of intelligent plasticity, in any given rac®, is associated 
with a disintegtation of the instinctive plan, congenital adapta- 
tion being superseded by an accommodation of a more indi- 
vidualistic type, to meet the needs of a more varied and com- 
plex environment, the problems with which we have to deal 
assume an intricacy which at present defies owr most subtle 
analysis, - i 

We must now turn to the consideration of the manner in 
which individual accommodation through the exercise of intelli- 
gence ‘under the teachings of experience, is brought about. 
And it will be well to pave the way by adducing certain fagts 
of observation. 

Although the pecking of a young chick under the joint in- 
fluence o®hunger and the sight of a small near object, would seem 
to belong to the instinctive type? the selection of appropriate? 
food, apart from the natural guidance of the hen, sens to be’ 
mainly determined by individual experience. There is no 
evidence that the littlesbird comes into the World with anything 
like hereditary knowledge of good apd evil in things eatable. 
Distasteful objects are seiZd with not less regdiness than natural 
food such as grain, seeds, and grubs. The conspicuous colours 
of certain nasfy caterpillars do not appeal to any inherited 
power of immediate discrimination so as to save the bird from 

e bitter. experience. They seemerather to serve the purpose of, 
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rendering future avoidance, in thé light of this bitter experi- 
ence, more ready, rapid, and-certain. Bees and wasps are 
h neither more nor less sighs of fear than large flies or 
palatable insects. Nov does there seem to be any evidenge of 
the hereditary reongnition of natural enemjes as objects'of dread. 
Pheasants and partridges showed no sign of alasn? when my 
dog quietly entered the room in which they were kept When 
allowed to come to. closer quarters, they impudently pecked at 
his claws. A two days chick tried to nestle down underehime 
Other chicks took no notice of a cat, exhibiting a complete in- 
difference whjch was not reciprocated. A moorhen several 
wks old would not suffer my fox-terrier to come near his owh 
breakfast of sopped biscuit, but drove him away with angry 
pecks until the highée Sowers supervened. f 

It is not, of course, to be inferred from these observations 
that such an emotion as fear has no place in the hereditary 
scheme, or that the associated acts of hiding, crouching, os- 
efforts to escape do not belong to the instinctive type. I have 
seen little pheasants struck motionless, plovers crouch, and 
moorhens scatter at the sound of a loud chord on the 
violin, or of a shrill whistle. A’wpité stoneware jifg, placed in 
their run, caused hours of uneasiness to a group-of birds, includ- 
ing several species. But there is no evidence that, in such cases, 
anything like hereditary experience defines oe objects which 
shall excite the emotion, ° It is the unusuaf and unfamiliar obe 
ject, especially after some days of active life amid surroundings 
to which they have grown accustomed ; it is the sudden sound, 
such as a sneeze, or rapid movement, as when a ball of paper is 
rolled towards them, that evakes the emotion. Hence, if the 
parent birds are absent, the stealthy approach of a cat causes no 
terror in the breasts of inegperienced fledglings. But when _ 
she leaps, and perhaps seizes one for her prey, the rest scatter in 
alarm, and for them the sight of a cat has in the future a néw 
meaning. oF 

The elementary emotions of fear, anger,,and.so forth, stand 
in a peculiar and special relationship to instinct. At first sifht 
they seem to take rank with the internal impulses which are the 
part-determinants of instinctive behaviour. The ctouching of a 
frightened plover or landrail, the dive of a scared moorhen, 
result partly from the external stimulus afforded by the terrifying 
object, partly from the emotional state which that object calls 
forth. Butin their.primary genesis I am disposed—here follow- 
ing to some length the lead of Prof. Wm. James—to assign tq 
such emotions an origin similar to that of the consciousness 
which follows on the execution of the instinctive act. . As- 
suming, as before, that consciousness owes its genesis to messages 
which reach the sensorium through incoming nerve-channels, 
the sensory stimuli, afforded, let us say, by the sight of a terrify- 
ing object, do not seem, in the absence of inherited experience, 
capable of supplying messages which in themselves are sufficient 
to generate the emotion of fear. Now, the well-known ac- 
companiments of such an emotional state are disturbances of the 
heart-beat, the respiratory rhythm, the digestive processes, the 
action of the glands, and the tone of the minute blood-vessels 
throughout the body. And all these effects are unquestionably 
produced by outgoing dfscharges from the central nervous 
system. But they are fe/¢ as the result of incoming message, 
like vague and disquieting rumours, transmitted to the central \\ 
office from the fluttering heart, the irregular breathing, the sink- 
ing stomach, and the disturbed circulation. Is it not therefofe 
reasonable to suppose that the emotion, in its primary genesis, 
is due to the effect on the sensorium of these disquietmg 
messages? If this be admitted as a working hypothesis—and it 
cannot at present claim to be more than this—we reach, at any 
rate, a consistent scheme. As primary messages to the central 
office of consciousness we have, on the one hand, those due to 
stimuli of the special senses, and, on the other hand, those re- 
sulting from the cqnditions of the bodily organs, taking the form 
of a felt craving for ‘their appropriate exercise. These co- 
operate to throw the braimeinto a state of unstable equilibrium 
or neural strain,, which is relieved by outgoing streams of 
nervous energy. -And these in turn fall into two groups ; first, 
an ordeyly set of dischasges to the voluntary muscles concerned 
in behaviour, and secondly, a more diffuse group of discharge, ¢ 
to the heart, respiratory apparatus, digestive organs, glands, and 
vascular netwark. In so far as thest gre outgoing discharges, 
they do not directly affect consciousness. But there quickly re- 
turns upon the sensorium an orderly group of.incoming messagés 
from the motor apparatus concerned in instinctive behaviour, „° 
and a moreégndefinite’ group from the heart and other visceral 
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organs. The former gives the well-defined consciousness of 
activity ; the latter the relgtively® ill defined feelingsęghich arg 
classed as emotional. ‘But so swift is the. backstroke“from the 
bdtly to the brain that, ere the instinctive behaviour is complete, 
messagés from the limbs--and, under the appropriate circum- 
stanges; frorh the heart—that is to say, of both instinctive and 
emotional origin—begin to be operative in consciousness, and 
the*final stages of a given performance may be guided in the 
“light of the experience gained during its earlier stages. 

The exact manner in which consciousnesseexercises its guiding 
‘influence, is a matter of speculation. Perhaps thë most probsble 
hypothesis is that the cerebral hemispheres are an adjunct to the 
rest of the central nervous system, and gxgrcise thereon by some 
§uch mechanism as the pyramidal tfact in the human subject, a 
‘controlling influence. Given an hereditafy pround-plan of auto- 
matic and instinctive responses the cerebral hemispheres may, 

“by checking here and enforcing there, limit or extend the be- 
haviour in definite ways. In any case, from the psychological 
point of view, their action is dependent on three fundamental 

„properties :,first, the retantion of modifications of their struc- 
ture; secondly, differential eesults according as these modifica- 
tions have pleasurable or painful accompaniments in conscious- 
ness; end thirdly, the building -of the conscious data, through 
association, into amgystem of experi@gce. The controlling in- 
Tiuence of this experience is the essentiabfeature of active intelli- 
gence. Or, expressed in the‘almost obsolete terminology of the 

* older psychology, intelligence is the faculty through which past 
experience is brought to bear on present behaviour. 

Prof. Stout, whose careful wofk in analytical psychology is 
well known, has done me the service of ériticising, in a private 

aeehoOMmunication, my use of the® phrase ‘past experience,” 

urging that present experience is not less important in determin- 
ing behaviour than that which is past and which can only be 
operative through its revival in memory. The criticism is valid 
ingo far as it showsethat I have not been sufficiently careful to 
define what I. mean by past experience. But I certainly had in 
mind,*though I did not clearly indicate, the inclusion of what 

Mr. Stout regards as present experience. My conception of 

£ present,” as I have elsewhere described it, is that short but 

appreciable period of time, occupying:only some small fraction 
of a second, which is comprised in the fleeting moment of con- 

sciousrfess, All anterior to this, if it were but a second ago, I 

segard as past—past, that is to say, in origin, though still- 

operative in the limited field of the present moment. When we 
are reading a paragraph and near its close, the net result of all 
that we have read in the earlier sentences; is present to influence 
the course of our thought. But the very words—‘‘all that we 
have read ”-—by which we describe this familiar fact, imply that 
the guiding experience originated in a manner which demands 
the use of the past tense. Still I am none the less grateful to 

Mr. Stout for indicating what to many may have seemed a 

serious omission in my interpretation. Suffice it to say that if 

we"include under the phrase ‘‘ present experience” the occur- 
rences of five minutes, or even of five seconds ago (all of which 

I regard as past), I most fully agree that present experience (in 

is s€nse) exercises a most important guiding influence. 
We have distinguished four classes of messages affecting con- 
sciousness in the central office of the Sgnsorium : first, stimuli 
of the special senses; secondly, internal cravings; thirdly, 
motor sensations due to bodily activity ; and fourthly, emotional 
states. These: are combined in subtle synthesis during the 
growth of experience, and are associated together in varied 
ways. Into the manner in which experience grows we cannot 
enter, here. It will be sufficient to indicate very briefly the 
effects of this growth on the behaviour of animals in the earlier 
stages of their life. This may be considered from a narrower 
or from a broader standpoint. In the narrower view we watch 
how, .within the field of a widening synthésis,'the particular 
associations are formed. We see how, within experience, the 
taste and appearance of certain caterpillars or grubs become ‘so 
associated that for the future the larva is left untouched. Or 
we see how the terrible pounce of the cat has become so 
associated with her appearance as thenceforth to render “her an 
* ebject of fear to enlightened sparrows., But of the physiological 
mechanism of. association Gye know little. 
There is a familiar game in which a marble is rblled down an 

. inclined board at the bottom of which are numbered compart- 

« ‘tents. The lower part of the board is beset with a séries of 
-evertical pins so-arranged that the marble’ rebounding from one 

~ fe another pursues a devious course before it reaches its destina; 
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tion, But ifwe tie threads from pin to pin we may thus dirgct 


the coursqof the marble along definite lines. Now*the brain pi 


may be'roughly likened to afet of such pins, and the marBle to 
an incoming nerve current. The congenital structure is such that a 


number of hereditary thrêads connect the pins in definite ways, + 


and. direct the discharge into appropriate changels. But a vast 
number of other threads are acquired in the course of individval 
experience. These are the links of association which dire@t the . 
marble in new ways. Observation of behaviour can only give 
us information that new directing threads have been introduced. 
The psychology of ass@ciation can only indicate which pins have 
been connected by linking threads. Even such researches as 
those of Flechsig can at present do no more than supplement the 

sychological conclusion by general anatomical evidence. Of 
the details of brain modification by the formation of association 
fibres we are still profoundly ignorant. Š 

Nor when we turn from the narrower to the wider poins of 
view are we in better case. We are forced to content ourselves 
with those generalities which are the makeshift of imperfect 
knowledge. Still, even such generalities are of use in showing 
the direction in which more exact information is to be sought., 
And we can, perhaps, best express the net result of acquired 
modification of brain-structure by saying that every item.of ex- 
perience makes the animal a new being with new reactive. 
tendencies. The sparrows, which yesterday were unaffected by 
the stealthy approach of the cat, garrulously scatter to-day 
because they are not the same simple-minded sparrows that they 
were, The chick comes into the world possessed of certain in- 
stinctive tendencies—with certain hereditary directing threads.’ 
But at the touch of experience its needs are modified or further 
defined. New cgnnecting threads are woven in the brain. On 
the congenital basis has been built an acquired disposition. The- 
chick is other than it was, and reacts to old stimuli with new 
modes of behaviour. 

In its early days the developing animal is reading the para- 
graph of life. Every sentence mastered is built into the tissue 
of experience, and leaves its impress on the plastic, yet retentive 
brain. By dint of repetition, the results of acquisition become 
more and more firmly ingrained. Habits are generated ; and 
habit becomes second nature. The organism which to begin 
with was a creature of congenital impulse and reaction becomes 
more and more a creature of acquired habits. Itisa new being, 
but one with needs not less imperious than those with which it 
was congenitally endowed. 

All of this is trite and familiar enough. But it will serve its 
purpose if it help us to realise how large'a share acquired 
characters take in the development of behaviour in the higher 
animals, and how fundamentally important is the plasticity of 
brain-tissue, and its retentiveness of the modifications which are 
impressed on its yielding substance. 

Such being the relations of ‘intelligence and instinct jn the 
individual, what are their relations in the evolutiorfof the race? > 
Granting that instinctive responses are definite through heredity, 
how has this definiteness been brought abeut? Has it beem» 
through natural selection? Or are the acquired modifications 
of one generation transmitted through heredity to the next? Is 
instinct inherited habit? Darwin, who wrote betore the trans- 
mission of acquired characters was seriously questioned, admitted 
both. And Romanes, to whose ever-kindly sympathy I am 
deeply indebted, still adhered to this view in spite of modern 
criticism. There is not much in my own observational work 
which has any decisive bearing on the question. But there are, 
one or two points which are- perhaps worthy of consideration. 
The part played by acquisition in the field of behaviour is the 
establishment of definite relations between particular groups of 
stimuli and adaptive responses. If this be so, and if acquired 
modifications of brain-structure be transmitted, we might 
reasonably expect that the*sight of a dog would have a sifnilar 
effect on, young pheasants to that which it has on theif? parents. 
But this does not appear tobe the case. Again, one might 
feasonably expect that the sight of water would evoke a drink- 
ing response in recently hatched birds, just as the sfght or scent 
of a Yucca flower excites a definite respoase in the Yucca moth: 
But here,’ too, this is not so. Thirsty chicks and ducklings 
seem to be uninfluepced by the sight®f water in*e shallow tin. 
They may even run through the liquid and remain unaffected 
by its presence. But if they chance.to peck af a grain at the 
bottom of the tin, og a bubble on the water, as soom as the beak 
touches the liquid, fAzs ‘stimulus at once -evokes a drinking ° 


fesponse again and again repeated.’ Why does ‘the touch of *, 
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water inthe beak excite a congenital response, while the sight 
of Water fails todo #? I believe it is because under natural 

mditjons the chicks peck at thes water in imitati€n of the 
mother, who thus shields them from the ineidence of natural 
selection. Under these circumstancesgthere is no opportunity 
for the eliminatign of those who fail to respond at the mere 
sight of water, and comsequently no selective survival of those 
who dg thus respond. But though the hen can lead her young 
to peck at the water, she cannot teach them the essential move- 
ments of beak, mouth, and gullet, which are necessary for the 
compléx act of drinking. In this matter she cannot shield 
them from the incidence of natural selecti8n. eThose which, on 
pecking theewater, failed ¢o respond to the stimulus by drink- 
ing, would assuredly die of thirst and be eliminated. The rest 
would survive and transmit the congenital instinctive temmlency® 
Thus it would seem that when natural selection is excluded a 
special ode of ehaviour has not become congenitally linked 


with a visual stimulus; but, when natural selection is in oper- | 


ation, this behaviour has become so linked with, a touch or taste 
stimulus in the beak, Similarly in the case of the pheasants 
and the dog. The parent birds warn the young of his approach, 
and thus prevent the incidence of natural selection. Hence 
there is ho instinctive. response to the sight of a terrier. 

No doubt there are many cases of complex behaviour, seem- 
ingly instructive, which are difficult to explain by natural 
selection alone, and which have the appearance of being due to 
the inheritance of acquired habits. I have, however, elsewhere 
suggested that acquired modifications may, under the conditions 
of natural selection, foster the development of ‘‘ coincident” 
variations of like nature and direction, but having their origin in 
the germinal substance. But into a consideration of this hypo- 
thesis I cannot here enter. Without assuming a dogmatic 
attitude, Iam now disposed to regard the direct transmission 
of acquired modes of behaviour as not proven. 

Thus we come back to the position, assumed at the outset, 
that heredity plays a double part It provides, through natural 
selection or otherwise, an outline sketch of relatively definite 
behaviour, racial in value; it provides also that necessarily- 
indefinite plasticity which enables an animal to acquire and to 
utilise experience, and thus to reach adaptation to the circum- 
stances of its individual life. It becomes, therefore, a matter of 
practical inquiry to determine the proportion which the one kind 
of hereditary legacy bears to the other.» Observation seems to 
show that those organisms in which the environing conditions 
bear the most uniform relations to a mode of life that is relatively 
constant, are the ones in which instinct preponderates over in- 
telligent accommodation ; while those in which we see the most 
varied interaction with complex circumstances, show more 
adaptation of the intelligent type. And the growth of individual 
plasticity of behaviour, in race-development, would seem to be 
accompanied by a disintegration of the definiteness of instinctive 
respoase, nagural selection favouring rather the plastic animal 
capable of indefinitely varied accommodation than the more 
igid type whose adaptations are congenitally defined. 

I have dealt, it will be observed, only with the lower phases 
and earlier manifestations of intelligence. Its higher develop- 
ment, and theepoints in which it differs from the more complex 
modes of hyman procedure, offer a wide and difficult field fur 
careful observation and cautious interpretation. I have recently 
attempted further investigations in this field ; but they concern 
rather the relation of intelligence to logical thought than that of 
instinct to intelligence, which forms the subject of this discourse. 


, 





® THE DUKE OF DEVONSHIRE ON 
TECHNICAL EDUCATION. * 


site AT Eastbourne on Saturday last fhe Duke of Devonshire 


e addressed the students of the a% and technical classes, and 
in the course of his remarks he referred to educational questions 
of more than local interest. His*remarks upon proprietary and 
private schools call attention. to what. is probably the weakest 
link in bur edycational system. In order to qualify for an 

“assistant masteship ig an elementary schaol, it is necessary for 
a teacher to serve a term of years, during which period his 
knowledge ofthe theory and practice’ of teaching is periodically 
tested; but in our private and proprietary Schools any one can 
be a teacher, whether he, possesses qualifications or not. In 
other wordy the elementary school teacher must prove his 

e efficiency, while the teacher jn the middle-class schools—the 


_® “respectable proprietary: establishments—may, or may not be 
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"competent ta impart instruction. The result is that some ofur 


higher-grade primary schools arg the best organised and equipped | 
ifistitutio® for teaching elementary scfence in the country, While 
the science which figures in the prospectuses of many private 
schools is entirely sunworthy of the-name.. Unfortunately, the 
sons of artisans and shopkeepers are compelled to leawe school 
at an early age, and so annot take full advantage of the facilaties 
provided by the higher-grade schools. On the other hand we 
have the private schools where the age of leaving is later, but . 
there the facilities for scientific instruction are inadequate. The 
general result is that Snly å small proportion, either of the artisan 
clas? or of the sons of commercial men, receive technical in-. 
struction. It is, of course, not suggested that all ptivate schools 
are inefficient, but a lerfe proportion of them are, when con-, 
sidered as schools in which science is taught; and the Duke of 
Devonshire has done a public service in pointing out the need 
of subjecting them to some system of supervision. ai 

The following is abridged from the Zžmes report of the Duke 
of Devonshire’s address :— 


PROPRIETARY AND PRIVARE SCHOOLS. 


I suppose that there are in Eastbourne a larger number of 
proprietary and private schools than in almost any other town 
of the same size in the country. It would begxtremely interest- 
ing to have full informatjoh as to what thes% schools are doing= 
and the nature of the instruction which they provide. I doubt very 
much whether there is any one here, or whether there is any- . 
body anywhere, who has the means of forming or giving a com- 
plete account of what the proprietary and private schools of any 
particular district in the country are doing, or what is the nature 
of the instruction which they gre providing. That appears to 
me to point to the need for some better organisation of education 
than we at present possess. Of the students who are réceivirfg 
their education in the numerous proprietary schools here and in 
other similar schools in the country there age many, no doubt, 
whose future would not be dependent upon their own exertiors, 
and who are only educating themselves, or being educated by 
their parents, to make them good citizens and cultivated people ; 
but there must be a very large number in addition who are 
looking forward to entering into some profession or another, or 
into some branch of industry or of commerce. And to the 
parents of such students it would be of immense value and 
importance to have full knowledge and full information upon the 
character of the education which is being’ given at these pro- 
prietary and private schools. Some of them, no doubt, are 
more efficient ; some ‘are less efficient than others; but, even 
amongst those which are the most efficient, there must be some 
which are capable of giving a more valuable hint and direction. - 
of instruction to those who are going to enter upon industrial 
and commercial pursuits than those which may be in other 
directions equally efficiently organised ; and it would be of the 
very greatest importance, in my opinion, to the schools them- 
selves, to the parents, and to the community at large if, means 
were at our disposal to know more of the manner in which 
these schools are organised and of the work which they are 
doing. ® 

TECHNICAL EDUCATION ABROAD. 


Foreign nations have anticipated us to a very great extent in 1 
realising the close connection which exists between educatign 
and industrial and commercial success. That is a fact which is 
being brought home to us almost daily in various directions of 
the increasing competition to which we find ourselves in every 
quarter exposed. It is a subject which, as your chairman has 
reminded you, I have frequently discussed on previous occasions, 
and I am not going to enter into it at any length again to-night. ` 
I will only say that the urgency of this question is now recog- 
nised by those who are educational experts or educational 
enthusiasts. The” urgency of the question is coming to be 
recognised by practical men of business. Only the other day 
the education authority of Manchester sent out a deputation of 
its members to ascertain what provision was being made in 
Germany and Switzerland for the ‘industrial and commercial. 
educatton of the people. They published a most*valuable , 
report, in which they spoke almost with dismay of the complete*’° 
ness with which the education of thfse who were leading arid 
directing the fhanufacturing and commercial enterprise af those ` 
countries was being organised; and they urged upon their 
fellow-citizens, in the very strongest terms, that they should not 5 
allow themselves to-be left behind in the race, but that theye: 
ghould make an effort for the organisation of the education of 
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theit own people io’ bring that, education” up tò something like | by the microscopical study of sedimentary rocks (parficularly . 





































secondaryaand tertiary) from the point of view of their genesi 
and of the modifications which they have undergone since their 
deposit in structure and composition, organised bodies being . 
included. . : : « 

In Botany, the Barbier Prize (2000 fr.), for d&coveries bearing e 

upon the art of healing; the Desmaziéres Prize (1600 fr.), for 
the best study of Cryptogams; the Montagne Prizes {1980 fr. - 
and 500 fr.), for memoirs bearing on the anatomy, physiology, 
and development of the lower Cryptogams; the De laelFoys- 
Melicocq (900 fr. } fowbotanical work on the North of France ; 
and the Thore Prize (200 fr.) to the aghor of the bgst work on 
the cellular Cryptogams of Europe. 
e In Anatomy and Zoology, the Savigny Prize (975 fr.), for the 
assistance of young travelling zoologists, not receiving Govern- 
mental support, vho have specially occupied themselves with the 
invertebrate fauna of Egypt and Syria. . 

In Medicine and Surgery, a Montyon Prize for discoveries or 
inventions bearing on medicine or surgery; the Barbier Prize 
(2000 fr.), for the most valuable discovery in relation to the art 
of healing (surgery, medicine, pharmacy or botany); the Bréant 
Prize (100,000 fr.), for a discovery leading to the complete sup- 
pression of Asiatic cholera; the Godard Prize (1000 fr,), for the 
best memoir on the anatomy, physiology, and pathology of the 
genito-urinary organs; also the Bellion (1400 fr.); Mège 
Lallemand (1800 fr.), and Baron Larrey Prizes. i 

In Physiology, a Montyon Prize (750 fr.); the Pourat Prize 
(1400 fr.), fora memoir on the motor nerves of the stomach, ` 
and the Philipeaux Prize (890 fr. ). . 

In Physical Geography, the Gay Prize (2500 fr.), for a com- 
parison between éhe marine flora of the Bay of Biscay with that 
of neighbouring regions and of the Mediterranean ; also to see 
if the fauna and fiora lead, to similar conclusions. Other general 
prises offered are the Arago Medal, ‘the Montyon Prize (un- 

ealthy trades), the Trémont Prize (1100 fr.), the Gegner Prize 
(4000 fr.), the Delalande-Guérineau Prize (1000 fr.), the Jérome 
Ponti Prize (3500 fr.), the Leconte Prize (50,000 fr.), for a new 
and important discovery in mathematics, physics, chemistry, 
natural history, or medical science; the Tchiatcheff Prize 
(3000 fr.), for exploration of the lesser-known portions of Asia ; 
the Houllevigue Prize, the Cahours Prize (3000 fr.), for the 
assistance of young chemists of promise; the Saintour Prize 
(3000 fr.), the Kastner-Boursault Prize (2000 fr.), for the best 
work on the applications of electricity in the arts, industry, and 
commerce; and the Estrade-Delcros Prizé (8000 fr.). 

OF these’ prizes, those of Montagne and Delalande-Guérineau 
are expressly restricted to Frenchmen, whilst the ‘Lalande, 
La Caze, Delesse, Desmaziéres, Tchiatcheff, and Leconte 
Prizes are awarded without distinction of nationality. 


the level which has been attained in those countries Arid the 
Agsociated Chambers of Commerce the other day presented a 
memorial, a most ‘important memorial, tẹ the Government 
urging upon them that greater attention should be paid by the 
eduentional' departments of the State, got to art and scientific 
instruction only, but to the study of foreign languages and other _ 
subjects indispensable to the successful prosecution of a com- 
mercial caréer. And therefore I say it is'not educational 
enthusiasts only, but “it is practical*and® far-headed men ‘of 
business who are beginning to realise the absolite necessity of 
bringing up our education somewhere near, at all events, to the 
„levels wRich have been attained in gth@ ¢ountries. 


2 
‘ORGANISATION OF SECONDARY EDUCATION. 
* I bave not the smallest. desire to see our secondary education 
"modelled upon orie uniform pattern. I believe that we require 
great variety and great fréedom, but I do think that it would be 
of advantage if both central'and local organisations existed with 
.which these private institutions might place themselves in 
voluntary, but, at the same ‘fimé,.in close connection—organisa- 
tions which, by méans, perhaps, of inspection, by their guidance, 
and by their counsel—might enable them so to organise them- 
elves, so ‘to’ co-réimbe themselves, afeto render the instruction 
which they may give more valuable to tRe public. Theseare, of 
course, observations of a 'véty general chatacter,'which, if they 
* have any substance, apply-équally to schools in every part of the’ 
country, Speaking of this particular district—of your own 
schools—I cannot help thinking that it might be of great ad- 
vantage, both to them and, to the community of, Eastbourne, if, 
=ar ader the county educational authority or under ‘your borough 
“educational authority—there ought not to be any jealousy between’ 
different bodies of that kind—there could be established if this, 
town of Eastbourne-a scientific and’ technical institute, which 
might be of great v@lue to the inhabitants of Eastbourne itself 
and also of great assistance to those educational establishments. 
which are sognumerous amongst you, and which might make use 
of such establishments as part of their educational course. 





‘PRIZE SUBJECTS OF THE PARIS ACADEMY 
OF SCIENCES. , 


“THE Comptes rendus of the Paris Academy of Sciences, for 

, . January 10, contains the list of subjects proposed for the 
„various prizes offered by.the Academy for 1898 and three 
succeeding years. 

For the year 1898, the subject for the Grand Prize of the 
Mathematical Sciences is to examine and extend the part played ' 
by divergent series in analysis ; for the Bordin Prize (3000 fr.), ` 
to study the questions relating to the determination, properties, 
and applications of systems of orthogonal curvilinear‘coordinates 
of # variables, indicating especially the degree of generality of 
these systems; the Francceur Prize (1000 fr.) and Poncelet 
Prize (2000 fr.), for the most useful work in the field of pure or 
applied mathematics, In Mechanics, fhe Extraordinary Prize of 

00 fr., for progress in any direction calculated to increase the 
efficiency of the French naval forces; the Montyon Prize 
(700 fr.), for inventing or improving in€truments useful to the 
progress of agriculture, the mechanical arts of sciences; the 
Plumey Prize (2500 fr.), for improvements in‘stéam engines, or 
anyother invention contributing to the’ progress of steam ‘navi- 
gation ; the Fourneyron Prize {500 fr.), for the theory of the 
motion of bicycles, discussing more especially the conditions of 
stability of both rectilinear and curved motion on a horizontal 
or inclined plane. . P i . 

. In Astronomy, the Lalande Prize. (540 fr.), for the most 





MR. CAVENDISH ON HIS JOURNEY TO . 
LAKE RUDOLF. 


ON Monday last, Mr. H. S. H. Cavendish ‘described his? 
recent jowney in: East Africa before the Royal Ged- 

graphical Society. Accompanied by Lieut. H.e Andrew, Mr. 

Cavendish left Berbera on September 5, 1896, and proceeded in ° 

a southerly direction to Lugh, on the. Juba River, afterwards 

striking westwards up the Dau. Here it proved very difficult to 

get into communication with the natives, as the caravan was at 

first taken for 2n Abyssinian force. The country of the Boran 

Gallas, with whom Dr. Donaldson Smith had so much trouble, . 

was, however, soon reached. Mr. Cavendish gave some in- 

teresting details respecting this tribe, which he found most © 

‘friendly, afid anxious to be placed under British protéction. e 

Whilst in the Boran country the travellers were able to wander ' 


interesting observation, or the work or memoig most useful to | about at will without escor. At Egder, in about lat. 4°N., ° >” 
the progress of astronomy ; the Damoiseau Prize (1500 fr.), for | long. 39° E., Dr. Donaldson Smith’s route was left, and the 
an exposition of the theory of the perturbations of Hyperion, || caravan made direct for Lake Stefanie, passing a remarkable oR 
the satellite of Saturn, taking account principally of the action | cfater with a lake at the bottom, from which salt is obtained, 
of Titan, comparing the observations with the theory, and hence | At the south end of Lake Stefanie a‘ large outcrop of coal was’ 
deducing the mass of Titan ; the Valz Pyize (460 fr.), for the | discovered, which hag evidently been laid bare By the action of 

“most interesting astronomical observation made during the | the water. It was in this neighbourhoof that'Mr. Cavendish . 


had an adventure with an elephant whigh well-nigh,proved fatal. ' 
Some valuable infofmation. was collected with regard to the 
tribes on the western side of the lake, the principal of which are 

the Wanderobo (allied to the Borans),*the Harbora, Hamerkoke 
(nomads), and Galu8ba. Striking across to the orth end of , 
Take Rudolf, the travellers reached’ the country of the Reshiat `, 
or Darsonich, a Mace of traders, but, like other tribes of the 


current year; the Janssen, Prize (a god medal), for discoveries 
in physical astronomy. , .* . , 
In*St&tistics, the Montyon Prize (soo fr.), for questions 
‘qelating to French statistics; and in Chemistry, the Jecker: 
“* Prize (10,000 fr.), for work in organic ehemistry. 
- In Mineralogy and Geology, the Vaillant Prize {4080 fr.), for 
a work discussing and making known the indications furnished® 
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cofntry, almost entirely unclothed. A remarkable weapon in 
se agnong them is a kind of knife-bracelet, which@is covered 
with a sheath, except during,a fight. .. 

The two Europeans now separated, Mr. Cavendish proceed- 
ing northwerdeyjo explore the river flowing into the north end 
of Lake Rudolf, whist Lieut. Andrew marched down the east 
side f the lake. Like Captain Bottego, Mr. Cavendish is 


* confident that the river, which he followed up for some dis- 


tance, is identical with the Omo of travellers in the south- of 
Abyssinia. The Legumi and Murle, who dwell on its banks,” 
wear caps of human hair, into which os(fichefeathers are stuck 
to denote ¢he number ofemen killed by the wearer, The Murle 
also use the wrist-knife above described, as well as a kind of 
battle-axe with a wooden blade, covered with a tightly-sgretchadl 
skin. Crossing the Omo, Mr. Cavendish proceeded southwards 
to the qountry @f thé Turkana on the west of Lake Rudolf, which 
had previously been entered by no travellers except the members 
of Bottego’s expedition. Mount Lubur, an extinct volcano, was 
here ascended. The crossing of a sort of neutral zone at the 
border of the Turkana country is taken as a declaration.of war, 
and the caravan was in consequence continually harassed by 
attacks from this warlike people.. They are in the habit of 
making night attacks, and it was only by camping each night on 
spits of sand running out into the lake that these were success- 
fully resisted.. Finally friendly relations were established, and 


. the Turkana guided the party through the difficult mountainous 


country towards the south, At the south -end of Lake Rudolf: 
‘Mr. Cavendish found that the Teleki volcano had entirely dis- 
appeared, the Ligob who dwelt in its neighbourhood telling 
him that, six months before, the lake had overflowed, and as 


“the waters rushed towards the mountain ther was a great ex- | 


plosion, since which a lava-plain has taken the place of the 
volcano, while a new crater has opened about three miles 
further south. The whole country seems to show .signs of 
recent volcanic activity, for on the further march to the south, 
the caravan being once more united, a new lake was discovered 
containing a smouldering volcano, near ‘which the ‘water was 
quite hot to the touch. Where the water had’ dried up, the 
lake-bed was of black mud, hard on:the surface, but hot and 
liquid below. Beyond this the country was exceedingly diffi- 


‘cult, and: water was scarce; but the caravan finally reached 


Lake Baringo, and thence made’its way through known country 
to the east coast. - : ta 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


CAMBRIDGE. —Dr. E. W. Hobson, F.R.S., has been ap- 
pointed a Governor of Derby School, 

The original researches of Mr. J. A. McClelland, advanced 
student of Trinity College, have been approved by the Special 
Board for Physics, and Chemistry as a qualification for the B.A. 
degree. Mr. MoClelland’s papers refer to work on the kathode, 
Lenard, and Röntgen rays. 

Eighteen.additional freshmen, including one advanced student, 


were matricufated on January 28. 





si ; 

Mr.. W. R. Lanc has been appointed lecturer on organic 
chemistry at Glasgow University. 

Mr. Percy A. HILLHOVSE has been appoiated professor of 
maval architecture in the Imperial University, Tokio. 

THE Cameron Prize of.the University of Edinburgh, open 
each year to any one who in the. preceding five years has made 
any ‘‘highly important and valuable additions sto practical 
therapeutics,” has (says the Britisk Medical Journal) keen 
awarded to Prof. T. R. Fraser, FJR.S., in recognition of his 
researches and practical therapeutic observations in connection 
with strophanthus. - . 5 z. ` ea 

Tue fifth annual meeting of the Association.of Technidal 
Institutions was held on Friday last. Sir Bernhard Samuelson, 
Bart., who wał elected president of the Association for the year 
1898, delivered an afidress on the need of organised technical 
instruction. Resolutions were paseed-in favour of a system of 
examination and. diplomas suitable more especially for day 
students who aspire’ to take leading“ positions ‘in the various 
technical industries ; arfd urging upon the Department of 
Science and Art the necessity of modifyfhg the recent circular 
respecting the proportion of $tadents who continue their studjes 
in Schools of Science. . e` 
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THE report of the Board of Agriculture on the distribution of 
the ParlWnentary grant in aidof agrigultural education in Great 
Britain during the year 1896-7 shows that sums amounting to a 
fotal of 69502. were distributed in specific grants to fourteén 
institutions as follows :—Durham College af Science, Newcastle- 
on-Tyne, rooo/. ; Unjyersity College of North Wales, Baggor, 
800/. ; Yorkshire College, Leeds, 8007. ; University College of 
Wales, Aberystwyth, 800/.; Reading University ExterfSion 
College, 800/.; Nottingham University College, 600/4 ; Cam." 
bridge and Countie$ Agricultural Education Committee, 5004 ; 
Gofth-Eastern’ Agricultural College, Wye, | 400/. ; Eastern 
Counties Dairy’ -Institute, Ipswich, 300/; British Dairy 
Institute, Reading, gj@o/.; Bath and West and Southern 
Counties Society, 300/ ; Royal Botanic Garden, Edinburgh, ` 
150/.; Highland ahd “Agricultural Society, 100/. ; Agricultural 
Research Association, Aberdeen, 100/, The Aecord of Technical 
and Secondary Education. states-that in addition to the dist’ 
tribution of these sums; the Board have also undertaken the 
inspection of the agricultural work of the institutions and badies 
assisted, as well as that of seven County Councils. , A valuable 
feature of the report is the detailed@information given regarding 
the agricultural instruction provided by the English and Welsh 
County Councils. From statistics compiled from this Return, 
it appears that a total sffm of over 80,0@8#. (including a pro- 
portion of capital exp@nditure) was devoted during 1896-7 td 
agricultural instruction. by ‘sixty English and Welsh County 
Councils. Dairy-instruction. was taughtein all but eight English 
and Welsh counties, andthe manual processes of agriculture in 
about one-half the English counties. , 


AT the meeting of. the Logdon County Council on Tuesday, 
the Technical. Education Board submitted an estimate of tie 
amount that should be.appropriated for technical educatfon‘ 
during the year 1898-99. The sum of 150,000/. was granted 
for the year 1896-97, and of this a balence of 13,3847. was 
unexpended. For the year ending March 31, 1899, it is &ti- 
mated that 170,0004 will be required, in addition o this 
balance. The amount of the estimated expendifure is arrived 
at as follows:—rFor technical departments of polytechnics, 
35,9002. ; for various technical institutes, 36,000/. ; for technical 
departments of ‘public secondary day schools and allowance for 
fees, books, &c.,.of the Board’s county scholars, 28, 500/. ; for 
higher education, 5500/.; for county scholarships, 31,025/,; 
for teaching in art, science, and technology and manual in- 
struction, 27,800% ; for domestic economy, 7350/. ; for com- 
mercial subjects, -3300/. ; for muséums (chiefly art examples), 
15002. ; and for expenses of administration, 73007. In a tabular 
statement the Board gives since the year 1890 the amount of 
the Exchequer contribution from beer and spirit duties, out of 
which the grant for technical education is made. From: this it 
appears that the amount now asked for technical education, 
170,000/., ‘will absorb almost the whole of the amount which 
the Council will receive from the beer and spirit duties, which 
is estimated for the ensuing year at 177,000/, ` Fhe Council’s 
grants towards technicaJ education in London have gradually 


increased from the year 1892-93, when the grant ws only 


29,000/., up to the present year, when the grant was 150,06 
For the ensuing year an additional 20,000% is asked for. `o 


ON Thursday last, at Grocers’ Hall, the Speaker distribuġed 
the awards gained by students attending the technical colleges 
and ‘schools which have been established by the Citys and 
Guilds of London Institute, under the direct management of its 
executive committee and maintained out of the funds of the 


institute contributed by the Corporation and Livery companies 


of the City of London. In the course of an address to the- 
company, the speaker expressed surprise that more Englishmen 
did not come forward to fill in their own country posts in which 
a knowledge of chemistry was required. He confessed that,’ 
speaking as an outsider, he did not understand why it was. that 
Germany was not only able to manufacture all the chemists 
she needed herself, hut also to export to different parts of the 
world fifty, chemists for every one who was exported by this 
country. He ventured to suggest, speaking in alf humility,» 
that there was a large: field in this direction for the youth df 
England, if scientifically inclined. He thought it probable that 
most of those ‘present who were practically acquainted with 
technical education would agree with him that they had aot, 
done nearly as much in.this matter—and chemistry was Mrs 
example œf it—as*they ought to do and would have to do. 
great deal had been done in the past ten or twenty years; but 
t 
em A Non 
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Wey began late, and they had not yet caught up some other 
ndtions, and much had stilleto be done in thig gountry jin 
order to provide the fadllities that were needed to Mmish their 
ons with the knowledge that was nedessary to..enable them, to 
carry on the: commercial business of the®country. The City 
and Guilds Institute had'in the most munificent manner spent 
omits fechnical colléges in the course @f the past eighteen years 
about half a million out of: the funds over which it had control ; 
« but could they go on relying upon private munificence so much 
` as they had done for the purposes of, technical education? He 
ventured to think that the time had come wher there shoyld be 
>» some system supported: by funds, if necessary, of some puBlic 
nature‘ by which colleges should be founded in the great -centres 
. where ‘they were needed, and brancl? colleges of a similar 
e description in smaller places wheré they were wanted. The 
. whole scheme of technical education seemed to him to have 
. come to the point at which it required some further considera- 
tion. In connection with this subject one had often to speak of 
Germany and Switzerland, but he was quite sure that they did 
not speak of them in any spirit of jealousy, but, on the contrary, 
- in a spirit of: admiring ergulation of their work. They must 
take what they could that was best from those countries and 
adopt it, and leave the latter to act in a similar manner towards 
' this ®untry, - e . 
t ‘ w e 
e i O ; 


Sa ` SCIENTIFIC SERIALS. 


American Journal of Sciencew January.—A new harmonic 
analyser, by A. A. Michelson and S. W. Stroud. This is an 
instrument designed to sum upas many as eighty terms of a 
"= Fourier series, or to analyse a given curve into its original series. 

` ‘The pê®h which traces the curve is. worked up and down by a 

lever controlled by a spring. This spring is stretched by an ex- 

centric, which imparts a ‘‘simple harmonic” variation to the 
farce. The stretching is resisted by another spring. Eighty 
such glements are connected together, with one resisting spring 
to counterbaiance the sum of. the elementary springs.. The pen 
therefore moves in accordance with the sum‘ of the elementary 
periodic motions. The authors obtain'by this machine the 
mathematical series representing the profile ‘of a human face.— 

Anew form of physical pendilum, by J. S. Stevens, The error 

introduced into the ordinary physical pendulum by the fact that 

the knife-edges and clamp affect the moment of inertia may be 
eliminated by boring a hole into the rod and screwing the knife 
edges a little way in, so that they offset the.mass of brass bored 

out.--The Protostegan plastron, by GR. Wieland. This is a 

restoration of the plastron of two specimens of the turtle de- 

scribed before as Archelon éschyros.—Phosphorescence produced 
by electrification, by J. Trowbridge and J. E. Burbank. When 

a piece of fluorspar is first exposed to the action of X-rays, and 

subsequently heated, it shows a bright phosphorescence. The 

same phenomenon may be produced by exposing the-mineral to 
an electric krush discharge, and subsequently heating it.. It is 
probable, therefore, that the X-rays produce’ an electrification of 
the fgorspar.—On iron meteorites, as*nodular structures in stony 
eteorites, by H. L. Preston. It is an important fact that of 
over roo falls and finds of siderites or iron meteorites but nine 
have been seen to fall, while of the aéwlites or stony meteorites 
of over 400 falls and finds, more than one-half have been seen 
to fall, The author gives several reasons in support of the view 
that the sidetités are merely the crystallised metallic nodules 
contained in the larger and more conspicuous stony meteorites, 








rset - 
SOCIETIES AND ACADEMIES. 


: ; LONDON. 
Royal: Society, December 13, 1897.—“ An Examination 


into the Registered Speeds of Ameriçan Trotting Horses, with . 
Remarks on their Value as Hereditary Data.” By Francis: 


. Galton, D.C. L., F.R.S. a : 
“+ It is strange that’ the huge sums spent on the breeding o 


ae Pedigree stock, whether of horses, catfle, or other afiimals, | 
+ should not give rise to systematic publications of authentic , 


records in a form suitable fpr scientific inquiry into the laws of 
heredity, An almost soktary exception to the disregard shown 


by, breeders and owners, of exact ‘measurements for publication | 


án stud books, exists in the United States with respect to the 
preasured: speed of “trotters” and “pacers”? under dgfined con- 
ditions. , The performance.of one mile by a trotter, harnessed, 
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to a two-wheeled vehicle, carrying a wajght of. not fess than 


150 Ibs. inclusive of the driver, in 2 minutes 30 seconds qual 


fies him for entry in the #‘ Trotting Register,” giving fim, as 
it were, a pass-dégree into a class of horses whose several utmost 


speeds or ‘* records” ate-there published. , . 


The system of timing was first put into @ractice more than 
fifty years ago, and has since been developed and improved. In 
1892 a-considerable change was made in the condition? by the 
introduction of bicyele wheels with pneumatic tyres, which 
produced a gain of speed, the amount of which is mych gis- 
cussed, but which a prevalent opinion rates at § seconds in the 
mile. Thencefétward the records are comparable on nearly 
equal terms. All trotting performantes up to the 2”30” standard 
are registered in the large and closely printed volumes of 
*¢ Wallace’s Year Book,” published ‘inder the authority of the 
American Trotting’ Association. Vols. viii.gxii. refer to the 
years 1892-6, and it is from the entries in these that thefollowing 


-remarks are based. ; 


The object of my inquiry was to test the suitability of these 
trotting (and pacing) records for investigations into the laws of 
heredity. I had to determine whether the observations fell into 
a tolerably smooth curve ; and, if so, whether that curve was a 
tolerable approach to the normal curve of frequency. In the 
latter event the observations would fall into line with numerous 
anthropometric and other measures which have been often dis- 
cussed, and which, when treated by methods in which the 
arithmetic mean is employed, yield results that accord with 
observed facts. 5 . 

Thad 5705 extracts made from the entries published in the 
Year Books for the five years 1892-6, It was tedious work, and 
I thought it unnecessary to repeat it to check the results, being 
satisfied after some examination that they were quite accurate 
enough for general conclusions.. They were arranged in columns ; 
the first to the left contained entries of all observations recorded 
as 2' 29°0", 294”, 29”, or 293”; that is of all under 2’ 30” down 
to 2’ 29” inclusive. The- second column referred to 2’ 28”'0, 
28", 28”4, and 28’%, and so on with the rest. These were then 
reduced to percentages and diagrams were drawn from them, of 


which the following, for the year 1896, is one 4 it will serve as. _ 


a fair sample of the other four. 


freguency. 





If divided by the eye into imaginary columns corresponding to 
those in the t@bles, the point representing the sum of the ob- 
servations of 2’ 29”'0'; 29"}, 29”4 and 20% will be found in 


| the middle of the first imaginary column, that is to say it stands 
‘| vertically above the point that lies half way between 29 and 30 


on the scate along the base. The dots are connected by thin 


‘| lines to show the trace or curve of the observations. The smooth 
ij curves are those of normal frequency, calculated from the values 


of the mean (M) and of the probable error (P.E.), which are 
given in the diagrams. è f 

* Leaving aside for the moment the strange pinnacle that rises 
én the exfeme left of every diagram, we see that shetraces of 
the rest of the observations run very roughly, bift not intolerably 
so. Ih each didgrant they seem to be di$posed ‘about a funda- 
mentally smooth curve. eCdnsidering the smallness of the 
interval, namely, ondy one second, that separates the observations 
assigned to each pair of successive columns, together with the 
experience derived from other kinds of statistical curves, it seems 
to me that the run.df the observations is good enough to certify 
their general trustworthiness.’ A$ regards the pinnacle it is & 
different mattér, and is one which when beginning work, as I 
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* included in the diagram: 


` between the observed values and those calculated according to 
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did, on tlte"1892 entrigs only, was very perplexing. However, 


we perseverifig with the other years, it became increasingly plain 
t 


at th@ pinnacle was a false maximu®; in 1896 it wa? certain 
that the true maximum lay well within the poftion of the curve 
The explanatien.of the pinnacle then 
became obvious! @ it was that the tolerance granted to those 
horses who failed by obly a little to qualify themselves, was ex- 
tended onsiderably beyond the quarter second for which I was 
prepared. The cases of 2’ 30°0” were few ; they do not appear 
in the diagram, but their addition would be quite insufficient to 
remove the difficulty, If,the pinnacle wee distributed among 
¢wo adjacent columns outside and to the left of the diagram it 
would smooth away the inéongruity, so I suspect that cases of 
“under 2’ 32” and down to 2’ 30”” are habitually rated at a 
trifle less than 2’ 30”. Cdnsequently I had no hesitat®n in 
wholly disregarding the entries that Helped to make the pinnacle, 
namely, he whole of those contained in the first column to the 
left in every one of the diagrams. The course thereupon became 
clear and straightforward. I estimated the position of the mean 
value for each year, from inspection of the curve of that, year, 
allowing myself to be somewhat biassed in estimating its point of 
culmination by the curves of the adjacent years; similarly as-to 
the probable error. Now that the curves are drawn, I see that 
somewhat better fits might have been made, but .they are close 
enough to show the existence of a fair amount of correspondence 


the law of normal frequency. It is near enough to remove hesi- 
tation in working with the arithmetic mean. 

I now come to the fundamental purpose of this memoir, which- 
is to point. out the existence in the registers of the American 
Trotting Association, of a store of material most valuable to 
inquirers into the laws of heredity, which accumulates and 
increases in value year by year.. But it seems to me hardly 
worth while to discuss hereditary influence on speed in horses, 
unless the records of at least their -sires and of. their dams, and 
those of each ‘of their four grandparents, as well as their own 
record, are all known. Even in this case (according, at least, 
to my own theory) one quarter of the hereditary influences are 
unknown and have to be inferred. It is practically impossible 
to make an adequate collection of the names of horses who fulfil 
the above conditions out of the entries in the ‘‘ Trotting Register,” 
each search requiring many cross references and occupying a 
long time, while the number of futile searches before attaining a 
success is great. On the other hand, the breeders and pos- 
sessors of these notably bred horses must be familiar with the 
required facts, and would assuredly be delighted to have them 
known. There need, therefore, be little difficulty in obtaining 
materials for the much desired table. In the meantime I am | 
sending circulars to the chief breeders in America, in hopes 
of making a start. 

The great need for genealogical data of an exact numerical 
kind, by thos who prosecute inquiries into the laws of heredity, 
is the justification that I offer for submitting these remarks to | 
ethe Royal Societys = * 


Physical Society, January 21.—Mr. Shelford Bidwell, 
President, in the chair.—Prof. Fitzgerald exhibfted some photo- 
graphs by Mr. Preston in illustration of the Zeeman effect, for 
various cages, including those of iron, cadmium, zinc, and 
sodium. These photographs and the method of obtaining them 
have already been described. The cause of doubling is now 
attributed by Prof. Fitzgerald to absorption by she surrounding 
vapour. In a particular case he examined a double line that 
exists in one of the photographs. Under the polariser the two 
lines are at first distinctly seen ; but when the polariser is turned, 
a thin line appears in the middle, and this central lige is, there- 
fore, circularly polarised in a directiog opposite to that of the 
.outer pair of lines, The reason for the appearance of doubling 
in the figst position of the polariser is that the central line is 
there completely absorbed out dy the surrounding vapour.— 
Prof. Oliver Lodge then gave a communication concerning his 


11 shotild *like go take the opportunity afforded by the appairance of an 
abstract of my memoir in NATURE to correct a questionable suspicion, 
namely, that the pinnac®s in the diagrams ar@due to tolerance shown 
towards horses who failed by a very little to qualify for the much-coveted 
rank of standag trotters. Bam assured %on excellent authority that the 
«strict conditions of timing make this impossible (anfong other reasons there 
are three timerss On the other hand, there is a vast competition fus to 
pass the 2’ 30” limit; and whem a horse has done so, his owner often ‘does | 
not care to train him for racing but rather to‘utilige him at once for breed- 
ing or-other purposes. The questign is too complicated to discuss here at 
length. Suffice it that the 2° 29” to 2’.30” records are not homogeneous | 
with the rest, and should be discarded as I proposed. gF. G. e 
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s 
work on “ Electric Signalling without Connecting-wires.” Fr 
the nature of the oscillatory distyrbances emanating from any-o 
thé custon My forms of Hertz vibrator, eyntony has hitherto keen 
only very partially available as a means for discriminating between, . 
receivers. There isdn fact so rapid a decrease in the amplitu 
of the vibrations that almost any receiver cfn respond to some 
extent. Discrimination aby syntony is possible with’ magnqic 
systems of space telegraphy where the magnetic energy” much 
exceeds the electric, z.e. as between two separated inducti¥e 
coils ; and by the use_of such coils, appropriately applied, the 
authg has been able (b att&in fair syntony even with true Hertz 
wates, ¿e he has constructed spark-gap oscillators, with , 
sufficient persistence of vibration, and‘syntonised resonators. 
The ‘‘coherer” princi@l@ can be applied to either a® purely 
magnetic or to the Hertzian’ system. It was first used by Prof. .* 
Lodge in devising lightning-guards, and afterwards in -his 
magnetic system of telegraphy by inductive circuits, each in’ 
series with a Leyden-jar ; a pair of knobs in near contact, or * 
other over-flow gap, being provided in the receiving apparatus, 
This was the first meaning of a ‘‘ coherer ” in the electrical sense 
as used by Prof. Lodge. It referred to ® szzg/e contact between | 
two metal knobs. The term has sirfte been extended by others 
to the filings-tube of M. Branly, and some confusion has arisen, 
for M. Branly does not congder that simple coherence andereak 
explains fully the behavigwr of his instrumes® Prof. Lodge is? 
disposed to.agree, for he finds that the resistance of almost any 
form of coherer varies in rough proportion to the received im- 


later). He is, therefore, incliged to think that the action cannot 
after all be entirely explained as due to mere “ welding,” but 
that there is something more {o be learnt about it. The sensi- 
tiveness of a coherer depends upon the number of loose conven 
tacts; itis a maximum for a single contact, z.¢. for a meedlg- 
point lightly touching a steel spring. With this sensitive 
coherer, hardly any ‘‘ tapping-back” is required for decoherence, 
but it wants delicate treatment when properfy adjusted; and the 
greatest current through it should not approach a milliangpere. 
On the other hand, a Branly tube rather improves under rough 
treatment ; in such a tube the author prefers to use iron filings 
in the best possible vacuum ; brass, too, is very good, but rather, 
less easy to manage. Aluminium is thoroughly bad, and gold, 
for an opposite reason, will not work—its surface is- too clean. 
Points, or small surfaces for making contact with the filings, are 
better than large surfaces, The usual method of connecting the 
coherer across the gap of an ordinary Hertz receiver, in parallel 
with the telegraph instrument and battery, has the unavoidable 
objection that they shunt away ‘part of the received oscillations. 
With the syntonic receiver of Prof. Lodge, which contains no gap, 
but a closed wire coil instead, this ‘difficulty no longer exists ; for 
the coherer can now be in series with the detecting instrument, 
and in so far as these obstruct the oscillations they may be 
shunted out in various ways, as the author describes. The main 
feature of his new syntonised vibrators is this self-inductance coil, 
whose function it is,to ‘prolong the duration of the,oscillati&ns, 
and thereby to render syntony possible. Although such a coil 
acts disadvantageously in"so far as it possesses resistance, the 
resistance does not increase so fast as the self-inductio 
The coil should consist of thick copper of highest conductivity,\,, 
and it should have ma&imum inductance for given resistance. 
For similar reasons, the capacity-areas should also be of highest 
conductivity, their dimensions should increase outwards from the 
spark-gap,’as triangles. The receiver must have no gap, it 
should be accurately bridged over when a transmitter is used as 
receiver. The limit of-speed of response depends upon the tele- 
graphic instrument. Dr. Muirhead adapted a siphon-recorder 
to the purpose, because it is one of the quickest responders ; he 
arranged it so that it could be used with intermittent currents 
direct: Under these intermittent impulses the siphon trembles 5 
and instead -of the ordinary siphon-signals, the slip is marked 
with dots and dashes. Constant mechanical tremor is usually 
employed for décoherence, but the author finds that decoherence 
can be brought about by electrical means, without any mechanical 
tremos, by connectingsthe coherer momentarily toʻa circuit less 
effective as a collector than that of the proper capacity-areas of e 
the syntonised receiver. The batteryand galvanometer detectof- ° 
circuit may bt used for this purpose? the coherer being ‘momen- 
tarily connected to it, and while so connected letting if ex- 
perience an impulse from a distance. . Prof. Lodge has designed 

a revolving commutator by means of which the coherer can Beg. 


|tapidly clfinged over from the resonating circuit to he instrusg 


NO. 1475, VOL. 57) ` ; 


a Sa NE 


FEBRUARY 3, 1898% v NATURA . ° . 335 . 





mefit-circuit, and finally to the ‘stapping-back” appayatus. A 
cohefer is more sensitive When thus isolated and expod to the 
jl influence of the received oscillation$ ; the subsequent deter- 
tion of the effect by altered connections is tery convenient for 
laboratowy „measurements, A diagram of a series of plotted 
mem@surgments showed that the resistamce of an undisturbed 
filjpgs-tube is approximately a direct function of the intensity of 
. the received stimulus, whether successive stimuli increased or 
decreased in strength. This electrical pgocess of ‘‘ tapping- 
back” is to be depended upon, but the process gong contigued 
»fatigues the tube until a mechanical shake is employed to restofe 
it, Lange sie apparatu made by Dr, Muirhead for actual dis- 
, tant syntonic work was exhibited, 4n®@ means were shown 
‘for protecting and isolating the coheser when its receiving 
areas were being used as emitters; also a switch used 
.efor changing at one moment all the connections from 
“sending ” to “receiving.” Prof. Threlfall said he had come 
to the same conclusion as Prof. Lodge as to the advisability of 
diminishing the number of contact-points in the coherer. He 
~ had endeaYoured to produce longer and more persistent waves, 
and thus to set afield greater effective energy. It was desirable 
to keep the waves as parallel a$ possible. He thought there was 
some “probability that the wave-frents could be altered and 
~ rendered more coMormable by a pfagess of diffraction. Mr. 
Rutherford also had found it best to work with long waves. He 
« filly appreciated the advantage of increasing the capacity of the 
oscillator by extending the surface ‘of the metallic plates. Mr. 
Campbell-Swinton asked whethew experiments had been made 
to verify, Hertz results as to the influence of reflectors behind 
oscillators and receivers. He hagi found them disadvantageous. 
«am single wire behind either apparatus seemed partially to annul 
_ the eff&t. He also asked whether Prof. Lodge had observed 
the extraordinary sensitiveness of coherers to small changes of 
current in neighbouging circuits, Prof. Ludge, in reply, said he 
had observed the sensitiveness to slight sudden variations of 
curreat referred to by Mr. Campbell Swinton; for instance, 
when ‘electric lamps were switched on or off. The effect of 
mirrors had been studied by Prof. Fitzgerald. They required 
sto be of large dimensions as compared to the oscillator and 
receiver, otherwise the true reflections were not obtained. Dr. 
Silvanus Thompson afterwards exhibited a Tesla oscillator. 
This apparatus is intended to replace the two induction coils 
and spark-gap arrangements used by Mr. Tesla for high-fre- 
quency experiments, It consists of an induction coil with a 
separate self-inductance coil in the primary circuit. This self- 
inductance coil is also used as an electromagnet for the separate 
interrupter of the primary circuit. A condenser is connected 
between one end of the primary coil and one terminal of the in- 
terrupter, so as to include. both of them between.its terminals. 
The primary is a single turn of copper strip, six inches 
wide. The secondary is one layer of thick wire; each turn 
separated from the next by an air space. The supply current, 
about half an ampere, may be taken from the electric-light 
mains at almost any voltage from 50 to 200, direct or alternat- 
ing. «Prof. Lodge said it would work quite well at 10 volts. 
He pointed out also that if the straight discharge-rods at the 
spark-gap, were free to slide, the discharge drove them back 
into their sockets. Prof. Fitzgerald%said it was stated at 
Toronto that the spark was broken at the interrupter when the 
condenser was charged, and that by the time the condenser was 
reddy to discharge, the contact at the interrupter had been made 
again. It seemed to him that the condenser discharges and 
surgings must take place at a rate far higher than the period of 
the mechanical movement of the interrupter. The condenser 
charges and discharges were very rapid. It was not what is 
ordinarily called the ‘‘time constant” that was involved, for 
that only referred to constant voltage. Here the voltage was 
changing very rapidly indeed. Prof. Herschel asked if such an 
apparatus was suitable for work With Röntgen rays. Dr. 
Thompson, in reply, congratulated Mr. Tesla upon the perfect 
working and compactness of his invention, The present form 
was not, suited for Röntgen ray experiments, but M». Tesla 
«| had designed a special coil that was excellent for that purpose. 
-sThe President proposed votes of thanks, and the meeting 
was adjourned until Februfry 11. z e 
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Addition to a preceding note on the Zeeman effect? by M. A, 
Cornu. Some resultsof measurements showing that the Magni- 
tude of the separatién produced increases with the refrangibility of 
the ray.—On the conditions of formation of alkaline carbides, 
and ‘the carbides of magnesium and of the aékaline earths, by 
M. Henri Moissan. Metallic potassium, “if left for a long time 
in acetylene, slowly but completely decomposes the gas @iving., 
hydrogen and C,HK. Sodium gives a similar compound when 
sealed up with liquid acetylene, and this C,HNa, heated in a 
vacuum, gives up purg acetylene, leaving sodium carbide C Naa 
behind; at a red? heat this is decomposed into carbon and 
sodium. The potassium compound behaves similfrly, neither 
sodium, potassium, nor magnesium carbides being able to exist 
Åt th® temperature of the electric furnace.—Histological 
mechanism of cicatrisation; on true immedigte reunion, by 
M. L. Ranvier. In wounds caused by cutting the cOrnea of 
the rabbit, two modes of closing up of the tissue ‘can be noted, 
an immediate synaptic joining, and a true immediate joining, 
the former due to the cuts being filled with epithelial ceils 
arising from the neighbouring epithelium, and the latter notice- 
able only in wounds forty-eight hours after the incision had 
been made, and where, owing to the lips of the cut happening 
to touch, no epithelial cells had penetrated.—The enlargement 
of the right auricle of the heart during inspiration demonstrated 
by radioscopy, by M. Ch. Bouchard.—-On .the fourth voyage of- 
the Princesse-Alice, by S.A.S. Albert I., Prince’of Monaco. 
The chief work was done on the western coast of Morocco, 
round Madeira and the Azores, and comprised sounding oper- 
ations, together with zoological study of the fauna of the 
Princesse-Alice bank. A chart of this bank accompanies the 
paper.—Remarks by M. Edmond Perrier on his work on 
animal colonies and the formation of organisms. —Shooting- 
stars in the months of November and December 1897, ob- 
served at Basse-Terre (Guadeloupe), by M. Ch. Duprat.— On 
the development of uniform or holomorphic functions in 
any field, by M. Paul Painlevé.—Qn the types of increase 
and on complete functions, by M. Emile Borel.—On systems 
of partial differentia! equations analogous to equations 
of the first order, by M. Jules Beudon.—On the geometry 
of magnetic fields and of motion with two degrees of freedom 
in a plane or on a sphere, by M, René de Saussure.—Law of 
deformation of commercial metals, by M. Marcel Brillouin. A 
mathematical expression is given which includes all the known 
facts regarding permanent changes of shape in metals.——On an 


interference spectroscope, by MM. Ch. Fabry and A. Perot. . 


The method consists in observing rings produced by trans- 
mission through a layer of air contained between two perfectly 
parallel silvered glass faces. Full details of the adjustments 
necessary are:given in the present paper.—On the part played 
by diffraction in the effects produced with. gratings, by M. Ch. 
Fery.—Study of chemical and physical equilibria b} the osmotic 
method, by M. A. Ponsot.—On the law of mixture of gases, by 
M. Paul Sacerdote, giving the experimentale results of mixinge 
equal volumes of gases. The observed changes of pressure for 
a mixture of nitsous oxide and carbon dioxide, and of the latter 
gas with sulphur dioxide, are compared with those deduced | 
from the densities by.M. Leduc.. The results of the two methods 
are in general agreement.—On the’ separation of thorium and 
the cerite earths, by MM. G. Wyrouboff and A. Verneuil.— 
The method pypposed is based upon the fact that in a mixture of 
nitrates of the rare earths, as free as possible from excess of acid, 
heating with excess of hydrogen peroxide to 60° completely 
precipitates all the thoria in the solution.—Hydramides and the 
isomeric glyoxalidines, by M. Marce! Delépine. A thermo- 
chemical paper.—Researches on ouabaine,, by M. Arnaud.— 
Sfnthesis of terebic acid, by M. E.;E. Blaise. —Manufacture. of 
acetone oil, in particular ®f methyl-ethyl-ketone, by .meafs of 
the liquors from the desuintage of wool;'‘by MM. A? and P. 
Buisine. The calcium salts of the mixture of fatty acids obtained 
érom wog) is submitted to dry distillation. The resulting liquid , 
yields on fractionation 60 per cent. of metlyl-ethyl-ketone. 
—On the estimation of gastric juice, by M. Le Cordier. The 
free acid is converted into lithium chloride by treatment with 
lithium carbonate, and this separated®from the s@dtum chloride 
by extracting the incinerated residue with a mixture of equal 
parts of absolute alcohol and dry ether, in whfch the lithium 
chloride only is solyble.—Ergographical experimenés for measur- 
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Academy of Sciences, January 24.—M. Wolf in the chair, | ing the maximum power of a muscle regularly stretched, by *- 
—On the reduction of some double integrals, and om a new in- | MM. André Broca and Charles Richet.—The fungus Sporo- * 
variant4n the theory of algebraic surfaces, by M. Emile Picard.-2 | trichtum globuliferum, by M. Trabut.—Qp the anhydrous cal- 
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ciuth sufphgte produéed by the complete dehydration of gypsum, 
‘wy M,A. Lacroix.. The-dehydratign of gypsum give#rise-to a 
calcium sulphate dimnorphous with anhyarite,probably triclinic., 
When the drying was not quite carried to completion another 





form of crystal yas observed, possibly 2CaSO4.H,0.—On the - 


Callovian of, Woévresby M. René Nicklés.—On the third in- 
ternatjpnal ascent of experimental balloons, by M. Ed. Stelling. 
‘Two ascents were made, one with two observers, the other 
balloon carrying self-registering instruments only. The tempera- 
ture vériation with the height is given in full. ; 
° 
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Tæ Book of the Dead. The Chapters of Coming Forth 
eby Day. The Egyptian Text according to the Theban 
recension in hieroglyphic edited from numerous papyri, 
‘with a translation, vocabulary, &e. By E. A. Wallis 

* Budge, Litt.D., D.Litt, F.S.A., Keeper of the Egyptian 

and eAssyrian Antiquities in the British Museum. In 

% three volumes. Pp. cciv +54 3°xl + 517; vii + 386. 
(London: Kegan Paul, 1898.) ° 

N the first of the Gifford Lectures for 1896, Prof. 

Tiele gave an admirable sketch of the method of 

work which the student of the modern science of religion 

must purSue if he is fo aphieve any lasting results. The 

process is 4 long one, for he must acquaint himself with 

the whole field of religion and be master of the material 

me with which he Werks ; and he Shguld, in the Professor's 

Opinion, have taken part himself in exploring and clearing 


mthe ground, and have studied at least two religions in the, 


original sources. We fear that for many workers in this 
comparatively recent field of study the lecturer’s words 
came as a counsel of perfeetion. 


that the student of religion can obtain only a small pro- 
portion of his énformation at first hand, and for the 


greater part of his material must miake use of the labours |" 


of otherse; in the wider field of anthropology, which in 

, one sense includes the science of religion—though Prof. 
Tiele would not here agree with us—the range of study 
is still more extensive. 
culture, customs and beliefs of savage and undeveloped 
races of the. present day, the student must consult the 
works of travellers, missionaries, and trained collectors 
and explorers ;. while for.the beliefs of tlie ancient nations 
of the world, he necessarily to a great extent depends ‘on 
the translations made by scholars, who have devoted their 
energies to the.interpretation of.the sacred books and 
documents that. have. come down to,us. Prof. Max 

- Miiller’s “Sacred Books of the East,” for example, supply 
him with ample material‘in'his examination of the beliefs 
ofethe ancient Aryan races ;:tfough it must be,admitted 
the religious works of many other ancient nations still 
need trustworthy translations, ‘Jhe want of sucha trans- 

«lation of the great religious work of the ancient Egyptians 
has long been felt,. but it is now met. by ,Dr.. Wallis 
‘Budge’ s translation of the “ Book of the Dead:” 

The importance of the “Book of the- Dead? i in its 
bearings on the religion of the ancient Egyptians cannot 
be over estimated: . Including as it does their whole, 
system of. belief, it is.our.principal. source of information 
on the subject. It is true that céllections of moral 

precepts, ' ‘hymn and prayers*to:.the gods, mythological 
texts and.legends,.all contribute something'to qur knows 
ledge ; but- the collection of: compositions, to which the 
title ™ Book of.the Dead” has been applied, i$ in. itself 


t 


+ the embodiment ofethe Egyptian’s creed, and from it- 


glone can any tme understanding of this religion be 
* obtained. For many years the work was known only in 
` publications of single papyri of different periods, the 
mogt important of which was that’ published in: 1847 by, 
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took thé ‘work. 


But even working" by, 
eProf#Tiele’s high standard, the range of study is so broad , 


.For information respecting the, 
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Lepsius, whose numbéring” of the? chapters | has been” 


retained by all subsequent editors.® It wag “fot fintil 
more than thirty years Iter that any complete editéon 

the work was contemplated. In 1874, at a meeting of 
the International Congress of Orientalisgs, a scheme for * 
such an edition was projected, an M. Naville under- 
''Coùfining himself to papyri of the 
eighteenth to the .twentieth dynasties, ‘during which 
period the finest papyri of the “ Book of the Deaœ” were 


written, he in” 1886 produced a critical edition of the: 


Theban recension of the work, Which he published with 
an iroduction but no translation. In the new edition of 
the work just issued, Dr. Budge has added ‘considerably 
to M. Naville’s text by using some unique papyfi—which 
have. been acquired during recent years by the British 
Maseum, In -another- volume he has published a com- 
plete vocabulary to the text, which will prove of great 
service to Egyptologists. _ But the volume which marks 
the ‘ greatest. advance ‘ on previous editions, and with 


which we are here concerned, is the one in which Dr. 
„Budge gives a complete‘ ‘translation of the text, a work 


that has ‘long been needed, but which he is the first to 
have’ ‘accomplished ; ‘the translation is preceded by an 
introduction, i in which he deals with the origin, aim and 
contents’ of the “ Book ‘of the Dead,” and states the 
conclusions at which: he has arrived as the result of many 
years of study. 

The many points gested by guch a work cannot be 
adequately treated within the limits’ of a review, and it 


will be necessary to confine our attention to certain parts ` 


of the'introduction where Dr. Budge has developed his 
theories with regard to the “ Book of the Dead.” One 
of the most important chapters of the introduction is 
that devoted to the history of the “ Book of the Dead.” 
The four main recensions of the work have long been 
recognised by scholars, that of the Old and Middle 
Empires, the Theban version, the version of the 
twentieth dynasty, and the text of the Saite and Ptolc- 
maic periods. Dr. Budge, however, strikes out a novel 
line in his sketch in the history of the work, by going 
back beyond the time of the pyramid- beilder¢ of the 


fifth and sixth dynasties, and seeking in the remains of . 


prehistoric Egypt the causes that led to the subsequent 
developmert of the work. In the graves recently ex- 
cavated at El-‘Amrah near Abydos, whfch possibly be- 
longed not to the Egyptians themselves,*but to their 
predecessors in the land, were found skeletons showing 
traces indicating that the bodies to which they belonged 


had been embalmed. This custom of preserving the | 


bodies of their dead, which we thus find in existence at 
the dawn of Egyptian civilisation, lasted without a break 
through the whole, period of the nation’s history down 
to the fourth century A.D. In what way it gave rise ta, 
the “ Book of the Dead” is best described in Dr. Budge’s 
own words: — E 


N, As time went on the embalming of,theedead was per- 
formed in a move elaborate manner, and, at the same time 
the last resting place of the mummified body was chosen 
more carefully and wrought with greater*attention. Ata 
very early period the wealthy discarded the use of holes 
in rocks and caves as tombs, fu: .n these the bodies 
were accessille to the attacks of enemies, and wild 
animals and serpents; ànd the same objection w&s, 
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naturally, made to shdlléw holfows made in the A 
and éovereq over weth slabs of the same material, and 
Ske to, the vaulted, crude bric graves whicl* were 
commonly in use in the early dynasties. *The place of 
these was taken by pyramids built of stone, and by many- 
chambered tombs hewn in the living rock. Experience, 
however, soon showeé the Egyptian that the most care- 
fully censtructed tomb was incapable of preventing 
damp-rot or dry-rot and decay, and that some other 
powey besides his own must be invoked to prevent the 
destruction of his body, which, thougls negding longer 
time to accomplish, was as effectually performed by these 
means as by the tooth of the wild animal or serpent, or 
by the hand of the enemy. At this stage the aid ofethe 
professional religious man or priest was called in, and the 
task of fiading means to prevent rot and decay was 
entrusted to him. There is little doubt that when the 
body was laid to rest in the tomb, the priest pronounced 
certain words or formule or prayers over it, and it is 
probable that the-recital of these words was accompanied 
by the performance of certain ceremonies. "Whatever 
these formulz were they formed the foundation ofthe 
‘ Book of the Dead’ of later Egyptian times.” 


This is a reasonable theory as to the origin of the work, 
and we think Dr. Budge is also justified in the further 
assumption that though these formule were first only 
recited, they were afterwards written down by the priests 
with a view to preserving them, and that the custom of 
inscribing portions, of them on the walls of the tomb, and 
of writing them on the coffin, and on papyri deposited in 
the tomb, followed from the subsequent belief that their 
, efficacy was thus insured for the benefit of the deceased. 
In a series of eighteen plates Dr. Budge has illustrated the 
changes of form which the “Book of the Dead” under- 
went in the long course of its development from the time 
when we find it on the walls of the pyramids at Sakkara, 
to its final deterioration in compositions of the Roman 
period. Its culmination in the illuminated papyri of the 
eighteenth dynasty is illustrated by means of three very 
beautiful coloured plates representing portions of the 
famous papyrus of Ani in the British Museum. 

Another section of the introduction, which will prove 
useful to any one who attempts to understand the “ Book 
of the Bead,”eis that which Dr., Budge devotes to its 

"object and contents. He here classifies the . chapters 
according to their subject-matter, and we thus: gain an 
insight into the underlying unity of the work ; for, though 
its chapters represent beliefs belonging to all ages in the 

° life of the natien, the aim underlying them all is in some 

way or other to benefit the deceased. “They were 
intended,” says Dr. Budge, “to give him the power 

, to have and to enjoy life everlasting, to give Bim every- 

* thing which he required in the life beyond the grave, to 

efisure his victory over his foes, to procure for him the 
power of going whithersoever he pleased and when and 
dow he pleased, to preserve the mummy intact, and 
finally to egable his soul to enter into the bark of Ra or 
into whatever abode of the blessed had been conceived 
of by him.” We have not space to enter intoe any 
adequate ‘dischssien of the exact nature of the ancient 
Egyptian’s belief În a resurrection and a jtidgment, or to 
consider howefar he adwanced in’ his conception of 
monotheism. He never outgrew his belief în magic, and 
while undoubtedly advancitig in his notions of a spiritual 
existence, he did not discard the more primitive tenets of 
@n earlier age. It is constantly necessary {p bear this 
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geoup, as Balf&r suggested. 


fact in mind in reading the “ Book of the Dead.” BA 
his, translation of the work, Dr. Rudge has earned the 


gratitude of all studentssof the science of religion, for he, ” 


has'thereby placedewithin their reach a wealth of fresh 
material. For the benefit of those who are not Ebyptg- 
logists, we are glad tô note that the introduction* and 
translation are issued as an independent work, and sold 
separately from the yolumes containing the hieroglyphic. 
textad vocabulary. 





° FRRNS. ; 


Die Farnkréuter der’ Erde. 
viii + 388 ; with 291 figures. 
1897.) 

INCE the publication of Baker’s “ Synopsis F Ham” 
in 1873 (Dr. Christ makeg nô mention of John 

Smith’s “ History of Ferns,” 1877) no complete system- 

atic account of the ferns as appeared, so that these is 

room for a work which * embodies the®fore modern. 
discoveries in this subdivision of plants. During this., 


By Dr. H. Christ. Pp. 
(Jena: Gustav Fischer, 


interval, Dr. Christ’says a number ofenew species have——™ 


become known, and, owing, to the researches of G. 
Mettenius into the general structure of this subdivision, 


Nee 


additional materials are to hand for the elaboration of s» 


a more natural arrangement. He believes that the alder. 
authors, including Hooker, too rigidly limited themselves 
to the consideration of the sorus and‘inéusium for pur- 
poses of classification. Influenced by these reflectigns 
he has been led to change the arrangement eadopted 
in the “Synopsis Filicum,” in several cases, for what he 
regards as a more natural: grouping. His view of the 
matter is, however, sometimes open to doubt. The 
position he assigns to the genus Loxsoma may be taken 
as an example of one of such alterations. He transfers 
it from the Hymenophyllaceze to the Polypodiacez, ap- 


parently because its leaves have several layers of cells. |, 


and are furnished with stomata. On the other hand, 
its sorus and indusium resemble those found in the 
Hymenophyllaceze. An alteration like this may be de- 
fended or’ assailed according to the personal feeling of 
each systematist, and its criticism will depend on. what: 
morphological value each individual places ‘on the 
various diagnostic characteristics. But it appears that 
the structure of the leaves, taken alone, would often be 
misleading. The leaves of a few of the Hymenophyllaceze 
are several layers thick; while in the Osmundaceaw—a , 
group, for the most part, possessed of stout leaves— 
Leptopteris has delicate and filmy leaves without’ 
stomata. The existence of the fossil Paleopteris hiber- 
nica, which had leaves resembling Loxsoma, but in other 
respects belonging to the Hymenophyllacez, renders the 
connection of the latter genus to that class of ferns. more 
probable. ° 
, Again, Dr. Christ removes Ceratopteris thalictroides 
(a plant which, by the way, is omitted in the index, but 
described in the text) from the Polypodiacez into a` 
separate class, the Parkeriaceæ, without, it might be 
thought, sufficient reason. 
of its vegetativé organs may well beeaccounted forby, 
its watery habitat, unique among the filices. 

The two species of Matonia are placed in a separate 


* The anomalies in the structure =° 


` 





wai_rominding us of tke Hymenophyllacez. 
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At is disappointing to find that no mention is made of 
tbe gametophyte in ‘ Siscertaining the relatio#s of the 
“lasses to one another ; although its, systematic value 
has been shown'in several. cases. If is quite possible 
thet ‘the “position of doubtful genera, such as Loxsoma, 
~ Will only be understood when its gametophyte has 
„received complete investigation. The omission, how- 
“ever, may be justified owing to tlfe pràctica] difficulties of 
» obmining the sexual generation for systematic purposês. 
Thesintroduction is short and i ig qhiefly occupied with 
s explaining the scope of the book ; , and it seems a pity 
that a writer, with so much knowledge of the ferns, did 
e not give more space in his work to general considera- 
.tions. At the end, however, Dr. Christ refers to the 
marked manner in which ferns belonging to different 
classes resemble one angther : thus, Diacalpe—a member 
of the Aspidiaceee—has a sorus very like that found in 
the Cyatheacez. In the Polypodiaceze some genera 
have the sorus “Situated at thé ip of the veins and 
projecting beyond the margin of the leaves, in this 
It is fanciful, 
if not inaccurate, to see in tkis position of the sorus a 
resemblance to the mosses. Other interesting examples 
ware given ; but itis unfortunate that the author applies 
the tewm “ mimicry ” to these instances of parallelism in 
related groups. Such an application of the term must 
only lead to confesion. 
"The descriptions of the genera and species are marked 
by their precision and lucidity, and the numerous illus- 
trations, which were specially prepared for this work, are 
“characteristic drawings, though sometimes roughly ex- 
ecuted, The appearance of such a book will be welcomed 
by systematists interested in the ferns containing, as it 
does, the more recent results of Baker, Hooker, Kuhn, 
_ Luersson, Prantl, &c., and those of Dr. Christ himself. 
It might be suggested that if the key of genera, which 
precedes the detailed diagnoses of genera and species, 
was furnished with references to the pages on which the 
diagnoses are to be found, an addition would be made to 
the usefulness of the book. H. H. D. 





° SCIENCE IN FICTION. 


° The War of the Worlds. By H, G. Wells. 
onan: William Heinemann, #898.) 
ANY writers of fiction have gathered material from 
the fairy-land of science, and have used it in the 
construction of literary fabrics, but none have done it 
more successfully than Mr. H. G. Wells. It is often 
easy to understand the cause of failure. The material 
may be -used in such a way that there appears no 
connection between it and the backgroufid upon which it 
' is seen; it may be so prominent that the threads with 
which it ought to harmonise are thrown into obscurity ; 
or (and i this is the worst of all) it may be employed by 
; a writer whose knowledge of natural phenomena is not 
Sufficient to justify his, working ‘with scientific colour. 
Mr, Wells makes none of these mistakés. Upon a 
groundwork, of scientific fact, his vivid imagination and 
exceptional powers of description enable him to erect a 
structure which intellectual readers can find pleasure i ip 
contemplating. : 
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“The Time Machine ”—considereti by thetmajority pf 
scientiffe readers to be™Mr. Wells’ best work—shdwed at 
once that a writer pad arisen who was not only familiar , 


with scientific facts, but who’ knew iem intimately ` i 


enough to present a view of the fåture. “The _island 
of Dr. Moreau,” though decried by some criti, is a 
distinctly powerful work, and the worst that can be said 
of it is that the papulum it provides i is too strong for "the 
mental digesti8n of sentimental geaders. Byt in several 
respects “The War of the Worlds” is even better than 
eithes of these contributions to scientific romance, and 
there are parts of it which are more e stimulating to 
thought than anything that the author has yet written. 
The invasion of the earth by inhabitants of Mars is 
the idea around which the present story is constructed 
The planet is, as Mr. Percival Lowell puts it, older in 
age if not in years than the earth; and it is not un- 
reasonable to suppose that if sentient beings exist upon 


| it they would regard our world as a desirable place for 


occupation after their own globe had gone so far in the 
secular cooling as to be unable to support life. Mr. 
Wells brings the Martians to the earth in ten cylinders 
discharged from the planet and precipitated in Surrey. 
The immigrants are as much unlike men as it is possible 
to imagine, and only a writer familiar with the lines 
of biological development could conceive them. The 
greater part of their structure was brain, which sent 
enormous nerves to a pair of large eyes, an auditory 
organ, and sixteen long tactile tentacles arranged about 
the mouth ; they had none of our complex apparatus of 
digestion, nor did they require it, for instead of eating 
they injected into their veins the fresh living blood 
of other creatures. Their organisms did not sleep any 
more than the heart of man sleeps ; they multiplied by 
budding ; and no bacteria entered into the scheme of 
their life.’ When they came to the earth they brought 
with them a means of producing a ray of intense heat 
which was used in connection with a heavy‘ vapour 
to exterminate the inhabitants-of London and, the 
neighbourhood: ° i 

This bald outline does not, however, convey a good 
idea of the’ narrative, which must be read before the 
ingenuity which the author displays in manipulating 
scientific material can be appreciated. e manner in 


which the Martians are disposed of is unddubtedly the ` 


best instance of this skill, As the Martians had eliminated 
micro-organigms from their planet, when they came to 
the earth their bodies were besieged by our microscopic 
allies, and they were destroyed by germs to which natural 
selection has rendered us immune. This is a distinctly 
clever idea, and it is introduced in a way which will 
aflay the fears of thoge who may be led by the ,veri- 
similitude of the narrative to expect an invasion from 
Mars. Of course, outside*fiction such an event is hardly 
eworth censideration ; but that the possibility pf, it can be 
convincingly stated, will be conceded aftér reading Mr. 


Wells’ story. A “remarkable case “of the fulfilment of . 


fiction is furnished by the hist8ry of thé Satellites of 
Mars. When Dean Swift wrote “Gulliver's Travels” 
(published in 1726), he made the astronomers on the 
island of Laputa not only eobserve two satellites, but 
*caused one ofgthese to move round the planet in less 


e| time than the planet itself takes tê rotate on its axis. 


a e 
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‘most recommends itself to teachers, of omitting theo- 


‘considerabty from most existing text-books on differential 
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egery ‘student of astronomy, now knows, the satel- 
lites were not discovered until 1877, apd one of them 
actually does revolve round Mars three times while the 
planet makes a@otation. Thė coincidence is remarkable ; 
but it js to be hoped, for the sake of the peace of mind of 
‘terrestrial inhabitants, that Mr. Wells does not possess 
the prophetic insight vouchsafed to Swift. 

In conclusion, it is worth remərk _that scientific 
romances are not witheut a value in furthering scientific 
interests; they attract attention to work’ that is being 


done in the realm of natural knowledgé, and so'@reate® 


sympathy with the aims and observations of men of 
science. : RAG. 





OUR BOOK SHELF. 


Introductory Course in Differential Equations. By D. 
A. Murray, B.A., Ph.D. Crown 8vo. Pp. xv + 234. 
iis York and London: Longmans, Green, and Co., 
1897. 

Ordinary Differential Equations; with an Introduction 
vo Lies Theory of the Group of One Parameter. By 
James Morris Page. Crown 8vo. Pp. 226 + xviii. 
(London: Macmillan and Co., 1897.) 


MR Murray’s book is adapted to provide ferstudents that 
knowledge of the subject of differential equations which 
they are likely to want in. applications of mathematics to 
physics, and in the general courses in arts and science 
in “classical” colleges. , The author is chiefly occupied 
with giving expositions of the devices usually enployed 
in the.solution of the simple differential equations which 
such students meet with, and he will be found a safe 
guide in these matters. He follows the plan, which 


retical considerations, or postponing them until the 
student.has had practice in carrying out the processes 
with which he must be acquainted before the theory 
can be understood. But he does not leave the readér 
altogether in the dark as to the underlying theory and 
the modern developments. These are considered near 
the end of the book in a series of notes, which ought to 
prove very useful to those who wish to know more about 
the subject than can: be learned from the text. In one 
case, that of the integration of linear equations in series, 
the author has ‘departed from his general practice of 
fiving an accouht‘of the simple and particular rather 
than of the difficult and general. It seems unfortunate 
that he did mot choose for discussion the forms of the 
series which satisfy such equations in the neighbourhood 
of ordinary points. When a second edition is called for 
he will do well to alter this, and to avoid such ex- 
pressions as “concentric cylinders” and ¿consecutive 
curves.” 'The book is well printed, and is adequately 
supplied with .well-chosen examples, some of them 
relating to physical subjects; and it ought to prove of 
service both to those for whom it is primarily jntended, 
and also to British Students who have not time to mastgr 
-Forsyth’s treatise, but wish to learn rather more. about 
the subject than is to be found in Lamb’s “ Infinitesimal 
Calculus.” e 

.In_ several important respects Mr. Page’s book differs, 


equations. It is no sufficiently elementary for students 
reading the subject for the first time, since it makes no 
attempt to* supply.tha® thorough drilling in the solution 
of linear equations with constant coefficients and other’ 
simple forms, which our Universities insist on as a pre- 
liminary test of proficiency. Those, However, who have 
passed beyond the’ threshtld of the ‘subject, and who 
wish to study the general machinery enderlying thé 
methods they have learnt, will find in Mr. Page’s work 
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the first gitempt to present $o English readers a condise, 
account of some of Prof. Lie’s ifmportant developmtnts 


of-the theory of transformation groups, by which he hgs* 


shown that the usual methods are enly applicable to 


such differential equations »as admit of know:f infini- . 


tesimal transformatiéns. A great many of the meth8ds 


here described are due exclusively to Prof. Lie; the~ 


examples at the end of each chapter are, however,,, 


largely taken from existing text-books. A feature whick 


stiles us as ‘distinctly good, is the treatment together, 


of simultaneous systems and the equivalent !fear partial 
equation. o*, . 


The two books before us are thus, to a “great extent," 


complementary in scope. Starting with no knowledge of, 


differential equations, a course of study first under Mr.» 


Murray’s and then under Mr. Page’s guidance will lead 

the Student by easy stages up to an insight into the 

Theory of Groups. ewe 

Nature Study in Elementary "Schools; a Manual for 
Teachers. By Mrs. L. L. W. Wilson. Pp. xix + 262. 
Woodcuts. (New Yerk: The Macinjllan Confpany. 
London: Macmillaa ‘and Co., Ltd., $897.) 

THERE is a notion in this book—a sensible, practicable 


h 


notion ; and this is enough to distinguish Mrs. Wilsons 


lessons from the common ryn of ‘school natural histories. 
Her aim is to stimulate the children to work for them- 
selves ; and now and then she succeeds in laying out 


really interesting work for them, as in the lessons orm 


seedlings and on some common American tree® We 
recommend the book to the notice of enterprising 
teachers.. In spite of very obvious defects, it may be a 
guide to better methods than those which prevail at tlfis 
The great fault of the book is the feeble execution 


of an excellent idea. Many of the lessons dé no sort of 


justice to the'objects, and pass over without remark fea- 


tures which ought to arouse the curiosity of the children. 
We can hardly understand „how any teacher could work 
through the thorn-apple with a class, and then write 
down so poor a description as that on p. 19. Many of 
the drawings, particularly those of insects, are too crude 
and hasty to'be produced as examples’ even of what can 
be done in school. In the ‘present writer’s opinion the 
mythology and the poetical pieces are overdone. These 
things may be allowed to come in as extempore illustra- 
tions ; but when they are laboured, they simply distract 
the-attention and prevent the children from focussing 
their minds upon the objects. 

A word as to the use of printed lessons. On no accouht 
should the book be produced in class ; that wéuld be to. 


give the solution of the*problems in advance. Nor skould - 


the teacher reproduce the very lessons given in the book, , 


but,devise lessons of his own upon the same lines. In 
this way the book tow before us can be turned ‘to 
excellent account. . L. C. M.» 


Botanical Microtechnique: a Handbook of Methods. of 
\ Preparation, Statning, and of Microscopical Investiga- 
tion of Vegetable Structures. By Dr. A. Zimmermann, 
Privat-docent in the University at Tübingen. Trans- 
lated from. the German by James Ellis Humphrey, S.D. 
Pp. xii + 296. (Westminster: Archibald Constable 
and Co., 18969) ; 
MODERN advanced work in. vegetable, as in animal, 
histology requires the aid of a refined and often com- 
plicated technique in order to render apparent the more 
difficut details of ‘stgucture. The zoologist possesses at 
least one good treatise on methods ; but until*the ap- 
pearance, in its English form,,at the hands of Dit 
Humphrey, ef Zimmermann’s efcellent work, there was 
no advanced handbook available to a studefit eun- 


acquainted with German. The scope of the book is suffi-! 


ciently indicated by the title, and under its new form 
gan be confidently recommended to English-speaking 


students. 
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. LETTERS TO <THE EDITOR This phénomenon of bipedal locomotign, now shò®n te be 


«te 
[The Editor’ does not hold himself repondu for opinions ex- 
« pressed by his Correspondents. either can he undertake 
to ‘return, or ta correspond with the “writers of, rejected 
Qaniseripts intended for this or any other part of NATURE. 
Nosnotice is taken of anonymous conPnunications.] 
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: Bipedal Lizards. 
"A : ; 
I COMMUNICATED to NATURE, Juby 22% 1897, the intelligence , 


~ that I had demonstrated by practical*expérimeffts that both ¿he 
Australian Water Lizard (Physignathus Leseuri) and the Muri- 
cated Pree Lizard (Amphibolurus mergatus) shared with the 
`% Australian Frilled ‘Lizard (Chiamydosaurus kingi) the singular 
faculty of running erect on its hind legs only. In that letter I 
, refer to the as yet unconfirmed rumour that the Mexican Iguanoid 
Lizard (Corythophanes Hernandeseyz) also runs bipedally, and 
express the opinion that, judging from the close correspondence 
in. general structure—more especially as regards the abnormal 
length of the hinder lémbs—that exists between many of the 
American Iguanide and thè Australian Agamide, it will prob- 
ably be found that a corresponding bipedal mode of locomotion 
is shaved by many allied members of the first-named family. 
As a result of het communicatiorfeand of a further ventilation 
«? of the subject ina paper recently r@ad by me at the Royal 
Golonial Institute, I have quite recently received an extensive , 
and exceedingly interesting confirmation of my anticipations, 
‘Mr. Henry Prestoe, a twenty years’ resident in the West Indies, 
writes me as follows :—*“ I have been struck by your remarks 
on the bipedal locomotion of the Frilled Lizard. It has occurred 
to me you would be glad to Rarn, if only in confirmation of 
your wews, that with all the lizards—from the large Iguana, 
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Fic. r.—Leseur’s Water Lizard (Physignathus Leseuri), running erect. 
$ t 


which lives in trees chiefly and is about five feet long when full- 
grown, down to the smallest mite one sees occasionally about 
the stones, I have. ever seen running, the method of hurried 
locomotion is ¿jedal The most familiar example is the so- 
called Diamond Lizard, common in the pastures and pleasure- 
grounds of Trinidad, 18 to 24 inches long, including the tail. 
The attitude results, when the progres is over a muddy surface, 
im footprints exactly like those of a small fowl, going lightly, 
and accounted in my mind years ago for the occurrence of bird- 
lie footprints much further down in geological strata than birds 
are known to have existed. The motion of the legs of' the 
Diamond Lizard, when running, is so rapid as to render them 
for the time invisible. But in the case of the lerge Iguana the 
case is different, and it takes an effort to get up into the slanting 
position which the Diamond and smaller lizards assume at once. 
Meantime the action or ‘‘swing” of the behind feet is that of 
an ordinary duck—accentuated—-remaining grotesque in fact so 
long as the more or less erect position is kept up.” 
Mr. Prestoe has informed me Of the further interesting fact 
„that there are many figures traced on the rocks about the water- 
shed of the Guianas, certain of whicheunmistakably represent 
2 lizard, such as the Diamond species, running on two legs. 
figure Mr. Prestoe has sypplied me with as a fair reproduction 
of one of the rock scratchings corresponds ig a noteworthy 
mannér with the silhowette-like reprefentation of Leseur’s Water- 
tizard obtained by myself when taking an instantaneous photo: 
graph of the animal in its most characteristic bipedal attitude. 


{ Journa? of the Royal 








i € Aystralian Natural History Gleanings.” 
Colonial Institute, January 1898.) 
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common,to many lizards that differ not only in théir modes gfe 
life and widely separated hàbitats, but also in essential stfictural 
features, can scarcely fail to commend itself to the closer atten- 
tion of the systematic Miologist. When, as first reported by me, * 
only a single species, Chlamydosaurus higg?, uld be accredited 
with this remarkable mode of locomotion, it was interpreted as 
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Fic. 2.—Australian Muricated Tree Lizard (Amphibolurus 
muricatus), running erect. 


most probably representing a habit that had been independently 
and recently acquired. Now, however, the demonstrated fact 
of its widespread occurrence is clearly indicative of its inheritance 
from a remoter ancestry with whom bipedal locomotion also 
constituted a common method of progression. The question is, 
who were they? 

Apart from the foregoing considerations, I would suggest that 
the provision of conditions at our Zoological Gardens under 
which the many lizards possessing bipedal habits could exercise 
their singular but hitherto almost completely overlooked athletic ` 
accomplishments, would prove a great attraction to both 
naturalists and to the general public. Several varieties of these 
bipedal lizards are now on view in the Reptile House. They 
are at present, however, confined in relatively small cages, and, 
as I have demonstrated by practical experiments, it is essential 
for their display of bipedal locomotion that a level floor, with 
a free run of at least 20 or 30 feet, should be at their disposal. 

Instantaneous photographs taken by me—but hitherto un- 
published—illustrating characteristic -attitudes assumed by 
Physignathus Leseuri and Amphibolurus muricatus, when 
running erect, are herewith reproduced. z ; 

mo W. SAVILLE-KENT. 





i ' The Glacial Period and the Irish Rauna., 

MR. LAMPLUGH assumes (NATURE, January 13, p. 245) the 
correctness of the view that during the Glacjal Period the basin 
of the Irish Sea was filled with an ice-sheet, and argues that my 
‘< interesting speculations” on the origin of the Irish fauna, in 
so far as they are based upon assumptions as to she glacial con- 
ditions of the Irish Sea, will therefore possibly not meet with 
much acceptance among geologists. That the Irish Sea, how- 
ever, was filled with an ice-sheet during the Glacial Period is 
certainly not universally accepted among geologists. I think 
also, that it' Would have been more advantageous to us to hear 
Mr. Lamplugh’s remarks, after having read in full my paper 
dealing with the origin of the Trish fauna, instead of the short 
abStract in NATURE. 
particulafly avoided basing assumptions as to the origin of the 
Pish fauna-on the glacial conditions of the Irish Sea. It has 
been rather too much the practice among some geologists of * 
late, not only to assume the correctness of their theqyies as to 

„the nature of the Glacial Pesiod, but also to base thereon the 
probablg coursé of events of the migrations of animals and 
plants. I have attempted, with a view to arriving at a more 
satisfactory conclugion on the origin of the “British fauna, to 
found my deductions almost entirely “on thé presence in or 
absence from the British Islands of qpntinental gpgcies. These 
conclusions are at “variance with the views held by the, what we 
might call, extreme Glacial school of geologists. i a 

In dealing with ghis subject, it seems to me, there is nothing 
gained in reiterating the same assumptions over and over again 3, 
and it really is immaterial whether the reindeer, the Irish elk, + 
and dozens of dther animals can or cannot cross ice. This does 
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s not affect the British fauna as a whole very‘much. ' The bulk of 
“ ‘Whe ‘English and Irish animals msg have travelled to these 
islands on a Jand-surface which was not cowered by ice, and 

. e „how they did so and when, is the problep at issue. To attack 

. "this problem from a purely zoological point of view will, I think, 

© be of great service to geological science, and will help to clear 
up many doubtful points as to the nature and cause of the Glacial 


Period. R. F. SCHARFF. 
Sciénce and Art Museum, Dublin, January 31. i 
oe 
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T caw assure Dr. Scharff that'I took pains to read his full 


memoir before venturing to discuss it, as I think he shouldghave d 


recognised from the fact that the passage which I quoted from 
it did not gccur inethe abstract printed in NATURE. 

I yeadily acknowledge” my inability to -discuss the purely 
zoological questions which he has raised, and. purpusely avoided 
any attempt todo so. But as his methods have led him to con- 
clusions as to the past geological conditions of the Irish Sea 
basin which are demonstrably at variance with the geological 
field-evidence in a crucial area, it seems desirable that a geological 
protest should be recorded against them. 

If Dr. Scharff could be persuaded to reconsider his subject 
irom a standpoint which should include both the zoological and. 
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THE TOTAL ECLIPSE OF THE SUN., 


ViZIADURG, Monday, January 17. ~ 

TEHE work is 90 incessant here from sunrise to mid- 
night that I have not time to give anything: like 

an adequate idea of*our doings. I may say, howev®@r, 
that we have been here since last Saturday week, ar~ 
everything is ready for the eclipse. We have now over 
120 volunteers.  @aptain Chisholm-Batten has takei” 
charge of the* whole arrangement, and to me, an gld 
eclipser, it is a beautiful thing to see the splendid drill 
which we have corgmenged in eclipse form, al@ng all 
lines, to-day, going op to the sound of the bugle. The: 
observers have been arranged into twenty-one’ parties'as, 
follows:— ° 

Observing Parties. ” 





Instruments, &c. Staff, 
I. 6-inch prismatic camera ..¢ sss + 7 
IJ. g-inch prismatic camer# ... ie ants $ 
III. Integrating spectroscope ...  ... ie) 33 
IV. Discs WR an He ee aa IS 
V. Sketches of cofona, without diaes? tgs, 12 
VI. Colours 'of l@ndscape zi an 6° 











X . s 
Fic. 1.—Camp, Saturday, January 8. Putting in concrete pillars. 








° . 
the geological evidence, he might yet find some solution which | VII. Shadow phenomena os n AA a 
would be satisfactory to the students of both sciences, j VITI. 6-inch equatorial,withgratingspectroscope § 
; ; G. W. LameLueuH. IX. 33-inch equatorial ... sei ome, ee 
o X. Hand spectroscopes, an slits a. 6 
KI. Pri vations of ring spectra ... 
. On Augury from Combat of Shell-fish. vias R cas a P Es - 
. œ In a-foot-note to my letter on this subject (NATURE, ‘vol. Ivi. XIII. Contact observations 2 
pP: 30, May 13, 1897), I remarked that*the KAchauw {a shell XIV. Polariscope ... ee z4 2 
e fish), applied by the Cambodians to tle divination of a war, is XV. Observations of temperature ie 13 
‘ likely to bglong to the family of Paludinide, taking into con- XVI. Observations of stars during totality 7 
s sideration the fact that the Japanese and the Chinese of former | XVII. Landscape cameras for shadow, &e. 7 
days used some species of viviparus (= Paludina) for the same i, XVIIL Observations of'shadow bands 3 
e, purpose. Lately, while examining M. A. Parvie’s article XIX. Kinematograph for eclipse 4 
t Excursions dafs le Cambodge, &c.” „in Cochin-Chiné ag Kinematoggaph for shadov fee | 
: . Française ; Excursions & Reconnatssances, No. 9, p. 479, 1882, XXI. Coronograph zee 37 
Ihave come agress a passage giving cOnfirmation to my view, . ° ; : 
. The author, giving nomenclatures of the Canfbodian molluscs, . an Total 129 
identifies the native Kechau {which is doubtless another French ‘ : 7 : = werk 
form of the spelling échaz) with the Lajin “Paludina”; | Incessant instruction has been going on since the eclipse 
whereas the-allied genus Ampullaria has its Cambodian name |' patty joined the Melpomene at Colombo ; but in this -I 
; e “Tal” : Kumacusu Minaxata. |, have had quite a subordinate part to play, for the officers ‘ 
s January 31. ; s are past masters in many of the subjects which concerm 
MIBE N@ 1476, VOL. 57] : I= 
e f . 














s ° ° . 
r e . a °, e 3 ° 
i f . x ` nay f > . 5 f L 
FEBRUARY 10, i898] NATURE , © * 343, 
C e—a l = v— —y—# `» o 
aus, Our log of lectures, &e., between January 5 and J7, Rehearsal of drills for— ° ENTS 
zruns something like this : — 6 prismatic camem—9” prismatic camera — Iategr@tinfy 
Š a . telescopê—Desçriptions -and sketches ‘of corona, with 
LECTURES, &C., January 5-17, 1898. discs — 6” eqaatorial — 37” equatorial — Timekeepers —p 
5 R Wednesday, Fanugry 5. Coronograph—Colours of landscape. M é 
aara General lecture, ` Monday, Fanuary 17. ‘ 
Corona drawing. Drill for— s 
` Thursday, Yanuarp 6, 6" equatorial, conducted by Prof. Pedler. 
A. Corona drawing, conducted by Mr. Fowl. e, Mamas o% landscape cameras, by Messrs. Fowlêr and 
2 e 
. i Saturday, Fqpimry 8. Rehearsal at eclipse time of drills for— 
yE Lees ne peer elena ° ‘ © 6" prismatic camera — 9” prismatic camera — Integrating 
R Colours of landscape, by Lieut. Dugmore, RN. , telescope—6” i a ata Corònograph; 
Corona drawing. -| ~ Rehearsal at 5 p.m. of — . 
? ` 6" prismatic camera—Integrating telescope—Timekeepers 
L A baat T R.N -—Description and sketches of corona, with .discs——32” 
ecture on spectim, y ient. Colbeck, R.N. equatorial—Coronograph—Colours of Jandscape—Kine- 
: Tuesday, Fanuary 11.. matograph for shadow. 
“Lecture on spectra, by Enginger Mountifield, R.N. The climate here is ‘delightful, and the weather has 
Colours cPlamdscane by Lieut. Dugmore, R.N. been up to the expected standard. To-day we have ~ 
Corona drawing, by Lieut. DugMore, R N. had a good deal of cloud after eclipse time’; but our 
e 
eo 
d e 
e e 
. Fic. 2.—Camp, Monday, January 17. All instruments adjusted and drills commenced. A 
Wednesday, Fatuary 12. hopes are very high in spite of this, for it all disappeared * 
S Sketches of corona, with discs. ' before sundown, and to-night the zodiacal light has 
ae Thuved 3 ì testified to the clearness of the air. From the first the 
buersday, January 13. arrangements of the Public Works Department have 


-Colours of landscape, by Lieut. Dugmore, R. N. 
Sketches of corona, with discs. 


-Rehearsal of drills for— 
© 6" prismatic camera—g” prismatic camera—Description and 


sketches of corona, with discs—Timekeepers. < 


Friday, January i4. 
Lecture on observations ot stars during totality, by pies 
Blackett, R.N. 


Rehearsal of drills for— . 
: =æ 6" prismatic camera—g” prismatic camera — Integrating 
telescope — Desgriptions amd sketches of corona, with 
discs — 6" equatbrial — 34” equatoriale— Timekeepers — 
Coronograph—Colours of landscape. 





Saturday, Fayuary 15, 
Drill for— : 





+6" equatorial (morning), conducted by Prof. Pedler. pat 
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been admirable, and all the work has gone on like clock- * 
work, till at last a large space in the Forts is now 
covered with structures of matting shielding the instru- 
ments, which leave nothing to be desired. Great pre- 
cautions have also been taken against exposure to thg 
sun, and as a result we are all perfectly well? It is 
impossible to say engugh as to the help*which the 
Captain of the Melpomene has given to the whole enter- 
pris® ; he has anticipated. all requirements gown to the 
minutest detajl. As at Kid a signal station has been 
established, and everything the®ship ĉan lend, down to 
fire-buckets, i is at dur disposal in twenty minutes. The 
Collector of ‘Ratnagiri, Mr. Bomanji, is also encamped . 
here. At present he is our.host, and* any local assist- 
ance necessary is at once rendered ; at figst we ‘had great 
difficulties, as the Bombay authorities imagined every; 
thing could be worked from the ship. ' 


. 








° . e å e ` 
e ‘ bd e ° e’ i d e 
$ 7 h y t ‘ 
sont 344s e oran: NATURE if [ PEBRUARY 10, 1898 ` 
e. s A —e—— 7 na z mane 
$ . We havé no news of the other parties, but Mr. Eliot, “ 47 S 
n -ESI FRS, is expected to-morrow to take charge of the e s E TRIR a CANADA. , 5 
meteorological observations, and he dowhéless will bring MONG the moreeinteresting and ‘instructive results 
. e Observers with him. E i ‘of the recent visit of the British Association to 
. * I enclose somg photographs of the various instruments | Canada, is the issue of a pamphlet entitled “A Trip to 
è with their shelters. ‘During the eclipse everything sun- | Canada” by a‘clergytnan, who was one of the party. 
2 ward will come down, and arrangements have been made’ The motives with which the journey was undertakers» 


so that everybody will have 40 seconds for a square | are given witha naïveté which commands respect. “The gp» 
look at the eclipse. The eclipse clock and timekeepers | Jubilee of 1897,” we ase told, “naturally suggests th” 
(we‘have a relay, one relieving the other ag “65 seconds | idgaeof a little*foreign travel on one’s own account. Itis + 
, more ”) are working splepdidly. i one thing to read about the Colonies; it is anether to see 
The new *dropping-shutters, 16 X 64, promise excel- | them with one’s ownseyes, Where shall we go?’“There | 
lently ; ten photographs of the spectrum can be taken e is a large choice. Ip these days there is a variety of * 
in ro seconds. A boat will be moored at the spot | Cook-like associations, which bid for one’s patronage.. 


which wg. calcolate the shadow will reach 5 seconds | This summer I was glad to take what came to hand. + 
. A 4 s : 
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Fic. 3.—9g-inch Prismatig Camera, showing arrangement and kind of shelter used. . 
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kefore totality, when the exposures begin; but we are | The British Association held its meeting last August in 

not entirely dependent upon this, for the cusp will be | Toronto.” : ý i 

watched, and again it has been calculated that this will . This is, indeed, a delightful picture. When the century _' 
e extend through an arc of 45° at the same time(5 seconds) | was in the lusty hay-day of its youth and middle age, pre- | 
i before totality. The arc will be wātched to extinction | lates and professors “gave and received hard knocks.” 


° ina 34-inc L telescope, and this aill enable the general | ,Now, as the years roll on, science waits, hat in hand, on 
signal “go” to be given. . : ; E he country rector. His breakfast table is piled with the 
K Prof. Pedler has been here some days, and ‘has got | circulars of a “variety of Cook-like associations.” Ashe ' 


his 6-inch equaforial eWith grating spectroscope drill | cracks hts egg he thinks of accompanying the geoldyiats « 
‘into, perfect order. He begins 7 mjnutes before totality | to Moscow and the Caucasus. A ‘slice of cold ham ,* * 
to repeat my-E¥yptian oSservations and studies certain | recalls the Argtic Circle, the midhight sun and Thos. 

. special lines in the spectrum of the corona during | Cook. Then his vagramt fancy swerbes to Grindeltvakd 
totality. He ha$ a comparison arc spectrum of-iron, | and Dr. Perowne. But with the first spoonful of mar- ‘=> 
carbon, &c., pkotographed in the instrunfent before we | malade he feels that the’ British Association and Toronto 





i came out, : pave secured the ‘prize. He decides to pátronise 
oe 5 3 a NORMAN, ROCKYER. universal science and the British Empire. moss 
a 5 + A ae 
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‘The reasons for this decision were not less stupendous 
than the decision itself. Civilisation has travdlled from 
east.to west. “Let us,” says the Author, in a moment.of 
pious aspiration, ‘tet us follow in the tratk of Providence.” 

ellie idea of taking a “Cook-like” tour in “the track 
of Providence” strikes us as novel, and would, perhaps, 
METave been thought to be profane had it emanated from 
N Thos. Coòk and Son themselves. Originating, as it does, 

With a clergyman, we-can only bòw the head and wonder 

“~ atthe varied manifestations of the religious instinct? e 
The, altérnative plans had been carefully considered, 
« and the following sentences indidate the kind of inform- 
ation which had been collected. The British Empire 
-is composed of possessions in many parts of the globe. 
We hold India by military occupation ; its 300 millions 
of people are put under our rule. Australia, New 
Zealand and Tasmania are in the Antipodes ; Borneo, 
Singapose and the West Indies are in the tropics. 

Africa has various clinfes and races and interests. . . 
Canada comes first among our possessions from a tourist 

point of view. % 

After this disptay of recondité knowledge, it will hardly 
be believed that one of the author’s motives for taking a 
trip across the Dominion was that it improves one’s 
geography ; but. this fact, reinforced by the arguments as 
to the “track of Providence” and the “ tourist -point of 
view” settled the matter, and to Canada our author went. 
The journey once undert@&ken was as remarkable in its 
,eexpesiences as in its incéption, “For the two first days 

{of the voyage]? says the traveller, “you fee] more or 

less in’ a- strange fond The feelings of the first two days 

are often so peculiar, that it is difficult to find words to 
describe them ; but to feel “in ‘a strange land” when you 
are really at sea is, we believe, a unique experience. ` 
Arrived at the other side, “Quebec in electric light, as 
we’, gazed upon, it, reminded me of. Valetta. between 
its two’ harbours, or even of Vénice standing in, its 
‘waters. - It- is, commonly Said to. resemble. Gibraltar.” 

As we haye always understood that there isa hill ór cliff 

of. Some ‘sort both at. Gibraltar and Quebec, but that 

Venice ‘is as flat as:a pancake, we confess to being 


puzzled by. this passage. . : a 
The first effect of. Niagara on the traveller was exactly 
the ‘opposite’ of ‘that-it ordinarily produces. | “Niagara,” 
he says, “ makes- one forget Lord Kelvin.” `, The Horse 
Shoe Falls, we‘are told, “is a‘thing to see not once or 
twice, but to imbibe and sleep upon.” The first of these 
*phrases-reminds us of the.experiences of the young lady 
at Venice.. “We have been out on the Grand: Canal,” she 
wrote, “drinking it all jn. Lifegnever felt so full before.” 
We are-‘not aware that there is any competitor for the 
originality of, the idea of sleeping on thé Horse Shoe 
Falls. 0; | » : 
> At Toronto our authors favourite subjects were geo- 
graphy and anthropology, but he “threw in a little 
Beology and zoology.” Prof. George Dawson will be 
sorry to hear that his address was dull; but Prof. Miall 
will be gratified by the following summary of his teach- 
ing: “He said you should not collect specimens and 
put them in bottles, but study their living habits.” 
We cannot follow the trip across the continent in 
detail. . wa 
Sometimes the author becomes didactic. “The old 
road [in the valley of the Frazer] is now disused, and the, 
iron road has taken its place. ... The two roads are æ 
natuyal parable. The old road js like the way of the 
. world, along which weary travellers toil and diten lose 
. «hope. In the ay the voyageur (síc) travels safely 
and with rapidity., Phe cares of travel git lightly upon 
P Hin’. He sleeps peacefully at “night, and he enjoys the 
w» prospect by day. He looks on his journey’s end with 
K pleasure. He thanks ...” ut we-refrain from giving 
the quotation which the author adds to this Quaint specia 


without any effort of his own except that of piding his 
purse ffom his pockéts has never before, we suppose, * 
been taken as tle type of the “seekers after truth.” The 


pioneer, hewing his way through the wilderness, careless , 


if his road be rough or smooth is, w@ take it, much 
nearer to the conception which John” Buriyan had formed 
of those who through the Slough of Despond; the Valley, 
of the Shadow of Death, and the River itself, press 
forward to their goal. eer 
One quotatien tore and we have done. We all re- 
member the difficulty with which Martin, Chuzzlewit 
escaped from the peremptory demand of Colonel Diver, 
“ Le®me ask you, sir, how do you like my country?” 
‘Our author would have been equal to the occasion. 
“One is_asked one’s opinion about the®countw. That 
it isa great country is plain to all. A country of the 
size of Europe is not a small country. At present it is 
thinly populated. The Canadians think much of their 
country.and everything in it. An enthusiastic young 
lady, whose home is in Ottawa, and who is on her way to 


a finishing school in London, said ‘Don’t you think the, 


electric.cars:in Ottawa are better. than: anywhere else?” 
Of course they are, one -cannot but reply, quite dond-jide. 
Would not she brighten an electric car, wherever she 
was?”, í f ne i 

This is masterly. The judicial logic of the opening 
and the skilful retreat behind the young lady would have 
baffled Colonel Diver himself. . San ahd aoe 

Bit enough of this. The note of the British Associa- 
tion is that it strives to. bring: the: scientific expert into 
contact with ‘the amateur, who. is often a’ man from 
whom, on some special point, the expert:may have much. 
to learn. : It is possible that some of those who are thus 
brought nominally within the scientific’ fold, cate: more 
for. the.cheap excursions and the .“ tourist point of, view ” 
than for, the advancement of science. This-is: perhaps 
inevitable. At all events the Association has not chosen to 
attempt to sift the chaff from the grain, and the Canadians 
were willing to.extend their generous hospitality not, only 
to the group of well-known scientific workers who crossed 
the Atlantic, but to others’ whose. only introduction was 
their Association ticket. As.a:member of the Association 
our, author was everywhere kindly received, was carried 
across :the’‘continent. half-price, ;and . even enjoyed : the 
pleasure: (which he duly ‘notes):of riding.in electric trams. 
for nothing. : It might have been expectéd that. he: would 
havé.béen grateful for the privileges which yére extended 


to him im his‘presumed character of one :anxious for'the e 


advancement..of science. . We havg:: looked carefully 
through the .pamphiet- ‘and. find scarcely a single; éx- 
pression - which. gives evidence: of any such: sentiment. 
On the contrary he seems to think that the -benefit was 
mutual... His . Jast words. are: “A trip:to.<Canada-is a 
pleasant experience. May I say that it gives pleasure to 
those whom one goes to see, as well as to the individual 
who makes the trip.” __ tg 

His scientific companions fare no better than his hosts. 
They are gracefully described as crossing the Atlantic 
“to disgorge their erudition well flavoured with salt.¥’ 
There îs a contemptuous reference to “thé smaller fry.” 
A body which Sir fohn Evans, Lord Kelvin and Lord 
Lister were not ashamed to lead, is called “ Cook-like.”* 
The author’s whole attitude is that of a man who has paid 
his money, and has had‘no more than his rights. ‘ 

Weshould not have dealt with this pamphlet at such 
length had it not been accompanied bya pfinted request 
for subscription’ for an object which many men of science 
would be glad to help. In his gesire to benefit this object 
the author may give his work a wide circulation in this 
country and‘in Canada. We think it right, therefore, to 
draw attention,to what otherwise might have been left 
unnoticed, in order to protest that this pamphlet must not 
be taken to represent the attitude of average members of, 
the British Association. . 


o 


| men of moral reflection. The sleek tourist, carted aout : 
’ e . 
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None’of them dé@siredsto imbibe Niagara, or are likely pemphle, recently issued by Commander Robinson,! 
*t® forget Lord Kelvin. Amongst them there tvas the | entitled “Ice-riding Pjnnipeds,” it is stated that when or 


deepest feeling of gratitude’for the fospitality they 
hospitality which .the®most distinguished 
acknowledged was more kindly and more lavish than 
they had any right either to expect or to desire. 

s ; 





°° THE HABITS OF ICE SEALS. 


T HEREsare four species of earless, or true seals in- 
“ habiting the boreal part of the North Atlantic and 
Arctic Oceans which may well be designated ice-Seals, 
since they-dwell for a considerable portion of the year 
either ow the “solid pack-ice or on ice-floes. . These 
species are the. Greenland or harp-seal (Phoca græn- 
landica), often .termed, on account of the’ conspicuous 
black markings on the yellowish-white ground-colour of 
the back, the sdddle-back.;: the ringed seal (P. hispida) ; 
the large bearded seal,,or square-flipper (P. bardbata) ; 
andthe crested, or hooded seal (Cystophora cristata), the 
males of which carry. the peculiar dilatable sac on the 
nose from .which the:'species ‘derives its names.. The 
first three of these are closely allied forms, but it is not 
a little remarkable that whenever the young of the first 
and second are born in.a uniform yellowish-white coat, 
those-of the third make their appearance:in the ‘world in 
a dark pélage ; the white coat being not improbably shed 
in utero. tis commonly believed that the young of the 
fourth species are also white-coatedjras are certainly 
those of the more. southern’ grey seal (Halicherus 
grypus) If a white coat serves as a. protection to the 
new-born “ pup ”.on the ice, it is difficult to see why this 
type of coloration should: have been departed from in 
the case:of one species... But the whole subject is one of 
great difficulty, asthe white-coated young of the grey 
seal may often be seen. in the Hebrides reposing on 
black rocks. All the four species in question agree in 
the circumstance that the young are produced during 
their sojourn on the ice; but in other respects very. con- 
siderable differences are displayed in regard to habits. 
In the first place, the Greenland and the crested seal 
are essentially migratory..-animals, the former associating 
in-immense herds and the latter in smaller parties, 
whereas the bearded seal,.which is considerably the 
largest of the three, only.makes a slight movement to 
the souéh when compelled by the increase of the winter 
pack-ice, and is a comparatively solitary creature. But 
these are by no means -the only points of difference in 
this respect. The. Greenland’ seal visits the country 
from which it takes its.name twice -annually, namely in 
thé autumn arfd' the spring ; and: breeds‘chiefly on the 
coasts of Jan-Mayen and: Newfoundland, the young 
being produced in the latter district.at the beginning of 
March, but in the former some weeks later. . That some 
of these seals which migrate from Greenland travel west- 
wards to Jan-Mayen is,most probable, hut where the 
remainder pass their time while away from their native 
tand; is not yet ascertained with certainty. The southern 
migration of these seals on.the Atlantic coast of America, 


which commences when the frost sets in, is described as® 


*a-wondlerful sight; at first small dvance parties pass 


down, an@ these are followed by the main body, which 
includes ‘thousands of individtfals, and takes about a 
couple of days in passing .a’ given point. -Although 
during their “migration hugging the coasts,’ the Green- 
land seals durmg tlee...breeding-seaso& frequent the 
heavy floe-ice, gt least in. Hast Greenland, which is not 


liable ‘to bredk up, and,..therefore affords them a safe ‘ 


habitation. \ l 
access to the water, in this district, at any rate, they.do 
not make breathing-holes ; agd it has been commonly 


«supposed that this is their invariable habit, put in a little 
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holes. 
e 


As. they have, .no -difficulty in obtaining | Greenland. 


solid thin ice such holes are made. In disposition this 
seal is mild and gentle; and itisa well-ascertained fact 
that the young are bern in the white coat, the Brith 


Museum possessing a stuffed example in this sta bowa 


From its numeyical abundance it is commercially one of 


.the most valuable of the, true seals. 


_ Ag regards, the bearded seal, this, as already men- » 
timed, is a-comparatively rare and solitary species, fond 
of reposing on floatingice in the open sea, and moving 
southwards only wh€n cofnpelled by the extension of the À 
pack-ice. It is appartntly one of the species which does , 
not make a breathing-hole, as it does not frequent large `. 
extents of ice; and it may generally be recognised at a 
distance by its habit of performing a somersault when 
diving into the water. In the pamphlet already referred 
to'the suggestion is made that a,ceftain numbér of the 
young of this' species are infected by the migratory in- 
stinct of the young Greenland seals, and.wander sputh 
with them., In additiow to the testimomy of sealers, 
a specimen:in the Natwral History Museum conclusively 
proves’ that the young “square-flipper” is born in the 
dark coat. o l Bi 

The ringed seal, which, is common to the North 
Atlantic and Pacific, is a non-migratory species, whose 
favourite haunts ‘are retired fjords and bays, in which it 
remains during the time they are tightly packed with ice. 
‘When, however, the ice breaks up, the “floe-rats,” as they * 
are called by the sealers, retire ‘to the ice-floes, upon 
which the young are born in March and April. This 
species always form an “atluk,” or breathing-hole in thé 
ice, which is in the form of an oblique passage, throfigh 
which the surface of the ice can easily be reached from 
below. The hole appears to be made while the ice is . 
forming ; but accurate -accounts of the modus operandi 
are still required. In the above-mentioned pamphlet it , 
is stated that the animal works on the ice with its front 
claws, revolving round this pivot with its body ; but it is 
somewhat difficult to realise how such a method can be 
effectual, and, primd facie, it would seem more’ probable 
that the passage is made while the ice is sufficiently thin 
to break with the weight of the seal, and kept open by 
constant use. The breathing-hole affords an easy method 
of capturing the seals which use it, and the great reduc- 
tion in the number of these seals is largely due.to this 

method of hunting. i i 

As it differs much in external form from other ice- 
seals, so the crested ‘seal has several peculiarities in 
habits. Unlike the othets, it is a bad-tempered aninaal, 
living, except,when driven to associate more’closely by 
an unusual scarcity of ice, in small parties scattered over 

a wide extent of ice, alays preferring the outside of the 
pack, or drift ice tothe neighbourhood of land, and seldom * 
frequenting either the coasts or isolated rocks. On the 
American side they are chiefly to'be met with near the 
eastern edge of the main ice-pack, where there are 
numerous patches of open water, and consequently 
abundant room for fishing. Ordinarily small parties of 
from three to five individuals are scattered over the 
broken rough ice, at distances of from thirty to fifty 
yards apart. The easy access to water thus afforded 
obviates in ‘general the necessity of making breathing- 
They are stated to resemble fur-seals in being 
polygamous ; and the ‘males certainly engage in combats . 


| for the possession of the females, during which theyeutter 
In winter e 


loud cries which may be heard for miles. ¢ 
these seals travel south, but they go not make the two ” 
annual journeys characteristic of tle saddle-backe ip 

In European seas the crested seal: has e 


become comparatively rare, although on the American $ 


1 I am informed by the author that, owing to certain errors, all available 
topigs of this work have been cancelled. te 


rc 
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side, where its favourite haunts are Labrador and New- 
foundland, it is still so abundant that many thousands'are 
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at times taken by a single vessel. March is the breeding- - 


time;-and at this geason the young aresproduced on the 
ice faraway from land. All previous writers with which 
w aye acquainted state. that the young are born in the 

hite coat, which is not exchanged for the grey till the 
lapse of. about twelve months. ‘But Commander 


be een is positive that this is ingorrect, and that the 


« Xey coat is assumed -previous to birth. eUnfortunately 
there are ao specimens in the British Museum available 
for detiding this disputed point ; ug it is earnestly to be 


*. hoped that such may be supplied before long. In the’ 
meantime it may-be suggested that the discrepancy has ` 


. arisen from the young of one species having been mis- 
taken for that of another, although it is at the same time 
difficult to see how this can have been the case'with a 
séal so peculiar in appearance, and dwelling so much 
apart as Hoes the présegt. 

The above are but a few of the leading features in the 
habigs of the northern ice-seals, to describe which in de- 
tail would requixg a small vol@me. Among the points 
which require special elucidatiors are what becomes of 
the great bulk of the harp-seals between their visits to 
Greenland’ in May and September, the mode in which 
seals. make their breathing-holes, and the colour of the 


newly-born crested seal. 
—e 





MAGNETIC AND PENDULUM 
OBSERVATIONS}. - 


jt may be, remembered that Lieutenant Peary, before 
4 sstarting on, his sixth, expedition to Greenland in 
1896, offefed transport on his steamer to two parties of 

, scientific men, and that the opportunity was very properly 
accepted. The parties—which were under the direction 
respectively of Prof.. A. E. Burton, of the Massachusetts 
Institute of Technology, and Prof. R. S. Tarr, of 
Cornell University—consisted each of six members, and 
were entirely independent in organisation and equipment 
of the main body of the expedition. The'researches of 
the Boston party consist of observations in terrestrial 
-physics, including glacier phenomena, and studies of 
Eskimo life, and their reports are now coming tọ hand. 
The report of Mr. G. R. Putnam, of the United States 
Coast and Geodetic Survey, who undertook the magnetic 

and pendulum observations, is now before us, . 

* Early in July Mr. Putnam left Boston with a complete 
outfit of*magnetic, pendulum, and astronomical instru- 
megts, and arrived at Halifax,eNova Scotia, two days 
later. Here he found time to make magnetic determin- 
ations at the Naval Dockyard, at which station the 
_ declination observations cover a®period of nearly three 
centuries. Reaching Sydney, Cape Breton, the starting 
point of the expedition proper, six days elapsed before 
the departure of the /oge,, Lieutenant Peary’s steamer, 
and in,this time all the instruments were set up and 
‘used. The voyage along the Labrador coast was only 
interrupted by a few. hours’ stop at Turnavik, where 
magnetic .observations were made. Passing up the 
Hudson Straits; Mr. Putnam spent two days at Ashe 
Inlet, but here a gale’ on the second night unfortunatély 
interfered with the full success of his work. The Hoge 
then turned eastward, and on August 1 the coast of 
, Greenland was sighted. -Magnetic observations only 
were made at Godhavn, and Umanak was reachegl a day 
.omtwo after. Here Mr. Putnam’s party landed and 
‘settled down for a moath, while the Zope continued her 

- northern voyage. Tħe required observations having 
béen completed, the whole party indulged in exploring 


KO i “Thé Scientific ‘Work of the Bosten Party on the Sixth Peary 
* Expedition'to Greenland. Report A”, se 6 : 
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trips, but°on these excursions they gould not well täke 
the magnetic instruments. On the return of Lieutenapt e 
Peary, the homeward jofirney began. After the magnetic 
observations at Godhavn had been repeated, the ship 
anchored at Niantilik, in Cumberland, Sound, where ° 
observations ‘were again ditemptedp but here the; value: 
of the pendulum observations was lessenéd, bg¢ause 
unfavourable weather did not allow the necessary time-" 
observations. Sydney was again reached September 26,. 
and here a few qbservations were taken, prior to the 
instruments béing shipped to Washington, where they 
were tested and found to be unaffected by” their long 
journey of 5000 miles. Be f at 


© “The magnetic outfit, comprising a‘dip circle ofthe 


ordinary Kew pattern and a magnetometer, wag lent-by 
the Coast and Geodetic Survey. In the case of* the 
latter’ instrument, the magnet consisted “of a‘ hollow’ 
octagonal prism of steel, ‘held in a-stirrup with a long: 
arm to which the two silk fibres were attached. By this. 
arrangement the magnet remained -sensibly horizontal 
at ordinary latitudes, but a copper balancing ring was. 
sometimes used’ at the most northerly stations. The 
formula used for comptting the ‘moment of inertia of 
this-ring (p. 74) is incorrect, and the term (r2 +r +%,?) 
should be replaced by }(7.+.7,)%, although the ‘numerical 
correction happens to be insensible.’ For determining’ 
the azimuth by the sun, the magnet box is removed from. 
the base and circle, and the latter is then used'with a 
separate theodlolite. ease 
Mr. Putnam’s results in this part of his- work are both 
valuable and interesting. Further evidence has beem 
obtained of the violence of magnetic disturbances in polar | 
regions, although far greater disturbances have beem 
recorded. Thus the range ina day observed at Niantilik , 
exceeded 44 degrees, a change of over 3 degrees being’ 
noticed in twenty minutes. A comparison with the con- 
temporary record at Washington reveals, it is true, that 
an unusual magnetic storm visited this city, but its. 
severity as measured by the range of declination was. 
fifteen times less than that at the northern station. 
With the exception of Niantilik, earlier information. is- 
available with regard to all the stations visited by Mr. 
Putnam; and although only Halifax and Godhavm 
possess satisfactory records extending over the last 
three-quarters of a century, the general tendency in the 
change of the magnetic elements seems to be clearly 
indicated. . At present it appears that at all these points: 


“the westerly declination is diminishing, fhe northerly’ , 


the total force is diminishing.” a 
The apparatus used for determining the relative force 
of gravity, comprised a set of three half-second pendu- 
lums, one sidereal and two mean time chronometers, and 
a meridian telescope. The pendulums were swung in am 
air-tight case, in which the pressure was reduced to about, 
6 cm. by means of an air-pump. All the chronometers. 
were provided with electrical break circuit attachments, 
and were thus capable of the instantaneous raising of. a 
shutter by an electrical mechanism and the momentary e 
illumination of a slit every second or two seconds. By 
this means the reflections of a flash in two mirrors, one 
attached to the fixed knife edge, and the other to the e 
head of the pendulum, could be observed in a tglescope. 
The period of the pendukim was then deduced from the 
observed coincidences. At the southern stations coin- 
cidencés were observed with sidereal seconds, but nearer 
the pole, with mean time secondg, on “account of. the 
decrease in the period of the. pendulum. Whenever the 
plan could be carried out each pendulum was swung. for 
a period of eight hours, both in reversed and direct. 
positions, and ‘star observations were måde at the’ be- 


dip is diminishing, the horizontal force is increasing, and ` 
e Oe 


ginning and end®of the forty-eight hours. ‘he following: 
table summarises the principal results (p.103):— o $. 
5 h ; 
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Zo è 978'066 (1 + 0'005243 sin? latitude), 


and g is obtained by using Bouguer’s formula. i 

It would not be easy to over-estimate the value of these 
accurate determipations of gravity, for they help to fill a 
very serious gap in the series of observations which have 
‘been made in various parts of the world. Prof. Helmert’s 
recent report to the International Geodetic Association 
has shown that no pendulum observations had been ob- 
tained in the region visited by Mr. Putnam, and it is in 
the polar regions that data as to the variations of gravity 
are of the greatest importance and, therefore, most 
urgently required. 
with some historical notes on the development of ap- 
paratus and the progress of research, which are very in- 
teresting. It is hardly correct, however, to say that the 


law ¿=r A es applies even to the ideal simple pendulum 


(p. 110). These notes contain a good acêount of the 
controversy which has arisen about the appropriateness 
of the second term in Bouguer’s erable for the reduction 
of g to sea level: dg = ag I=- x) where 6 is density 
of matter lying above sea level, and A is the mean density 
of the earth. The value of pendulum observations as 
affording indications of surface density is insisted upon, 
and a practical application of the method is suggested. 
It is to be hoped that Mr. Putnam will see his project 
realised, by which the relative proportions of ice and 
rock in the great Greenland elevation may be determined 
by pendulum experiments. 





RAINFALL OF THE UNITED STATES. 


U NDER this title the Weather Bureau of the Depart- 
ment of Agriculture has published a bulletin con- 
taining a dis@ussion of the observations obtained from 


the longest and most trustworthy rainfall registers in the. 


United States, acCompanied by annual, seasonal, and 
other charts. In addition to the usual tables of the mean 
monthly and annual precipitation, arranged according to 
geographical distribution, an’ important departure has 
been made by separately discussing the rainfall of the 
crop-growing season ; for, as the author remarks, however 


valuable a knowledge of the water supply throyghout the. 


year may be, information as to the amount of rainfall 
available ‘for agricultural purposes is possibly of greater 
@onsequence. 

Another departure from the ordinary treatmenteof the 
‘subject is the discussion of the mogthly distribution by 
elistricts and types according to natyral boundaries. The 
conditions, favourable for rainfall are chiefly (1) nearness 
to the ocean, (2) proximity to thestrack of storms, and (3) 
the position of mountain ranges. The rainfall of the North 
Pacific coasts quoted as an example of the combined 
effect of all three conditions, the distinguishing character- 
istic of this type being a wet season from October to 
March, and a ¢practicallf rainless summer, except in 
Northern California and parts of Oregon and Washington. 
About half of the yearly fall occurs between December 
and Februarye The rainfall is discusse¢ under twelve 
sûch types ; we are unable t@ refer specially to each of 


. these, but the chart of mean annual precipitation shows 
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Mr. Putnam concludes his report - 


inches may fall in the best-watered .parts. Ag Terrace 
(Utah), a station on the Central Pacific Railroad the 


emean annual fall is only 4°3 inches, and in the driest year 


was as low as o'7 inch’ To the eastward of the’ Rocky 
Mountains the annual fall is from roto 18 inches, and 
increases slowly to 60 inches on the Florida and Gulf 
coasts, and from 40 to 50 inches in the Eastern States, 
There is, however, 'a gradual decline both from thé 
Atlantic coast westward and frorg the Gulf coast north- 
ward. In.considering the various rainfall values in this 
discussion allowance must he made for the positiog of 
the gauges which are gewerally exposed, ow roofs, owing 
to the stations being mestly in towns. It is well known 
that the amount caught in the gauge decreases with alti- . 
tude above the ground, and it is estimated that the loss- 
from this cause in the valyes quoted by the Weather 
Bureau is from 5 to Io per cent. of the total annual 
fall. With regard to the important subject of excessive 


rainfall, down to the year 1688 only one self-recording ` 


gauge was in use at the Signal Service stations ;*five ° 
others were ‘added in 1889, and the publication in the 
Monthly Weather Review of the maximgun falls in five 
and ten minutes, and also in one hour, were begun. lIn? 
August 1890 a cloud-burst passed over Palmetto (Nevada), 
when a gauge that was not exposed to the full intensity 
of the storm caught 8°8 inches of water in an hour, and - 
in August 1891, 113 inches were measured within an hour 
at Campo (California). The great majority of excessive 
rains are said to occur east of longitude 105° W., and 
principally in the summer months, in connection with 
afternoon thunderstorms ; they occasionally take place 
in the track of West India hurricanes, and are more 
abundant on the Gulf and South Atlantic coasts than at 
inland places. The maximum rates of rainfall per hour, 
estimated from periods of five minutes, at the Weather 
Bureau Stations which possess self-registering gauges, 
were 9 inches at Bismarck (N. Dakota) ; 8'4 inches at 
St. Paul (Wisconsin), and 8'2 inches at New Orleans. 
This valuable memoir has been prepared by Mr.A. J.” 
Henry, under the direction of Prof. Willis L. Moore, the 
Chief of the Weather Bureau. . 





NOTES. 


THE German Emperor, as King of Prussia, has conferred, 
upon Dr. John Murray, Director of the Scottish Marine Station, 
and formerly of the Challenger expedition, the rare distinction 
of knighthood in the Order Pour le Mérite founded by Frederick’ 
the Great. This is generally allowed to be the highest honour 
which a man of science can receive, and is limited to thirty 
German and twenty-five foreign knights. Lord Kelvin, Lord 
Lister, and Sir G. G. Stokes are the only other British men of 


écience now alive who ‘have received the Order. Dr. Murray - 
Ras also been elected a Foreign Member of the. Imperial 
Russian Agademy of Sciences. See 


Tue Committee appointed by the ,Amierican Society of . 
Naturalists to inquire into the ptacticabiligy and feasibility of 
the exploration of the Antarctic continent, report that an , 
expenditure of from forty thousand to fifty thousand dollars 
would suffice for an intlependent scientific expedition. The 
Conemittee suggests that if this fund could not be raise by 


. 
. 
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public subscription, a numbeg of scientific societies and institu- 
: tions of general learning, should contribute the amðunt reqifired, 
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AT tlfe annual general meeting of fhe Royal *Mortigultural 
Socieéy, held on Tuesday, the Council announcefl that t they hed 


te sending representatives to the pepon in proportipg to { appointed the Rev. George Henslow to be professor ‘of botany 


the sums subscribed. 


° We are glad to hear that the Zoslogical: Society of London 
"has contributed roo/. towards the expenses of the International 
2. Neues of Zoology; and we hope to hear that ‘other’ “natural 


history societies have followed thi$ exc€llent example. 
"a 


Sır Dyce DUCKWORTH has been appointed to deliver’ the 

s Harveian Oration before the Royal College of Physicians of 

London for 1898. Dr. G. V. Peore has been nominated 
Milroy Lecturer for 1899. 


THe Council of the Institution of Civil Engineers have 

-resolved that the ‘‘ Engineering Conference,” inaugurated in 

1897, is to be biennial, and that, accordingly, the.next meeting 
„will be held in London fn the spring of 1899. 


A LARGE and representative, Royal Commission has been 
appointed to adfise as to the bes? means by which the products 
. of British industry, agriculture, and the fine arts may be pro- 
cured and sent te the International Exhibition to be held at 
Paris in the year 1900. Among the Commissioners, which 
include the Prince of Wales and the Duke of York, are the 
following representatives of sgience and the arts, ‘in alphabetical 
order :—Sir F. A.. Abel, Sir George Birdwood, Major-General 
Sir Owen Tudor Burne, Sir G. H. Chubb, Major-General Sir 
John Donnelly, Lord Kelvin, Sir James Kitson, Sir Trevor 
. Lawrence, Lord Lister, Sir John Lubbock, Sir Clements 
Markham, Mr. W. H. Preece, Mr. E. Windsor Rickards, Earl 
Spencers Mr. W. T. Thiselton-Dyer, Sir E. Maunde Thompson, 
and Sir W. H. White.” 


, .M. FRANCHET has been elected President of the Botanical 
` Society of France for the current year; MM. Zeiller, Boudier, 
Clos, and Roze Vice-Presidents. 


‘Pror. O. MATTIROLO, of Bologna, has been appointed 
Professor of Botany and Director of the Museum and Botanical 
Garden at Florence; Prof. F. Morini, of Messina, takes his 
place at Bologna. 


ON December 18, 1897, a hall was opened at Bologna for, 


the reception of the herbaria, preparations, and sections of the 
* botanist Aldrovandi, It has been erected at the cost of the 
city arfd province. ' 


° THE part of Malpighia comprising fascs. 9 and 10 for the 

year 1897, edited.by Prof. O. Penzig, contains a view of the 

very handsome monument erected to the memory of Malpighi 
e at Crevalcore, 


THE post of Government botanist to Victoria, vacant by the 
death of Baron Ferdinand v. Müller, has been conferred on 
Mr. J. G. Luchman. 


THE ‘death is announced of Dr, Waldemar v. Schroeder, 
professor of pharmacology in the University of Heidelberg, an@ 
author of a number of treatises on physialogical chemistry. 


WE learn from Science that*the Bruce gold medal of the 
Astronomical Society of the Pacific has been awarded to Prof. 
Simon Newcomb, for his distinguished services to astronomy. 

. e 


1 s 
» THE American Academy of Arts and Sciences has elected 


M. Elias Metschnikaif, of Paris, Foreign Honorary Member in 
e tite Section of Zoofogy and Physivlogy. 


$ THE twenty-sixth general meeting of the Federated Institu- 
? tion of Mining Engineers will be held at Newgastle- a 
orf February 22 and 23. 
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‘the world. It 


, monograpl ‘* Odontornithes ” 


to the Society, andehat Prof. Henslow had kindly undertaken ., 


to give addresses .at a number of the 1898 meetings, drawing, 
attention to interesting points connected with some of the” 
plants, &c., exhibited. The Council believe that these 
** demonstrations ” will. be. greatly appreciated by the Fellows 
of the Society. . 


AT the general monthly mesing of the wembers of the 
Royal Institution, on Monday, the special thanks of the members 
wére returned to Mrs. Tyndall for her liberal donation of roc0/., 
presented in the name of the late Prof. Pyndall, for the pro- 
motion of science Thanks were also returned to Sir Frederick 
Abel, Sir Andrew Noble and Prof. Dewar for donations to the 
fund for the promotion of experimental research at low tem- : 
peratures. It was announced that the centenary of. the Royal 


| Institution would be celebrated next year. . - 


THE meeting of the Manufacturers’ Association of America __ 


at New York, on January 25-27, was,the most notable gathering ` 
of the masters of industry ever held in America, or probably in 
was estimated that the 966 persons who attended 
the closing banquet represented industries which produce 
9,000,000,000 dollars of manufactures annually. In the meet- ‘ 
ings of the Association prior to the banquet the subject òf the - 
metric system was presentéd by the committee, together with a ` 
resolution strongly favouring it; which resolution met with sup- 
port from many of the most influential members of the Associa- 


“tion, but was opposed by the chairman of ‘the committee on the 


grounds of the expense of: making new ‘gauges and tools in ; 


changing from the present standard. The final result was that ` 


thé resolution was not carried. 


FURTHER particulars of Prof. O. C. Marsh’s valuable gift to 
Yale University (see p. 322) are given in the Vale Alumni i 
Weekly, From a scientific point of view, the value of the 
collections now presented to Yale is beyond price, each one 
containing many specimens that can never be duplicated, and 
are already of historical interest in the annals of science. 
Among the prominent features of one of these collections, that 
of‘extinct Vertebrates, may be mentioned (1) the Series of fossils' 
illustrating the genealogy of the horse, as made out by Prof. , 
Marsh, and accepted by Huxley, who used its ‘the basis of hig, 
New York lectures; (2) the birds with teeth, nearly two 
hundred individuals, described in Prof. Marsh’s well-known 
3 (3) the gigantic Dinocerata, : 
Several hundreds in number, Eocene mammĝls described in his . 
monograph on. this group.; (4) the Brontotheride, . huge” 
Miocene mammals, some two hundred in number ; (5) Ptero- ` 
dactyles, or flying dragons, over six hundred in number; : 
{6) the Mosasaurs, or Cretaceous sea-serpents, represented - 
by more than fifteen, hundred individuals ; (7) a large numbe? 
of Dinosaurian reptiles, some of gigantic size. Besides these 
are various other groups « of mammals, birds, and reptiles, most 
of them including unique ‘specimens, 


In referring to the priceless collections whigh shure now 
become the property of Yale University, by »Prof. Marsh’s 
gengrosity, the Amni Weekly remarks that Prof. Marsi? is a - 
Yale graduate of the Class of 1860. - Hg is*a "nephew of the . 
late George P&abody, and thus he secured the donation that - 
gave Yale the present Peabody Museum, gs well as a reserve - 
building fund*that then seemed adequate for future additions.. - 
After obtaining this great gift foy Yale, Pref. Marsh served his- 
alma mater faithfully, without salary; for, thirty years, as 
professor of paleontology, *refusing all offers to go elsewlftre, ' 


Besides briaging together with. untiring zeal these vast scientific 
s 


aa 


* those from which we. have suffered in previous years, 


. and in. too many cases helped to fill the asylums, 


350° e e : 
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collections new , Presented to the University, Prof. Marsh has 
found gine to describe many of the impogtant specimens ney to 
science, and make them known to the world in mere than two 
ehundred and fifty publications. ° 


o We have been requéstedeto announce that it is proposed to 


raise, by international subscription, a memorial fund to the late 


Prof. Edmund Drechsel, the well-known physiological chemist, 
whose recent death at Naples, on September 22, 1897, has been 
a great loss to science. Prof. Drechsel has left® wigow and two 
young sons in very poor circumstances, It is hoped that sufficient 
money will be raised to contribute materially to the Support and 
education of these boys, as well as to provide a modest memorifl 
to Drechsel in the place where he is buried. Any contribution 
to this’ object hay be sent direct to Prof. Kronecker, Physio- 


logisches. Institut, Bern ; or to Mr.’ Ernest I. Starling, 8 Park- 


square, London, N.W., who will.forward any subscriptions 
received to Prof. Kronecker.. This appeal has been circulated 
among the members of the Physiological Society ; but Drechsel 
was even more a chemist than a physiologist, and many English 
chemists, as wellas other scientific mén, may be glad to contribute 
in some way to the memorial which is being raised on behalf of 
his widow and children. 


Wir: referenc to the. teċrudescence of epidemic influenza’ 


the British Medical Journal says :—Influenza has further in- 
creased in London: during the past week, ‘and megical prac- 
titioners -in‘ all parts of the town-aré finding their hands very 
full.. The epidemic seems to be very prevalent ‘also in some of 


the home. counties, especially in Kent and Surrey, and it pre-- 
The epidemic now’ 


vails also in'-Devonshire and Cornwall. 
prevalent, in some districts at least, differs in its character from 
It has 
long been recognised that the disease may present at least three 
distinct types, according to.whether it attacks most severely the 
respiratory;. thé nervous, or the digestive ` systems. . In the 
earlier epidemics i in recent years thé inajority of cases belonged 
to the first type, ‘arid many deaths were, caused by bronchitis 
and’ pneuinonia. Later, the prevalent type was the nervous, 


and ‘meri were „left ‘in a condition ‘of mental and physical de- 


Pression, which for many months greatly limited their activities, 
The present 
epidemic is remarkable for the very large proportion of cases 
which show eymptams, of profound disturbance of the digestive 
sfstem. : 


Ir & surprising that ^in a subject like mathematics, where 
any student may easily rediscover known theorems for himself, 
so few journals exis® devoted to the interchange of notes and 
queries. , We are glad to see that L’/utermddiaire des Mathé- 
matictens, which exactly fulfils this object, has now entered on 
its fifth year of ‘publication. The editors, Dr. C. A. Laisant 
and M. Emile Lemoine, justly take pride to themselves in 
r@cording that the recént Mathematical Congress in Zürich 
oweg its origination partly to’ correspondence in their columns. 


A.NOTE by Commander C. H. Davis in Terrestr tal Magnetism, 
calls attention to the serious effects of electric car disturbances 
at the magnetic observatory of the United States Naval Ob- 
servatory, which is situated on Georgetown Heights, in the 
suburis of Washington, The disturbances seem to have most 
affected the vertical fogce, but the horizontal force and declin- 
ation were also distyrbed. « Experiments conducted at the 
magnetic observatory, of Torontg, which is stili in a worse pre- 
dicament than this‘observatory, show that magnetie instruments 


must be removed toea distance of at least two miles before, 


the disturbances of an electric railway cease to be apparent. 
Observations at, Toronto. have been discontinued. As Com- 
mander Davis remarks, it thus appears that the use o$ powerful 
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electric currents for commercial purposes has ‘destroyed the * 
usefulfess of the only two magnetic obser@atories on the North® 


American continent. ° 


e 
THE Aeronautical Journal, which now enters. on its second 


year of publication, bids fais to be a current record of all ex- * 


periments on aeronautical matters as well as of devices, both *«mms_ 


i 


practicable and impracticable, for navigating thé air. Among 
the features of the curr@nt number are an account of Mr. 
Chanute’ $ Americar experiments, and a translation of a paper, 
by Captain Moedebeck, on the German ‘aluminium *ballgon 
which was experimented @ith ot November 3 of last year, but 
was’ wrecked ‘through ‘becofning ` unmanageable. That ‘never 
failing subject of controversy, the ‘soaring bird,” is again 
brought forward; this time in a lengthy disquisition by Mr. G.. 
L. O. Davidson. Mr. P. Spencer describes Mr. Pollock’s 
balloon trip of October 12, 1897, across the Channel; and Mr. 
A. Lawrence Rotch, of the Blue Hill Observatory, contributes 
a note on “ The Highest Kite Ascent.” A glance at the list of 
patents applied for, and actually granted, will show that tife 
** dark ages ” of science have pot yet entirely mes so far 
as aeronautics is concerned. ' 


A SMALL pamphlet, entitled “ Natural_Colour Photographs,’. 
has been received from the Natura? Colour Photography Com- 
pany, Ltd., Dublin; and though Prof. Joly’s name is not 
mentioned in it, the process descrifed is evidently the one we 
owe to his ingenuity. This process, it will be remembered, coñ- 
sists in using two screens: one—the * taking” screen—lined in 
orange, yellowish-green and blue; and the othæ—the “‘view- 
ing” screen; lined in red, green ‘and violet. The pamphlet, 
just received i is taken up with directions for using these sereens, 
the former of which is employed to obtain the negative, while 
the latter—when superimposed upon the positive finally ob- 
tained—reproduces the colours of the original object, which 
appears às a transparent photographic image in the natural 
colours. Many photographers will be glad to know where to 
procure these screens, and how to obtain the best results with 
them. 


Arthe meeting of the Academy of Sciences at Vienna, on 
January 20, Dr. J. Hann communicated a treatise on the theory 
of the daily oscillation of the barometer. The chief object of 
the discussion is the investigation of that portion of the regular 
oscillation of the barometric pressure which occurs once in an 


entire day. This period is most subject to disturbances of 


locality and time because all meteorological phenomena have a 
whole-day period. 
influences as much as possible, the author deals with the hourly 
observations made at sea, and®on islands far from continents. 
Near the equator the extremes of the whole-day period occur 
near 5h. 30m. a.m. (the maximum) and 5h. 30m. p.m. (the 
minimum), which are not very different from the average con-, 
ditions on land, the epochs being retarded with increase of 
latitude. The amplitude of the whole-day oscillation at the 
equator is nearly a third of that of the double daily variation. 
The amplitudes of the daily wave have two principal maxima 
at the time of the equinexes, and a principal minimum in June 
and July, at the time of aphelion; while in December and 
January, at the time of perihelion, the amplitude is much 
gredter. . The author also investigates, for a number of stations, 
the modificatjons to which ethe normal whole-day wave ef 
barometic pressure is subject, owing to the daily, periodic 
transfer of masses of air from’ land to sea, gnd the reverse, as 
well as at mountain stations. e er °. 


Tux Hong Kong Observatory seems to have been originally 
founded for the’ Pigpose of 3 issuing storm warnings and protect- 
ing tommerce against the destructive typhoons which viste 


With the view of eliminating all disturbing” 


` 


ws 


«Á general method of taking the sum of total and partial successes 
“as a measure of success, and similarly with the failures, we 


. 


NM 


* Hankow or-Cheefoo, so that all information from a particular 


. change will be effected ‘in’ its entirety at as earlier a period 


. 
.. 


ward and homewardevoyages. 


* along the Canadian transatlantic route, and by Mr. ‘Garstang 
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* those parts. Looked at fom that point of view the Qbserv- 
"atory seems to have fulfilled its original object. The Report for 

96, just received, gives a full account, of the work carried on, 
and, particularly analyses the relative success that has attended 
® the weather ‘and storm predictiqns issued. Adopting the 


learn that 97 per cent. of thee weather forecasts have been 
justified. With regard: to the success in prdUicting th@agproach 
of g typhoon, the percentage is nearly as good, if we Jeave out 
of account a peculiar storm, preval®nt in the winter, called a 
‘t Norther,” and of which it is imp@ssible to publish any forecast 
till information is available from the interior: of China and the 
northern ports. For instance, there appears to be no tele- 
graphic communication between the Observatory and either 


direction is wanting, which, if it, could be obtained, would add 
materially to the ‘safety of the shipping andc«commerce. But 
hetwithstanding these disadvantageous circumstances, the per: 
centage of succass is 75 for all Bales, and leaving out. those for 
whose sitccegsful prediction northern: information is- necessary, | 
the percentage isas high as 83. Among the original inquiries 

prosecuted at the Observatory is-one on anemometer-records.at , 
various’ altitudes:'- Two Robinson anemometers ‘of identical 

construction are mounted atgi5o feet and 1834 feet above mean | 
sea-level. The lower is at the Observatory on the Chinese , 
mainland, the higher on the island of Hong Kong. The result | 
is toshow the ratio between the force of the wind at the two | 
stations for each hour of the: day throughout the year. In the , 
summer, when'the wind is generally southerly, the proportionate 
velocity is greater than in winter, when the. wind is ‘easterly, | 
Similarly at midnight, and the morning hours, the difference of 
velocity: is- greaten t oa at: noon and the. hours: iminediately | 
after. - ea | 


13 X a ta j 

THE Pharmaceutical Journal i is doing its ‘best toencoiiage | 
the use‘ of’ the ‘metric’ Syster 'by “pharmacists ‘I in’ ‘theif ‘dhly | 5 
busiñess. ‘Recent legislation’ has thade the use of the ‘system 
legal in British commerce, - “But, as our ‘contemporary. points 
out, the: mischief ' of a ‘permissive: system. is that what | 
is’ permitted is often, as a matter ' ‘of convenience, ‘ignored § | 
and‘ there™ is’ little’ doubt’, that the mere’ 'perintission to | 
use mètric weights , and: ‘measures, in’ ‘trade will” Prove 
futile;i rin: encouraging the-general adoption of the system) The | 
suggestion ‘is offéred;thereforé; that ‘pharmacists should ‘neglect ! 
no opportunity of familiarising: tlfemselves, and those with whom 
they come in contact in thé’ course of their business, with the 
more rational weights and meagires that are now legal, the | 
more especially as they appear destined, sooner or later, to sup: | 
plant’ the older weights and measures entirely. With the view | 
of encouraging and assisting the reform indicated, it is proposed 
in future to give all quantities in the pages of ‘the’ Pharma- 
ceutical Journal in accordance with the metric system, and the 





as may prove convenient: After the new Pharmacopoeia ig 
published, there will be no excuse for, British pharmacists to 
plead unfamiliarity with ‘the metrig system. 


AMONG the more vaiuable incidental results ‘of the Canadian 
meeting of the British Association must be reckoned: the 
vances in our knowledge of thè surface life of the North 
Atlantic, made by members of the Association during their ont- 
We ‘have referred in earlier 
n@mbers to the colfections of plahkton made by Prof. Herdman 


along’ the Canadian and Amefrfcan youtes. ` Profs Herdman’s 









Society (vol, xii.), under the joint authorship of Prof, Herdman, ` 


Mr.*J. C. Thompso and Mr, Andrew Scott. The Memoir 
reveals a remarkably wide distribution for the majority of the 


. 
forms enumerated. “Four new species of Copepoda are described, 


three of them from the St. Lawrencesand one from Puget Soung 
on the Pacific Coast. The discovery of these formssby English 
visitors should encourage Canadian naturalists to take up this 
promising field of research for themselves, ar ae 


IN order & obtain positive data as to the results of the serum 
treatment of diphtheria in Rufsia, the two St. Petersburg 
sgcieties, of Children’s Physicians and of Russian Physicians, 
nominated a special committee which studied all -that had 
hitherto been printed in Russia on the subfect, and entered into 
correspondence with the doctors who had used serum in their 
practice. An elaborate report of the committee was read, on 
December 24 last, by Dr. Rauchfuss before a'meeting of the 
Society of Russian Physicians. In 44,631 registered diphtheria 
cases in which serum was used, the mortality was only'14°6 per 
cent., while in 6507 cases where no serum was used, the mortality 
was more than double, ż.e. 34 per cent. By a-careful analysis 
of data taken’ from 51: provinces of Russia, Dr.: Rauchfuss shows 
that in ‘each province separately ‘the serum treatment had thé 
‘effect of at’ once notably reducing the mortality; even in the 
midst of severe epidemics. ¥le does not deny that medical 
help is now, applied -for in a number of lighter cases, in which 
no doctor would have been called for a few years ago; but the 
marked. difference between the mortality in the cases which were 
treated with serum.and those which were not, cannot be ex- 
plained in this way, while the confidence of the population, 
including the peasants, in the new treatment is also a .testimony 
in favour of it. Eleven laboratories situated. indifferent parts, 
of Russia are now. preparing, ‘diphtheria serum, 


IT is now recognised: that properly-organised. and ‘equipped ; 
| museumstare-valuable; factors\in-education, and ;render. goud ser- 


vice-in.directing and,stimulating: scientific work», Unfortunately, 
owing: tok Egengralalack, of means, and: a staff ‘the members, of 
iwhich-have not-received. sufficient training, provingial museums 
are’ often of no" service to education: or fo: science. |; : In wWatural 
Science (December, 1897); Mr. Herbert - Bolton refers. to; these 
muséarhsjand poiritsout that hardly any, two, can be saigl- to work 
upon a,€ommon:plan, whilst’ most-ideyelop’,and. exist, wather \a$ 
the sport .ofcircumstances, thaiv. as the? ‘outcarheof, fefinite, pur 
pose‘and. design: .What is badly waited tis, th 

annual’ museums’ grant by- Governmefe in. vaid.of - provincial 
museums of University Colleges, and of large cities possessing 
good collections and a trained staff, the: yam allotted to each 
being determined by considerations similar to ghose which guide 
the application of the present University Colleges’ grant. Upon 
| the’ strength of such a grant the Government, could ‘charge each 
museum Xith a definite scope of work and the attainment and 
retention of a certain standard of excellence. It is also sug? 
gested that other museums might be subsidised through fhe 
agency of Council Councils, upon certificates of efficiency and 
progress received annually from an ‘accredited visitor, who might 
be an official of the Government or of one of the, first-class 
museums, Mr. Bolton’s scheme of classificationg of ‘museums, 
afid of the work these “institutions might do,’ siquid: assist’ in 
diragting attention to an important subject. 


M.J. DENIER (Bulletins de lg Société d Anthropologie de 
Paris, 1897; fascicules 3 and 4), ina Paper of considerable length, 
briefly, mentiqns- the characteristics of the ithabitants of, the 
various districts of Europe. If three varignts (cephalic index, 
measurement of stature, and colour of skin and hair) be each 
classified under three Headiggs, ‘twenty-seven ‘combinations may 





+ 
account of his work i is the first to appear, and has been published | ' result: z @Sga matter. of fact only six occur. in considerable 


as a memoir in the Transactions of the Liverpool Biolggical 
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' that, ęply six primary races (excluding Turks, &c.) inlfabit 


Europe, with four secondary, the latter m smallerynumbers and 
eprobably due to mixtures of the primary, These races he 
characterises and namgs: 


(1) Blond, dolichocephalicy very tall... 
(2) Blond, *sub-dolichocephalic, short 
(3) Brown, very dolichocephalic, very 

shorts ... vee Beaks Sy gees 
(4) Brown, very brachycephalic, short 
(5) Brown, sub-qélichocephali , tall.. Atlanto-Mediterranean. 
(6) Brown, brachycephalic, tal Adriatic. ‘ 


The four secondary races: - ° 
(a) Blond, mesocephalic, tall Eastern Prussia. 
(8) Blond, mesocephilic, very short... Sweden. 
(y) Medium, sub-dolichocephalic, tall Ireland, Belgium. 
(b) Auburn, sub-brachycephalic, me- 
dium OF eee nat se 


North-western race. 
Eastern race. 


Ibero insular. 
Westem race. 


Holland to Bavaria. 


THE first number of a new volume of Phe Naturalist, that 
old-established and admirable little monthly journal of natural 


history for the’ north of England, marks the disappearance of 


its former slate-grey wrapper and the substitution of a pink one, 
together with sundry improvements in type and setting, and the 
introduction of paper better adapted for illustrations. Alto- 
gether the editors are to be congratulated on the changes they 
have brought about. 


WE have ‘received from Messrs. Carl Zeiss, of Jena, a cata- 
logue ‘of microscopes and one of photographic objectives. The 
former does not describe any new kind of instrument, but in 
the latter‘an interesting feature is the new “‘ Planar” Jens. It 
is claimed that, with this, objective enlargements can be obtained 
of microscopic sections up to 100 diameters, so that it should 
prove extremely useful to botanists and others-whose prepara- 
tions demand the use of a lens having a large field and great 
covering power. f 

THE additions to the Zoological Society’s Gardens during the 
past week include a Dingo (Cands dingo, ) from Australia, 
presented by Mr. D. R. McDowall; a Long-legged Buzzard 
(Buteo ferox), a Kestrel ( Tinnunculus alaudarius), captured in 
the Red Sea, presented by Mr. J. Kilpatrick; a Golden- 
naped Amazon ((Chrysotds auripalliata) from Central America, 
presented by Mr. .Gambier Bolton; two Red Ground Doves 
(Geotrygon montana) from South America, presented by Lady 
Blake; a Dinker Bok (Cephalophus grimmi) from West Africa, 
presented by Mr, L. H. Nott; a Salvadore’s Cassowary ( Casu- 
arius* salvadori) from Nw Guinea, a Salvin’s Amazon (Chrysot?s 
salvini), a Blue and Yellow Macaw (Ara araraurga), a Red 
and Yellow Macaw dra chloroptera) from South America, de- 
*posited ; two Black Larks (Melanocorypha peltoniensis) from 
Siberia, purchased; two Axis Deer (Cervus axts,? 9), a 
Pink-headed Duck (Rhodonessa caryophyllacea, 8), an Indian 
Crow (Corvus splendens), four Spotted Turtle Dove (Turtur 
Suratensis), two Brown-headed Gulls (Larus brunnetcephahts) 
fram India, received in exchange. 








OUR ASTRONOMICAL COLUMN. | 


PLANETARY RELATIONS.—In Comptes rendus, of January 17, 
M. Emile Anceaux gives a note on thg four great planets, and 
some new deductions relating to them. The four great planets— 
Jupiter, Saturg, Yranus, and Neptune—possess between them 
more than 99/100 of ehe known planetary mass; whilst Jupiter 
and Saturn alone have a total mass greater thdh 9/10 of this. 
It seems natural, then, to cogsider the system of these four 
planets as a world apart and independent of the other planets 
relatively small, and, separated by a band of telescopic planets 
smaller still, The author considered, therefore, whether, by 
reason of their imfportance, the masses of the foir great planets 
wofld not’ have some influence upon their distribution with 
respect to their distances from the sun. Some ef the most 
interesting deductions are @s follows :— 
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The masseg of Jupiter and Satur are inversely proportional,” a 


to the squares of the major axes of their orbits. 


The. mass of Jupiter is tô the sum of the masses of Uranug i 


and Neptune as the invérse square of the majorexis of Jupitef's 


orbit is to the sum of the inverse squares of the major axe$ of ere 


Uranus and Neptune. b 


The mass of Jupiter is to the sum of the masses of the four * emm, 


planets as the inverse square of Jupiters major axis is.to the 
sum of the inverse squares of the major axis of the four planets. 


i 
The gan moments of inertia of Jupiter and Saturn referred J R 


to the sun are equal to each other. . ° 

The mean acceleration of the solar attraction on Jupiter is to 
the sum of the mean accelfratiors produced upon Uranus and 

eptune as the mass of Jupiter is to the sum of the masses of 
Uranus and Neptune, : 

The reason of this harmony may be in the-conditions .of 
stability of the system, or in the circumstances which prevailed 
at the formation of the planets. Ifthis last cause be possible, 


the study of these relations would not fail tg throw somg light : 


upon the cosmogony of the solar systeme 


U PEGASI AND SHORT-PERIOD VARIABLES. —The télescopic 
variable known as U Pegasi, which was discovered by Chandler 
in 1894, has for a long time befn thought to hgve®the shortest 
period of all variable stars, bu@ observations made at the Harvard 
College Observatory go to prove that this is not the case. 

Prof. Pickering, in Circular No. 23, from the above Observ- 
atory, gives the results of the observations made by Mr. O. C. 
Wendell with the polarising photometer, and states that the dis- 
crepancies between various observers, as to the period of the 
star, made it desirable to ‘determim® the true form of the light 
curve photometrically. i ° 

Mr. Wendell began his observations on December 28 of last 
year, using, as comparison, the star + 15°°4916, mag. 8°90, 
which is only 15’ distant. From 2784 setting% of the photo- 
meter he constructed a light curve, from which it soon became 
evident that alternate rather than successive minima werg alike’; 
the magnitudes at principal and secondary minima being 9'90 
and 9°75 respectively. The light curve thus drawn, closely re- 
sembles in form that of 8 Lyre, having nearly equal maxima, 
with magnitudes of about 9°30, and a period of 8h. 59m. 4Is., 
the secondary minimum occurring nearly midway between the 
two primaries. | d ra 

This period, it will be seen, is considerably diferent from. 
that of 5h. 32m. 15s., as given by Mr. Chandler; but Prof. 
Pickering points out that, taking either value, the phases recur 
at nearly the same times every three days. If we neglect the 
difference between the primary and secondary minima, reduce 
the half-period to fractions of a day, and multiply it by 16, 
we obtain the product 2°99824d., or very nearly three days. If 
we multiply the period sh. 32m. 15s. by 13, we obtain 2"99948d., 
or very nearly the same quantity. Accepting this new result, it 
appears that U Pegasi is no longer the’ variable star having the 
shortest period known. This position appears to be held “by the 
variable w Centauri 19, discovered by Prof. Bailey, who finds 
its period to be 7h. rım. Although U Pegasi can no longer be 
regarded as an example of that peculiar class of short-period 


| variables, having a single maximum in which the decrease is 


more rapid than the increase, this class is still represented not 
only by S. Antliæ, but by w Centauri 24, which Prof. Bailey 
finds to decrease twice as rapidly as it increases, while 
w Centauri 45 increases at least five times as fast as it diminishes. 


WINNECKE'S COMET, a 1898.—The ephemeris of this comet is 
continued in the Astronomical Journal (No. 425) from February 7 
to March 31, but for the purpose of observation it will suffice to 
give positions as far as the end of February ; for after then the 
comet. will be too near,the sun to be conveniently observed. 


Ephemeris for Greenwich Midnight. 
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ASTRONOMICAL ANNUAY FOR 1898.—We have just received 

“a copy of the sixty-fith Azzual of the Belgian Royal Observ- 
atory for 1898..‘ The volume is similar in character to the many 
~w“tsxronomical apnuals published on the continent, giving, in 
calendar form ‘the most important astronomical events of the 

® present year, and in addition geogrephical data referring chiefly 


.«s» to Belgium. Besides these there is a detailed description of 


aN 


e remarkable that Prof. Belopolsky found this was 


ae 


the Royal Observatory at Uccle, together with the instru- 
ments and the observations made at the observatory in 1897. 


polsky fas recently completed a new series of photographs in 
connection with the spectrum, of @quil ; and his paper on 
“t Researches on,the Spectrum of the Variable Star n Aquila” 
appears in the Astrophysical Journal, December 1897. In all, 
twelve photographs were taken corresponding to the different 
phases of brightness, and by an ‘‘iron comparison” on each 
photograph, it has been possible to determine the velocity of 
the system with respect to the sun. i 

The spectrum of n Aquile’ ıs remarkably like that'of the 
variable star 8 Cephei? belonging to a group of which y ‘Cygni 
is the type ; therefore some of the principal iron lines contained 
if its spectrym have been utilised in making the measures, 

From these reeasures, the author finds the motion of the system 
= ~ 1'85 geographical miles, anf from the curve of velocities 
in the line of sight he concludes '‘‘ that the times of minimum 
brightness and tHe times for which the velocity in the line of 
‘sight is zero do not coincgle. For this reason 
the changes in the brightness of the star cannot - 
‘be explained as the result gf eclipses, and some 
other explanation must be” sought.” It is very 


also the case with the variable star 5 Cephei. 
e T i ° 


A SIXTH edition of Mr. Thynne Lynn’s handy , 
fittle hook on “ Remarkable Comets” has just 
been published by Mr. Edward Stanford. The 
information in the book is completely up to date, 
even the observed return of Winnecke’s comet, 
first seen on the present visit on January 2, 
being recorded. , Encke’s comet (period 34 years) 
may be expected shortly, and in the summer, 
Wolfs comet (period 6Ẹ years) should pay us a 
visit. 7 
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THE REFRACTION OF ELECTRIC WAVES? 


Two years ago, Prof. Bose, in a communication to the Asiatic 
š Society of Bengal, described some new devices for dealing 
with electric waves, which’ did much to bridge over the gulf 
between electric waves and light waves. One of these was the 
employment of nemalite, a fibrous variety of brucite, which has 
the valuable property of absorbing electric waves vibrating in a 
certain plane, and transmitting all waves at right angles to that 
plane. It thus could be made to do for electric radiation what 
a plate of tourmaline does for light, except that the directions 
e of absorption and transmission are reversed. Nemalite is there- 
fore a very convenient polariser and analyser of electric waves. 
* Tourmaline also acts in the same manner (with planes reversed), 
but not to any extent comparable with the efficiency of nemalite. 
‘The apparatus was subsequently exhibited and worked before 
the Liverpool meeting of the British Association. 

In the present papers, Prof. Bose describes somé experiments 
on the refractive index of glass for electrical waves, carried ow 
for the purpose of testing Maxwell’s relation K = p”, which 
maintains that the specific ‘inductive capacity for any substance 
equals the square of its refractive index. 


This relation, originally a purely theoretical deduction fromen. 


unproved theory, has been gradually verified as our experimefttal 
regources gained in power to grapple with the various difficulties 
Aa olved in the measurements: In the first place, the specific 
inductive capacity is not a fixed number, but varies with the 
nature of the electriécharge, whether statignary or alternating, 

. . 


e 
* 1 Abstract of two papers communicated to the Royal Society by Prof. 
Jagadis Chunder Bose, M.A., D.Sc., Calcutta: “On the Determination 
of the Indices ot Refraction of variows Substances for the Electric Ray,” 
and “ On the Influence of the Thickness of Air-Space og Total Reflection of 
Electric Radiation.” : Phe Te 
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properly used to test the relation, ~~ 


SPECTRUM RESEARCHES OF 4 AQUIL%:.—Prof. Xe Belo- ` 





and, ifthe latte, with the frequency of the alternations” Strictly 
speaking, Maxwell’s rglation only applies to the refragtiverindex 
for waves ofinfinite length, and determinations of the optical 
refractive index. @¢. the index for electromagnetic waves ofẹ 
about 1/50,000th of an’inch, do not bear upon the question. 
It is only the long invisible electromagnetic waves which can b@ 


* 
. 


TESTING MAXWELL’S RELATION. ; 


The specific inductive capacity, of glass has been assigned 
various values rfhging from 2°7 to 9'8. The, optical refractive ` 
index u is about 1-5. Prof. Bose determingd p» for electric 
vibrations of a frequency of about 10'° vibrations per second. 
‘phe apparatus used is shown in the diagram. 

It closely resembles an optical apparatus. The radiator, con- 
sisting of two platinum beads with a platinum sphere between 
them, and fed by an induction coil, is enclosed in the square box. 
The rays pass through the diaphragm P to the semi-cylinder c of 
the glass to be investigated. This semi-cylinder is turned , until 
the rays are totally reflected by the back surface. They are de- 
tected by the receiver R, containing metallic filings, whose 
resistance is reduced by the impact of the waves. The shielding 
of the receiver from strong radiations is a matter of some diffi- 
culty. ' Prof. Bose says :— ? 

“€ Another troublesome source of uncertainty is due to the 
action of the tube which encloses the receiver. When a slanting 
ray strikes the inner edge of the tube, it is reflected and thrown 






Fic, 1,~-The electric refractometer: P, the plate with a diaphragm; c, the semi-cylinder of 
glass ; s, the shield (only one shown in the diagram); rR, the receiver. 


on to the delicate receiver. Unfortunately it is difficult to find 
a substance which is as absorbent for electric radiation as lamp- 
black is-for light. Lamp-black in the.case of electric radiation 
produces copious reflection. I have tried Jayers* of metallic 
filings, powdered graphite, and other substances, but they Ml 
fail to produce- complete absorption.» The only thing „which 
proved tolerably efficient for this purpose was a piece of thick 
blotting paper or cloth soaked in an electrolyte. A cardboard 
tube with an inner layer of soaked blotting paper is impervious 
to electric radiation, and the internal reflegtion, though noe 
completely removed, is materially reduced. No reliance can, - 
however, be placed on this expedient, when a very sensitive 
receiver is used. , ; 

‘* After repeated trials with different forms of receiving tubes, I 
found a form, to ‘be described below, to obviate many of thè 
difficulties. ‘Instead of a continuous receiving tube, I made two 
doubly inclined shields, and placed them one behind the other, 
on the radial arm which carries the receiver. The first shield 
has a tolerably large aperture, the aperture of the second being 


somewhat smaller. She size of the aperture is determined “by * 


the wavé-length of radiation used for the experiment. It will 
be seen from this arrangement, that the rays which are in the 
‘dirgction of the radial arm, can effectively reach the receiver, 
the slanting rays being successively reflected ly the two shields. 
With this expa@lient, a great improyement was effected in obtain- 


‘ing a definite reading, 


‘ When the deviated rays @re convergent. the receiver is 
simply placed behind the shields, at the focus of the rays. But 
when the rays are parallel, the yse of an olgjective (placed behind 
the first shield) gives very satisfactory results; As objectives I 
used ordinary glass lenses ; knowing the index from my experi- 


ments, I’ yas able to calculate the focal distance for the electric 


+ 
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the luminous rays, I at first used a lens of 6 cm. electric focal 

distante, bat this did not improve matte®s sufficiently. I then 

used one with a longer focus, z.e. 13 cm., and this gave satis- 
P Š 


e factory results.” 


The value obtainedefor u was 2'04, while the optical refractive 
index for the D line was 1%3. According to Maxwell’s relation, 
the specificeinductive capacity .K should therefore be 4°16 = x’, 
a value well within the extremes of 2'7 and 9‘8 mentioned 
above. It is interesting to note that the refractive power of 


glass is higher for these electro-magnetic waves than for light, ° 


and that ordinary lenses must therefore converge these waves to a 
shorter focus. Hence the smafi dimensions of Bose’s apparatus. 


TOTAL REFLECTION OF ELECTRIC WAVES. ° 


These and some of the earlier experiments were repeated with 
two semicyliders separated by an air-space, and the thickness 
of air necessary to“produce total reflection was determined. In 
optics, a very thin film of air suffices. In the case of electro- 
magnetic waves as produced in the laboratory, the thickness is 
found to reckon by several millimetres. 

Two semi-cylinders of glass, with a.radius of 12°5 cm., were 
placed on the spectrometer, circle. The plane faces were 
separated by a parallel air-space. The radiator was placed at 
the principal focus of one of the semi-cylinders ; the rays emerged 
into the air-space as a parallel beam, and were focussed by the 
second semi-cylinder on the receiver placed opposite the radiator. 

The two semi-cylinders were separated by an air-space 2 cm. 
in thickness ; this thickness was found to be more than sufficient 
for total reflection. The experiments were commenced with an 
angle of incidence of 30°(slightly greater than the critical angle). 
The receiver, which was placed opposite the radiato¥, remained 
unaffected as long as the rays. were ‘totally reflected. But on 
gradually diminishing the thickness of air-space by bringing the 


Fic. 2.—t is the lens to render the incident beam parallel; r, p’, are the 
right-angled isosceles prisms; a and B are the two positions of the 


` receiver. The receiver-tube is not shown in the diagram. 


second semj-cylinder ‘nearer the first (always maintaining the 
plane surfaces of tle semi-cylinders parallel), a critical thickness 
was reached when a small portion of the radiation began to be 
transmitted, the air-spaée just failing to produce total reflection. 
The beginning of transmission could easily be detected and the 
‘critical thickness of gir determined with tolerable acchracy. The 
slight discrepancy in the different determinations was due to the 


“unavoidable variation of the sensitiveness of the receiver. When 


the thickness of air was reduced to 14 mm, the receiver began 
occasionally to be affected, though rather feebly. But when the 
thickness was reduced to 13 mm. there was no uncestainty; a 
measurable, though small, portion of the radiation was now 
found to be always transmitted. 

"With an angle of incidence of 60° the minimum thickness for 
total reflection, was found to be between 7°6 mm. and 7°2emm. 
The minimum effective thickness is thus,seen to undergo a 
diminution with the increase of the angle of incidence. 

The author also determined the influence of wave-length, 
using three different radiators. 

The following method of experimenting was adopted as offer- 
ing some special advantages. If a cube of glass be interp®sed 
-between the fadiatow and the receiver placed opposite to each 
other, the radiation strikingeone face perpendicklarly would be 
transmitted across the opposite face.withowt deviation and cause 
a response in tHe “receiver. Tf the cube be new cut across a 
diagonal, two right-angled isosceles prisms will be obtained. If 
these two prisms were now separated: slightly, keeping the two 
hypothenuses parallel, the incident radiation wduld be divided 
int8 two portions, of which one portion is transmitted, while the 
other portion is reflected by the air film in a direogion at right 
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. ray. This isef course vegy different from the focal distance for 


. : ; 


° 
angles to that of the incident ray, the angle of incidence at the * 


air-space being always 45°. The transmitsed and the reflected* 
portions would be complementary to each other. When the 


>a 


receiver is placed opposite to the radiator, in the a position, thal, 


action on the receiver will be due to the transmitted partion; 


but when the receiver is plgced at go’, or in the B position, the ®@ 


action on the receiver will be due to the reflected portion. The 
advantage of this method is that the two observations for trans- 
mission and reflection can be successively taken in a very short 
time, during which the seftsitiveness of the receiver is not likely 
to undei®o any gret change. In. practice three readings are 
taken in succession, the first and the third béing taken,®say, for 
transmission and the secoggl fer reflection. z 

When the prisms are separated by a thickness of air-space 
greater than the minimum thickness for total reflection, the rays 
are wholly reflected, there being no response of the receiver in 
position A, but strong action in position B. As the thickness “is 
gradually decreased below the critical thickness, the rays begin 
to be transmitted. The transmitted portion goes on increasing 
with the diminution of the thickness of air-space, there being a 
corresponding diminution of the refledted component of the 
radiation. When the thickness of the air-space:is reduced to 
about 0°3 mm., no reflected,portion.can be detected even whéa 
the receiver is made, extremely sensitive, ,.The reflected com- 
ponent is thus practically r@luced to zero, the radiation being 
now entirely transmitted ; the two prisms, in spite of the breach 
due to the air-space, are electro-optically cortinuous. This is 
the case only when the two prisms are. made of the same sub- 
stance, If the second. prism be made of sulphur,.or of any other 
substance which has either a lower or a higher refractive index, 
there is always found a reflected “portion even when the two 
prisms are in contact. l s 

The results obtained show that the effective thickness of the 
air-film increases with.the.wave-length. This wag to be expected, 
since at very small wave-lengths, such as those of ordinary 
light, the thickness required for total reflection becomes very 
small. The brilliant reflection in the crack of a pane of glass 
is a familiar example, 
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PALÆOLITHIC MANI : 


[NX the address of last year the evidence for the existence of 
man in the Tertiary period was reviewed, and although 
some of the evidence was very cogent, yet in no case did it 
amount to a proof, such as is necessarily demanded before so 
great an antiquity can be accepted for the human race. On the 
other hand, the presence of man in Quaternary times has long 
since been proved by the.presence of many undoubted flint im- 
plements, in cave and river deposits of Pleistocene age and in 
relation with the bones of the mammoth and other . extinct 
mammalia, ' 
But other questions have now to be answered. What were 
the physical and intellectual peculiarities of the men wha made 
the palzolithic implements? Bare any parts of his skeleton 


‘yet been found? . 


Human bones and skeletons, more or less imperfect, supposed 
to be of Pleistocene age, have often been recorded both in this 
country and also on the confinent of Europe; but a close in- 
vestigation has, in most cases, proved them to be of much more 


\ 


ry 
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recent origin, or has shown that there were very grave doubts 


as to their authenticity. 

Much has been done to eliminate the doubtful records by 
such writers as Prof. Boyd Dawkins, M. Gabriel de Mortillet, 
and MM. Fraipont and Lohest; and consequently it is. only 
necessary, at the present time, to consider the more important 
ef these discoveries, and especially those which have been made. 
within the last ten or fifteen years. 

The famous Canstadt skull, described by Jaeger in 1835, is of 
uncertain origin, for when the semammalian remains, with which 
ite was supposed to have been associated, were first described in 
thè year 1700, no, mention was made of this skull, and it is 
therefore by no means certain that it was associated with these 
extinct mammals. A new interest isawakened in this and som! 
other of the earlier and unauthenticated rgmains of man by the 
discovery, within the last twelve years,*of very similar skulls 
which are accepted as of paleblithic age. The skull discovertd e 
by M. Faudel in 1865, at Eguisheim on the Lower Rhine, is not 
unlike that from Canstadt, and is generally believed to be of 

1 Abstract of Pra@idential Address to the Geologists’ Association, delivered 
at the Annual Meeting, February 4, by Mr. E. T. Newton, F.R.S. ma 
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+ Pleistocene origin, while that from Engis, described by Schmer- 

J ding in 1833, is evidently mch more recent. . The origin pf the 

- well-known Neanderthal calvaria has always been doubtful, but 

- its extraordinary heavy brows and low forehead gave. it an 

ya interest at the time of its discovery, whfch is not lessened now 

 » that véry similar skulls have-been found under better authenti- 
cafed conditions. °° « © . 

- The Moulin Quignon jaw, which created, so much discussion 

. fora few years after its its discovery in 1863, has long since 

\ been put aside as lacking authenticitye But the jaw found by M. 

” Dupont in the Naulette cave is accepted as that of g human 

being that lived with the mammoth. The human bon®s from 


... 


th® caves of Aurinac, Cromaggon, Frontal, Mentone;‘ and | 
. some others were shown by Pfof, Bo¥d Dawkins to be of. neo- | 


lithic age, “The skeleton found at & depth of thirty-two feet*at 

Tilbury Docks in 1883 was thought by Sir R. Owen to be of 

paleolithic age, but Mr. T. V. Holmes has shown that those 

gravels are of comparatively modern origin, and could not be 
- older than neolithic. : 

A fgesh impetus was given to the study of palzolithic man by 
the memoir:of MM. Rraipont and Lohest, who in 1887 gave 
an account of two remarkable skeletons found at Spy, in the 
province of Namur, Belgium. These skeletons are accepted as of 
the same agè ag the extinct mammals, with.the bones of which 
they were fount associated. - Thesskulls are of a low type, and 
one of'them especially makes a very close approach to that from 
the Neanderthals not only in the general form, but also in the 
great development of the brow ridges and the lowness of the 
forehead. ? 

- A single tooth from Pont Newydd cave, St. Asaph ; a piece ‘of 

a skull from the brick-earthfof Bury St. Edmunds, and parts of a 

+ skeleton from the high terrace-gravel of Galley Hill, Northfleet, 
are believed to be the only well-authenticated instances of 
‘paleolithic human remains yet found in Britain; andit is only 

e the skeleton ld§t named that is sufficiently well-preserved to give 
any idea of the form of the skull or limb-bones. - The. Galley 
“Hill skull is very long and narrow, the brow ridges’ are strongly 
developed and the forehead is low, but not so depressed as in the 

-x ‘Neanderthal calvaria, Although it may not be correct to include 
the Java Pithecanthropus in the genus Homo, yet as it holds an 

‘intermediate position between the lowest- type of human skull, 


J--the ,,Neanderthal—-and. that of certain apes, it cannot be. 


meglected when considering the early progenitors of man and 
its position in the geological series at the beginning of the Pleis- 
tocene, if not'in the Pliocene, is precisely the place where such 
an ancestor would be expected to appear. 

Although the greater number of the human remains supposed 
to be of paleeolithic age are now known to be of more recent 
origin, or are not well substantiated, yet there are a few which 
may be accepted as in all probability representatives of the men 
who made the paleolithic implements. In the latter category 
may be placed the skeletons from Spy and that from Galley 
‘Hill, as well as the jaw from Naulette and the piece of skull 
from’Bury St. Edmunds. The Eguisheim skull and a few other 

eremains found on the contineat of Europe should perhaps be 

included with these. The famous calvaria from Neanderthal 

and Canstadt are among. the remains of uncertain origin, 

` but, on account of their resemblance to the Spy skulls, are sup- 
e posed to be of the same age, and to belong to the same race. 

If we accept the Spy, and other skeletons, as the remains of 

e themen who made the palzolithic implements, what do they 

tell us of the mental and physical condition of those early pro- 

genitors of mankind? Asa gauge of intellectual capacity, we 

have to confess that their skulls tell us far less than do the relics 


of their handiwork. 
Prof. Huxley’s dictum regarding the Spy men was that ‘‘the 
anatomical characters of their skeletons bear out conclusioħs 
which are not flattering to the appearafice of the owners.” They 
were short and powerful, but must have walked with a bend at 
the knees. Their skulls were depressed, with strong brow 
ridges and lower jaws of brutal depth. The Neandeythal 
skull has been said by the same authority to be the most ape- 
tke of human crania yet discovéred. At the same time it is 
: highly probable that these palgolithic men were not less in- 
telligent than some*of the savage races living at the present day, 

e or their brain capacity seems te have beef as great as that of 
++ average Hottentots and Polynesians ; and with an equal volume 

; of brain we may presume there was an equal intellectual power. 
` "Moreover, men of no mean iñtellectual capacity are known to 


“have possessed skulls of the Neanderthal typ& .? 
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It may be doubted whether we are right in gegarling the À, 


Neanderthal type of skull as typical of the palaolithic race, for 
othe? skulls referable te this period are less marked iw chafacfer, 
and appear fo indicate a greater range of form within the race 
than has usually been stipposed. At present we have too few e s 
examples to allow of any definite deductipns being made; but 
what we do know, points to the paledtithic race having had lonf 
skulls (dolichocephalic), in which particular they approach the 
neolithic race ; but differ from them in the greater development 
of their brow ridges, in their lowerand more receding foreheads, 


and in their shower stature. 


.. That palaSblithic man possessed considerable mechanical skill, 
is shown’ by the well-fashioned Mint implemen®s that have been 


found ; and the striking outlines of animals and men incised by . 


Wm on pieces of ivory and bone, as well-as the clever carvings 
in similar material, is evidence of no little artistic ability. And 
further, if we bear in mind how little of His worle has been pre- 
served to us, and how much that was perishable must have en- 
tirely disappeared, we shall be inclined to credit our palexolithic 
ancestors with a somewhat higher social status than we have 
usually supposed them to have enjoyed. A 





ALCOHOL"IN RELATION TO MICROBIAL | 


DISEASES. 


THE effect of alcohol on the artificial, production of immunity 
in. animals in regard to rabies, tetanus, and anthrax has 


been recently studied by Dr. Deléarde. 


. 


It has been frequently 


observed that persons addicted to alcohol suffer, as a rule, far 
more sevefely from the effects of microbial infections than normal 
individuals, and not-long ago, in 1896, Abbot, of Philadelphia, 
showed that pathogenic bacteria, incapable of killing. healthy 
animals, were able to produce fatal results in animals intoxicated 
with alcohol. This was found to, be the case with the B. coli 
communis, the staphylococcus, and the streptococcus. Deléarde 
has turned his attention to the effect produced by alcohol on the 
artificial prevention of disease in animals; and, considering the 
great importance of the subject, it is to be regretted that his 
conclusions are drawn from so few experiments. It appears that 
a rabbit vaccinated against rabies, and then given considerable 
quantities of alcohol (introduced into the cesophagus by means 
of a tube) for several weeks, and subsequently inoculated with 
fresh rabid virus, did not succumb to rabies, whilst another 
rabbit treated similarly, only omitting the doses of alcohol, died 
of rabies. In this case the alcohol had apparently preserved 
the animal’s immunity to rabies. On the other hand, a rabbit 
dosed with alcohol during the course of the anti-rabic inocula- 
tion, obtained absolutely no immunity from rabies; whilst a 
rabbit, first of all intoxicated and then vaccinated, acquired 
immunity to rabies as long as the supply ofgicoholwas stopped 
as soon as the vaccinations were commenced. In the caseeof 
tetanus, however, if the anti-tetanic ingculations were sticceeded 
by the administration of alcohol, the animal lost all its artfficially 
acquired dmmunity to the disease, and invariably. succumbed to 
tetanus infection; again, if treated witk alcohol during the 
vaccinations, it only acquired immunity to tetanus with difficulty, 
and if first of all intoxicated and then vactinated, the animal 
obtained immunity as long as the supply of alcohol ceased when 
the vaccinations began. As regards anthrax, it is almost im- 
possible, it appears, to protect animals from this disease if they 
are treated with alcohol during the vaccination period. On the 
other hand, animals first intoxicated and then vaccinated can 
acquire immunity providing, as in the other cases menti ned 
above, the alcohol is stopped as soon as the vaccinations are 
commenced, but they suffer considerably more during the process 
than animals which fave received no alcohol. 
results obtained with rabies bear out the obsgrvations which 
have been made with regard to intemperate persons and the anti- 

ic treatment in various Pasteur Institutes, and a'very seiking 
instance of the ineffectuality of the treatmené in such a case was 
recorded only this year. An habitual dfunkard was bitten by a 
mad dog, as was also a child by te same’dog ; both underwent 
precisely the same°anti-rabic ¢reatment. e The man during the 
whole time fontinued to drink to excess, and subsequently died 
of rabies, whilst the child remained perfectly well. In the case 
of the administration of antitoxins it would appear, therefore, 


highly desirable that at least during 
should be, prohibited. i 
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STRIRULATION IN S om E AFRICAN in thé first place, there is not a particle of evidence that. these + 
Š SPIDERS} ; spideys possegs an auditory sense? and,,in the second places 


24 a e bd 
HE spiders which form the subject-matter of this paper, are 
probably best known by the comprehengive title ““ Mygale.” 
They are also sometimes called crab-spiders, presumably from 
the great size to which mest of the species attain ; sometimes 
bird-eating,spiders, from their alleged propensity for capturing 
and‘devouring small birds, a propensity which suggested to 
Lamarck the generic term Avicu/arza, still in use for one of the 
South American genera. But during the lagt fifty years our 
knowledge of this group has increased by leaps and@bounds ; the 
genus has expangled into a family, represented by numbers of 


genera which- are rapidly becoming more and more accurately ` 


defined and classified. . ° 

Apart from their large size and usually heavy build, these 
spiders, refeyed to® a family variously termed Mygalide, 
Theraphdside and Avicularitde, may be recognised from the 
vast majority of other spiders by possessing two pairs of lung- 
sacs, and by the circumstance that the mandibles or jaws project 
horizontally forwards ; while the fang closes almost longitudinally 
backwards. . ae 

So far as habits are concerned, it may be added that none of 
the species spread nets for the capture of prey. - Most of them 
live on the ground beneath stones, or in deep burrows which they 
excavate in the soil, and line with a layer‘of tough silk to prevent 
the infall of loose particles of earth or sand. At nightfall the 
spiders may be seen watching at the entrance of their burrows 
for passing insects, and during the breeding season the females 
are to be found at its further extremity mounting guard over 
their egg-cocoon. Other species again live in trees, and spin a 
silken domicile either between forked branches or in *the hollow 
trunk, or in large leaves rolled up for the purpose. There is no 
doubt that their food consists almost wholly of insects of 
various kinds. Nevertheless cases are on record of the de- 
struction of small reptiles, mammals, and birds by these 
monstrous spiders. Os 

The discovery of stridulatory organs in the members of this 
family dates back to the year 1876, when Prof.. Wood-Mason 
came across one in an Assamese species now known as Musagetes 
stridulans. Since that year organs like that which he described 
have been found, not merely in the solitary species as he and 
most of his successors appear. to have thought would be the 
case, but in a great number of genera ranging from India to 
Queensland. 

In some of the African Theraphostde Mr. Pocock has had the 
good fortune to discover two stridulating organs, which are not 
only quite different from each other, but also quite different from 
those possessed by the genera inhabiting Tropical Asia. One of 
these organs occurs in. the genus Harpactira, the common 
**Mygale” of Cape Colony. It occupies the same position as 
the analogous organs existing in the Oriental species, being 
siduated between the mandible and the maxilla. The other, on 
the contrary, found in Phozeyzsa and its allies, is placed between 


. the m&xilla and the basal segment of the first leg. 


What is to be said respecting the function of thege organs, 
and what evidence, iè may be asked, can be adduced in support 
gf the view that they subserve stridulation? To this question 
the answer must Be that so far as the African species are con- 
cerned there is no direct evidence based upon observation of the 
living animal to show what part they play in the spider’s economy. 
But that their true and probably sole function is the erfission of 
sund, is so strongly supported as to reach practical certainty 
from what is known of the function of the analogous organ 
det@ted by Wood-Mason in ‘the Assamese genus Musagetes, 

Observations have shown that the function of the instrument 
in spiders‘of this genus is to emit sound, so it may be concluded 
that organg constructed upon the same principle, and occupying 
the same or sirgilar positions, will in all probability be found to 
perform the same office ; and no furtherebasis need be sought for 
the ‘etief that the African spiders, Harpact?ra and Phoneyusa. 
and their alligs,,can stridulate as well as their Oriental 
relations. : ene 

What now is the ube to te spider of the sounds that these 
organs give forth?, It has beenguggested tMat, like the call of 
the cicada and the chirrup of the cricket, they lfave a sexual 
significance, and serve to inform one sex of the whereabouts of 
the other. This belief, however, has no foundatiog in fact ; for, 


- 1 A@ridged from .an article by Mr. PR I. Pocock in the Zoologist, 
Jatfuary 15. e 
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these stridulatory organs are equally well developed in the males 
and females, and are not, like the sexual stridulating organs * 
known in other groups, confined to the male, r at all events 
better developed in that sex than in the female. Mofeover, » 
they appear in the young at fn early age, and beco me functionally 
perfected long before the attainment of sexual maturity. Sothe ° 
supposition that they act as a sexual signal may be regarded as 
unsupported by evidence.e > Š 

As a mætter of faet, the true 
by the*behaviour of the living spiders. From observations by 
Mr. Pealand Mr. E. W. Pickgrd-Cambridge, it appears that®the 
spiders emit the sound wh€n on “their defence and acting under 
the stimulus of fear or anger, in exactly the same way as the 
rattlesnake makes use of its rattle. Mr. Pocock points out that 
the only explanation that has beén suggested touching the function 
of the snake’s rattle is that it serves as an advertisement of the 
whereabouts of the poisonous reptile, so that if may be avoided - 
by enemies which might otherwise inadvertently injyre it. 
Similarly poisonous and noxious insectware decked with warn- 
ing colours, so that they may be readily recognised and not slain 
in mistake for harmless or edible species, If this be the true ea- 
planation of the so-called warging coloration gf tfe insects in 
question, and of the whirring noise made by‘the rattlesnake, 
there seems to be no reason to doubt that the same significance 
is to be attached to the stridulation emittede by the peculiar 
organs recently discovered in the great African spiders, 


. 





* UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


- OxForD.—The Professor of Mineralogy has'been granted the 
sum of 50/, a year for five years, from Januftry 1, to assist 
in the purchase of specimens and apparatus for his department, 

Sir Archibald Geikie, F.R.S., will deliver the ‘Romanes 
Lecture at the Sheldonian Theatre on Wednesday, June 1. 
His subject will be ‘‘ Types of Scenery, and their Influence 
on Literature.” 

The Junior Scientific Club held its first meeting for this term 
on Wednesday; February 2. Mr. A, W. Brown exhibited 
and described some life specimens of Aphrodite and two 
specimens of the unsegmented Cestode, dmphelina. Mr. G. 
W. S. Farmer read a paper on ‘‘ Training.” Mr. A. E. 
Boycott (Oriel) is President this term. 


CaMBRIDGE.—The Special Board for Biology have re-elected 
Dr. Arthur Willey to the Balfour Studentship for one year. 
The same Board have nominated Mr. K. R. Menon to occupy 
the University’s table at the Naples Zoological Station. 

Mr. W. W. Skeat, District Magistrate of Larut, Perak, ‘has 
offered to the Ethnological Museum a collection of exceptional 
interest and scope, illustrative of the fast-disappearing indigenous 
crafts of Selangor and its neighbourhood. 

Dr. G. Elliot Smith, advancéd student of St. John’s College, 
has been approved for the Certificate of Research. His original 
dissertations relate to the origin of the Corpus Callosum and to 
cerebral anatomy. ; bd 

Mr. H. E. Durham, M.A., M.B., has been appointed one of 
the representatives of the University at the Madrid Congress of 
Hygiene, to be held in April next. 

Sir E. Frankland has been appointed an Elector to the chair 
of Chemistry, Sir W. Turner an Elector to the chair of Anatomy, 
Prof. D. Oliver to the chair of Botany, Sir A. Geikie to the 
Woodwardian Professorship, Dr. Hugo Miiller to the Jacksonian 
Feofessorship, Mr. L. Fletcher to the chair of Mineralogy, Lord 
Walsingham to the chair of Zoology, Lord Kelvin to the 
Cavendish Professorship, Sir W, H. White to the chair of 
Mechanism, Prof. Schäfer to thechair of Physiology, Lord Lister 
to*the chair of Surgery, and Dr. J. F. Payne to the chair of 
Pathology. 
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In the last paragraph of the Speech from the Throne, read at 
the opening of the new Session of Parliaytent, on Tuesday, it 


? 


t 


, 
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was announced that fheasures fox the constitueion of a teaching , 


University for London, and for dealing in part with the subject 
of secondary education, would be brought forward ‘‘in case the 
time at your disposal should permit you to proceed with them.” 
As several other nieasures are in the same case, the outlook is net” 


key‘to their function is supplied / z 
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e very hopeful for either of the educational measures: referréd to, 
end unless the Govgrnmeft seriously pushes fhem foyward 
‘another Session will pass without the much-needed legislation. 
‘The measures are urgently pressing for consideration, and they 
“ought not to be permitted again to lapse, ds they have done before. 


@ ` THE Lancet announces that the Senate of Glasgow University 
„e have appointed Prof. Michael Foster to be Gifford Lecturer in 


k ie 


. the University of London last year. 


the Glasgow University for the sessions 1898-99 and 1899-1900, 


in succession to Prof. Bruce, whose term of office expires with’ 
e' i 


the current session, _ . 

THE students of Finsbury Technical Colfege will Iflg their 
aoe conversazione at the College on February 18. Prof. S. 
P. Thompson has promised to Igctffre gn ‘‘ Wireless Telegraphy.” 
Mr. Ives will give an exhibition pf colour photography, aad 
glow-lamp making will be demonstrated by Mr. Robertson. ` 

AN illustrated article on technical education in the United 
States, together with some other statistics relating to the 
occupations of students who have passed through certain 
representative American institutions, appears in the January 
Record of Technical apd Secondary Education, Among other 
articles ve notice one on technical instruction given to fishermen 

. ig Aberdeenshire and Essex. 

THE following itemi of infoumation from the tenth annual 
report (1897) of the Clerkenwell Public Library, London, is 
worth recording :—‘‘ Scientific works are very largely circu- 
lated. Biology, jncluding evolution and methods of scientific 
research, is a very popular subject, the sixty-eight works which 
thè library contains on this t®pic having been issued over 2800 
times within recent years, In this subject two copies of 
Darwin’s ‘Descent of Mën’ have been issued nearly 200 
times, a record which is exceeded only by the most popular 
novels.” f f ` : 

Dr. W. B. Benuam, M.A., New College, Oxford, has been 
elected to the thair of Biology in the University of Otago, and 
yill leave England at the end of March. Dr. Benham has for 
the pagt seven years held the post of “ Aldrichian Demonstrator 
in Comparative Anatomy” at Oxford, and as such has acted as 
assistant to Prof. Lankester, to whom he was previously assistant 
in University College, London. For ten years Dr. Benham 
has been Lecturer in Animal Biology at Bedford College for 
‘Women, London ; and was appointed Examiner in Zoology in 

His original researches 
are embodied in some thirty papers: these are mainly concerfied 
with the anatomy and classification of the Oligochzte Anne- 
lids ; he has also contributed the article ‘‘Polycheeta” to, the 
Cambridge Natural|History, and published an account of the 
Brain of the Chimpanzee “Sally,” the Blood of Magelina, 
the Anatomy of Phoronis, &c. i 
` AT the annual congress of the South-eastern Union of 
Scientific Societies, held at Tunbridge Wells last‘ May, Mr. S. 
Atwood, of New Brompton Natural History, Society, drew at- 
tention to the difficulty of securing rooms for meetings in some 
of the smaller towns, even’ where suitable rooms belonging. to 
*Technical Institutes existed, Which the Societies would be 
willing to hire.- 
Brighton, the following resolution was passed unanimously :— 
‘That it be an instruction to the Council of this Union to 
consider the question of how far ‘buildings erected under or 
used for the purposes of the Technical Institution Acts may 
be made available for the use of local ‘scientific societies.” 


Since then the Council have had the matter.under consideration, | 


and have communicated with Colonel Holland, of the Kent 
County Council, who has replied to the effect that the Technical 
Education Committee have no control over Technical Institutes, 
and the local authority must be applied:to for the permissign 
desired. Colonel Holland adds: ‘* If that authority wishes to 


help, it can do so without any permission from the Technical 


Education’ Committee.” It appears, therefore, that no legal 
obstacle exists to the use of rooms belonging to or used for ethe 
purposes of technical instruction when such rooms are not needed 
r their special objects. P 3 
In-a paper on the teaching of science in secondary schools, 
read on January 12, in Birmingham, before the Friends Guild of 
Teachers, Dr. Bgvah Lean deprecated chjldren ‘beginning sys- 
tematic work in science or entering the laboratory before the age 
of thirteen or fourteen, and urged-that before boys (and girls) 
- were allowed to learn chemistwy or physics they should. possess 


-gt least a sound knowledge of arithmetic. dt was emphasised. j these communications afe fully 
“that the teaching of science.in schools should not be in any | German. è 


- NO. 1476, VOL. 57] . 


r d e e 
sense commercial, nor’should its aim be the merg awakening of 
interest or even the gain of knowledg®: it was, valuable solely 
as a means of mental @ilture, because through it coud hest sbe 
stimulated thé power of accurately ascertaining factsand drawing 
correct inferences,e It was urged that this educational vale 
could best be obtained through chemistry,sbecause.chemistry åd- 
mitted of quantitative experiment within the time of a short*clas? 
and of an infinite variety of experiment ; and, morgover, it so 
frequently touched matters and operations that were familiar to 
children in every-day life. The scientific method of investigating 
nature must be jilustrated, and that necessitated plaeing the 
children in t¥e attitude of discoverers, so that they could proceed 
from the known to the unknown,eand not fromethe simple to the 
‘complex. Experience showed, too, that the problems on which 
gteat investigators were engaged 100 years ago were suitable for 
the modern schoolboy. This did not mean that we could build up 
the whole of our science for ourselves. The time,for books and 
lectures would come, but at school it was far more fmportant 
that boys and girls should be placed in direct contact with facts 
in the attitude of inquirers. It was a necessary corollary that 
the teacher ought to have a knowledge of the history of his 
science, and that it would be a great advantage if he had himself 
carried on original research: at the least, he ought to have an 
inveterate habit of inquiry. i 





SCIENTIFIC SERIALS. 


Bulletin of the American Mathematical Society, January, — 
On the commutator groups, by Dr. G. A. Miller. This isa 
collection of eleven theorems, some of which are proved in the 
present paper. For proofs of the remaining theorems peference 
is made to the writings of Frobenius and Dedekind. Dr. G. A. 
Miller has also a paper, read before the Society at its December 
meeting, entitled ‘On the limit of transitivity of the multiply 
transitive substitution groups that do not contain the alter- 
nating group.” This isa paper which contains three theorems 
and four lemmas bearing upon results recently given by Jordan 
and Bochert in Liouvilles Journal and the’ Mathematische 
Annalen , respectively.—Geometry of some differential ex- 

. pressions in hexaspherical coordinates, by Dr. V. Snyder, read 
at the Toronto meeting, is an appendix to the author’s disser- 
tation “Ueber die linearen Complexe der Lie’schen Kugel 
geometrie ” (Gottingen, 1895). It gives an outline of differential 
geometry, and shows the application of it to the quadratic com- 
‘plex. Some results are, among the œ? spheres which touch a. 
given surface, there are oo? which also cut a fixed sphere at a 
constant angle. These spheres either envelope another surface 
or are arranged in œl pencils, touching the surface along the 
curve of intersection with the sphere, which is then a' line of 
curvature of the given surface (cf Darboux, ‘‘ Théorie des 
surfaces,” vol. i. p. 257, who does not mention the exceptional 
case). The locus of the point-sphere in a epheric&l complex of 
degree # is a surface of degree 2, and contains the circle Sat 
infinity as an #-fold line. The surface ef singularities of a quad- 
ratic spherical complex is a cyclide. The Dupin cyclide is the 


On the proposition of Mr., Pankhurst, ‘of | only surface that can be the complete envelope of a non- 


‘reducible special quadratic spherical d>mplex. Numerous 
references are given to writers on the subject.g~Dr. E. O. Lovett 
gives a useful abstract of some lectures by Sophus Lie, viz. 
t Vorlesungen über Differentialgleichungen mit bekannten 
infinitesymalen Transformationen ” (edited by Dr. G. Scheffers, 
Leipsic, 1891). —Dr. Charlotte A. Scott, in a short note, com- 
mends a translation of Prof. Klein’s ‘‘Vortrige übtr 
ausgewählte Fragen der Elementargeometrie,” by Messrs. W. 
W.e Beman and D. E, Smith.—The “Notes” and “New 
Publications” give their, usual useful information; ; 
Bulletins of the St. Petersburg Society of Naturalists, 1897 
(aiii ty Nos: 2 and 3, February and March.—Ne. 2.—Geo- 
logical excursión in North Russia, by Amalftzkiy..—Age of 
clay slates on the Upper Ulba, Altai, by von Petz.—Exgursion 
t#Crimea (botany), by Levandosvkiy.—On the part played by 
iron on the motions and the degeneratiog of‘cefls when they are 
submitted to the bactericidal actien of the immunised serum, by 
Sakharoff.—On fertilisation in, Zugians regia and $. nigra, by 
Navashin. e : Te EA 
No. 3.-—On the relations between the Upper Tertiary in 
Russia, Rumania, and Austro-Hungdry, by Andrusof.— 
Journey to “East Persia (geo-botany), bye Korovyakof.—All 
summed up in Freneh or 
'. 
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Royal Society, January 20.—‘‘The H®mogeneity of 
Helium.” By William Ramsay, Ph. D., LIs. D., Sc.D., F.R.S., 


and Morris W. Travgrs, B.Sc. 


About a year ago, a paper by Dr. Norman Collie and one of- 


the authogs (W. R.) was published, bearing the title “The 
In that paper 
(NATURE, 1896, p. 546) various reasons were adduced to 
show why* an attempt to determine whether pr no argon and 
helium are homogeneous was worth making. ‘Phe results of 
the experimente at that time indicated that while it did not 
appear possible to separate argon into two portions of different 
densities, the case was different with helium.- Samples wêre 
obtained after repeated diffusion which. possessed respectively 
diffusion rateg corresponding to the densities 2°133 and 1'874. 
It was there pointed out that these densities are not correct 
(although their ratio is probably not wrong), owing to the 
curious fact. that the rate of diffusion of helium is too rapid 
for its density, że. it does not follow Graham's law of the inverse 
square root of the densities. These samples of gas also differed 
in refractivity, and the difference was approximately proportional 
to the difference in density. 

Towards the end of the paper, the conjecture was hazarded 
that it was not beyond the bounds of possibility that the 


systematic diffusion of what we are accustomed to regard as a |. 


homogeneous gas, for example, nitrogen, might’ conceivably sift 
light molecules from heavy molecules. It is true that the fine- 
ness of the,lines of the spectrum would offer an argument in 
favour of the uniformity of molecular weight; but still it is 
never advisable to assume any physical theory withbut submit- 
ting it to rigorous proof. And it was thought possible that the 
fractional diffusion to which helium had been subjected might 
have had the result of effecting such a separation ; a separation, 
not of chemical species, but of molecular magnitude. The other 
and more ordinary explanation of the splitting of helium into 
fractions of different density, is that helium must be regarded as 
a mixture of two gases, one lighter than the other. 

Since the publication of the paper mentioned, Dr. A. Hageri- 
bach has confirmed the possibility of separating helium into por- 
tions of two densities by diffusion ; and the differences in density 
were practically the same as those observed in the laboratory of 
University College, London. ` . 

These experiments were made with somewhat over 200 c.c. of 
gas ; but it was decided to make experiments of.a similar’ kind, 
on a much larger quantity of helium. . 

An apparatus was therefore constructed, similar in principle 
to the one previously employed, -but on a much larger scale. 

“The Fractional Diffusion of Air. 

In order tg test the working of the apparatus, a set of diffu- 
sipns was carried oùt with air. . After four rounds, comprising 
twenty-four diffusions, the light portion contained 17°37 per 
cent. òf oxygen and the*heavy portion 22°03. A fairly rapid 
separation was thus being effected considering the clqseness of 
the densities of nitrogen and oxygen. i : j 

The Fyactional Difusion of Nitrogen, 
A similar set: of experiments was carried out with nitrogen, 
prepared by the action of solutions of ammonium chloride on 
sodium , nitrite, in presence of copper sulphate. The gas 
was dried and passed over red-hot iron prepared by reduction of 
férric oxide in order to remove any oxygen or to decompose any 
pee of nitrogen which might be présent. After thirtyrounds, 
involving 180 operations, the “‘ light ” portion of the nitrogen, 
after purification by circulation over copper oxide, had not 
altered in density. “It must therefore be concluded that nitrogen 
is hSmogensous as regards the relative densfty of its individual 
molecules, . f 
aw The Fractional Diffusion Y Helium. 

The’ first ao tee of helium employed was prepared frdin 
samarskite and cléveitee After seventeen rounds, involving 102 
operations, the diffusion rates ef the’lighter and he&vier portions 
were measured, r . 

A fresh quantity bf”gas from cfèveite was similarly treated. 

The light gas from the first set of diffusions was then mixed 
with the light gas from’ the second set of diffusions and the mix- 
ture .was re-diffused@ fifteen times, involving ninet} operations. 
The @ensity of the lightest portion’ of this helium was deter- 
mingd by weighing and found to be 1'988. The hekium had, 
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e . 
therefore, not been made sensibly lighter by re-diffusion. The. . 


meag. of thegwo determinations nfay be jaken as the true dem 
sity of pure helium ; it is 1398. The refractivity of this sample .- 
measgred against hydrogen and multiplied by the ratio between ` 
hydrogen and air, viz. 0°4564, gives 0°1238. “This specimen of 
light helium of density 1-988 was placed in one of the refractivitye 
tubes, and the lightest helifim of the former preparation (density = 
= 1'979) in the other. They had the same refractivity (1000 to 
1004). The contents of No. 1, obtained from the mixture of 
light gases, had the dewsity «2'030, showing that only a little 
heavigr material hæl been withdrawn. e 
The lighter fractions of helium were then sealed up in glass. 
reservoirs and stored. The beavier portions were placed ir? the 
djffusion apparatus and sflbmittéd to methodical diffusion, ` ` 
After fifteen rounds. (nitfety operations) the heaviest fraction 
had density 2'275, the lightest 2°08. The refractivity of the 
heaviest gas was next determined and found to be 0'1327. This 
gas examined in a Plitcker’s tube showed brilliantly pure helium - 
lines, but along with these the reds and green groups of argon. - 
Calculating from the density of this gas it sould contain 1°63" 
per cent. of argon according to the equati@n 1‘961%-+-20y,=2°275. + 
Calculating from the refractivity the percentage of argon should 
be 1°05, from the equation 1245 + 0°9596y = 13°33. A mix- 
ture of 99 per cent. of the p@rest helium ang 1”per cent. of 
argon was made, and it show€d the argon spectrum with about 
the same or with somewhat less intensity than the heaviest gas, 
Finally, the heavy gas was diffused to the last dregs, so that 
énly about 0°5’c.c. remained undiffused ; and this small residye, 
transferred to a Pliicker tube, shoWed the argon spectrum with 
only a trace of the spectrum of helium. The yellow line and 
the bright green line were visib€e, but feeble. This spec- 
trum was compared with that of a mixture of argon with a trace’ 
of helium, and nearly the same appearance was to be ‘seen. 
With the jar in parallel and a spark gap interposed the blue 


~ 


` 


spectrum of argon was. equally distinct in both tifbes ; and, more e 


important gtill, there was no trace of any unknown line. 
appears, therefore, that helium contains no unknown gay nor is 
it possible to separate it by diffusion into any two kinds of gas ; 
all that can be said is that most minerals which evolve helium on 
heating also evolve argon in small quantity. This accounts for 
the difference in density observed in different samples of helium ; 
and in one instance, viz. malacone, the amount of argon evolved 
on heating the mineral, though small, was much in excess of the 
helium, so far as could be judged by the spectrum. 

We are disappointed in the result of this long research, be- 
cause we had thought it not improbable that an element of 
density 10 and atomic. weight 20 might prove to be the cause of 
the fact that different samples of helium possess different densi- 
ties, according to the mineral from which they are extracted, 
and also of the separation of helium into portions of different 
densities by diffusion. Wé still regard it as by no means im- 
probable that further research will lead to the discovery of the 
“ missing ” element. R 

Addendum.—Since this paper was written, Profs. Runge and 
Paschen, in a‘communication eto the British Association ine 
August of last year, have. withdrawn their contention that 
helium is a mixture, or, perhaps more correctly stated, they now 
ascribe to helium the same @omplexity as that of ‘oxygen, the 
spectrum of which may also be arranged in two series, each con- 
sisting of three sets of lines. As oxygen has not yet proved to 
be complex, the surmise that helium is complex therefore falls to 
the ground. 7 k 
. Chemical Society, January 20.—Prof. Dewar, President, in 
the chair.—A ballot for the election. of Foreign Members was 
held and Profs. S. ‘Arrhenius, P. Curtius, A. P. N. Franchimont, 
Wa Korner, W. Markownikoff, N. A. Menschutkin, H, 
Moissan; W. Ostwald, Ẹ.'M. Raoult, I. Remsen, W. Spring, 
L. J. Troost, P, Waage and J. D, van der Waals were subse- 
quently declared duly elected.+-The following papers were 
read :—The preparation of puré iodine, by B. Lean and W. H. 
Whdtmough. Pure iodine is conveniently prepared by heating 
cuprous iodidp in a stream of dry air at 220-240° ; it melts w 
112°5-114°.—Derivatives of bromtolylhydrazine, by J. T. 
Hewitt and F. G. Pope.—Researches on thes terpenes. (1) On 
the oxidation of fencgene, by J. A. Gardnér and G. B. Cock- 
burn. On oxidising fenchene with dilute nitric acid, cis-campho-* 
pyric acid and its anhydride are formed. Turpentine hydro- 
chloride, when oxidised with nitsic acid, yields camphoric and, 
camphopyric acidse—The action of alkalis on amides, by J. B. . 
The authors have succeeded in pret 
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paring a series of compounds, which probably have the ton- 
- stitution NNaR.C.Me(OH),, by the action of caustic alkaljs qn 
amides.—The formatiof of monomethylaniline from dimethyl- 
aniline, by J. B. Cohen and H. T. Célvert. Phenylnitrocarbinol 
acts violently upon dimethylaniline with*formation of nitroso- 
methflaniline, benzylic alcohol and benzaldehyde and evolution 
‘@f nitrogen.—Note on the aluminiu®-mercury couple, by J. B. 
Cohen and H. T. Calvert. A small quantity of chlorine is re- 
tained hy aluminium, probably as oxychloride, when it is 
amalgamated with mercuric chlorideg—Action of chloroform 
and alkaline hydroxides on the nitrobenzoig acids, by W. J. 
Elliott. | a . y bd 
Geological Society, January ,19.—Dr. Henry Hicks, 
F.R.S., President, in’ the chait--Onome gravels of the Bag; 
shot district, by Horace W. Moncktén. The author referred to 


-. his papers on gravels south of the Thames, published in the 


Quart. Journ. Geol, Soc. for 1892 (p. 29) and 1893 (p. 308), 
and gave some additional details. He suggested that the occur- 
„rence of stones which had been very little rolled or waterworn 
in gravels at certain Jocalities, afforded evidence of the presence 
of ice in the water by which those gravels were deposited ; and 
that the position of some sarsens which he described was due 
to the same agency. He gave details and exhibited photographs 
of a number @f sarsens which hg had seen zz szu. In the 
discussion whicl® followed the wading of the paper, the 
. hypothesis advanced by the. author was criticised unfavourably 
by several speakeys, but others supported it.—On the occur- 
rence of chloritoid in Kincardineshire, by George Barrow. The 
rock containing the chloritoi@ was first foun‘) zz sz at the 
entrance to the little gully at the head of Friar Glen Burn, near 
Drumtochty Castle. It has sce been observed at many places 
along a belt of country extending from the coast north of Stone- 
haven nearly as far as the North Esk. The rock is easily 
recognised by the presence of numerous white spots, which are 
always present awd are larger than the chloritoid. The chlori- 
*toid and the spots vary in size, being largest when the rock is 
mést crystalline (a schist), and smallest when it is least crystal- 
line (a slate), The mineral appears as minute glistening scales 
in the schist, but in the slate it can be recognised only with the 


“> aid of the microscope. The optical characters were described, 


n 





, 


. of 


and shown to be identical with those of the mineral from the 
Ile de Groix, and with those’ of the ottrelite from Ottré and 
Serpont. -Anaccount of the methods adopted to obtain a pure 
sample was given. Several analyses were made, and it was 
proved that as the purification increased, the analyses approxi- 
mated more and more closely to the analysis of the mineral from 
the Isle de Groix. The final result was as follows :—SiO, 
26°00, AlO; 40°05, FeO 19°50, FeO; 5°05, MgO 2°88, loss on 
ignition 6°00; total, 99°48.—The annual general meeting of 
the Society will be held on Friday, February 18, at 3 p.m. 


Linnean Society, January 20.—Dr. St. George Mivart, 


FBS, Vice-President, in the chair.—Mr. J. E. Harting ex- 


ibited q series of photographs of the grey seal( Halicharus grypus) 
at various ages, taken from life by Mr. Henry Evans, of Jura, 
_ Onethe Haskeir Rock, Outer Hebrifies, to which place the animal 
resorts every autumn for breeding purposes. Some of the photo- 
graphs showed the young thickly clothed with white hair, which 
is retained for several weeks after “birth, but is gradually shed 
» before the animal enters the water. Details of measurement 
and weight were given,‘and occasion was taken to review the 
status of the grey seal as‘a British species, and to indicate its 
known breeding stations in the British Islands.—Mr. W. J. H. 
McCorquodale exhibited a skull of a hartebeeste which was one 
among some fifty skulls of various ruminants he had recently 
received, all having their horns infested by the larvee of Tinea 
vastella, upon the chrysalids of which he offered some remarks. 
The collection was from Nigeria, and wag made by his:brother 
the late Lieut. R. H. McCorquodale, 3rd Dragoon Guards, 
while doing duty as a special service officer in W. Africa. He 


further recorded the capture by his brother, in 1896, of a giraffe® 


from the regions of the Benue River, north of Calabar, remark? 


ing that the specimen was the only ong known from this region 
rica, and that its skull was now deposited in our national 


.*,, collection.—-Mr. W. E. de Winton, who was present as a visitor, 


made some rémarks on fhe geographical distribytion of the giraffe 
ig Africa, and traced*the limits of the range of the northern and 


, + southern species as far as had been ascertained.—Dr. W. G. 


Paii 


Ridewood read a paper on the larval hyobranchial skeleton of 
the ‘anurous batrachians, in which were recordeę observations 
made on twenty-one species belonging to nineteen genera, —Mr. 
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R. TI. Barne read a paper on the porus ggiitalis of the Myxinidae, 
in which he concluded that the urogenital sinus present ip the 
lampr€ys is in the AZyxi@/de unrepresented, and that tfe ureters 
and genital pore open into an integumentary cloaca. 


PARIS. - 


Academy of Sciences, January 310M: Wolf in the chair.— ° 
Note accompanying the presentation of the notice on thg scientific 
work of H. Fizeau, by M. A. Cornu.—On the approximate deve- 
lopment of the disturbance function, by M. H. Poincaré.—On the 
meteorological observatories of the Atlantic Ocean, Sy §.A.S. 
Albert, Prinee Monaco. Two centres of observation, 
at San Miguel and Flores, have been established in the Azores, 
and the results are regularly telegraphed to certain continental 
obgervatories. The observations from these two stations gives 
some fifty hours’ warning to European ports of approaching 
depressions. —Remarks by M. Mascart on the preceding paper. 
—-M. Cremona was elected a Correspondent in the Section of 
Geometry in the place of the late M. Brioschi.—Martial function 
of the liver in the Vertebrates and Invertebrates, by M. Dastre, 
The hepatic organ whenever present is always distinguished 
from the other tissues by the increased amount of iron it contains. 
Thus in the Crustacea the liver is rich in iron, containing fourtimes 
as much as muscle, the blood and ovary containing practically 
none. In Molluscs (cephalopods) the hepato-pancreas contains, 
weight for weight, twenty-five times as much iron as any of the 
other tissues ; in Lamellibranchs the ratio is about five to one, 
and the same for Gasteropods. The presence of this iron is 
independent of the metal in the blood, thus where copper is 
present in the blood as hemocyanine, iron only is present in 
the hepatic tissue.—Observations of the periodigal comet of 
Arrest, made at the Observatory of Rio de Janeiro with the 
25 c.m. equatorial, by M. L. Cruls.—On some photographs of 
nebule obtained at the Observatory of Meudon, by M. A. 
Rabourdin.-—-Remarks on the preceding communication, and on 
the correct method of getting comparable images of the nebulæ, 
by M. J. Janssen. A telescope was specially designed for this 
work, of I metre aperture and 3 metres focal length.” Owing to 
its very short focal distance this instrument is very valuable for 
observing and photographing very faintly luminous objects, 
especially nebulee.—On the development of analytical functions 
for real values of the variables, by M. Painlevé.—On the 
systems of partial differential equations, analogous to systems of 
equations of the first order, by M. Jules Beudon.—On the 
relations between the infinitesimal elements of two homographic 
or correlative figures, by M Demoulin.—On surfaces 
applicable to a surface of revolution, by M. A. Pellet.—On the 
decomposition of ©-functions into factors, by M. G. Humbert.— 
On the most general monographic method resulting from the 
relative position of two superposed planes, by M. Maurice 
d’Ocagne.—On the permanent changes of form and breaking of 
metals, by M. G. A. Faurie. Test pieces of metals, submitted 
to longitudinal stress under certain conditions, develop nodal * 
points at equal distances apart. These effects are not produced’ 
by bending or torsion.—On the flexion of thick bars, by*M. 
Ribiére.—Egperimental study of the lustre of projectors of light, 
by MM. A. Blondel and J. Rey.—-Study of seme radiations by 
interferential spectroscopy, by MM. A. Perot and Ch, Fabry. 
By means of the interference apparatus described in previous 
papers, it is now shown that the green thallium ray is composed 
of one ‘bright ray and of two others, more faint, situated towards 
the red. The bright green ray of mercury is also triple, tw of 
these three lines being separated by only yjyth of the interval’ 
between the sodium lines. Some of the cadmium lines were also 
split up.—On the measurement of high temperatures by th® 
interference method, by M. Daniel Berthelot. The method is 
based upon the fact thet if the density of a gas is diminished to 
the same extent on the gne hand by a rise of temperaturg, or on® 
the other by a diminution of pressure, thé index of refraction 
has the same value in bot cases. The constant tempergture 
required in these experiments was obtained by means of"? 
electrf furnace, composed of two spirals of platinum wire, 
jacketed with asbgstos, by which any temper@ture up to r000°C. 
tould be steadily maintained.—On fhe confposition of qir at 
different places, and on*the densityeof gases, by, M. A. Leduc. 
After discussing the errors inherent to.the methods of Dumas 
and Regnault, figures are given for the composition by weight 
of air taken at various places and “under varyingiconditions of 
wind.. The author notes that in comparing the densities qf 
various gases with oxygen the figures obtained by himself and e 
Lord Rayleig@ agree very exactly, but that, compared with, air 

, e 


e 
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there issa-comstant difference'of about ‘ooo1, and hence cancludes 
- that the air of kondon contains o:1-per cent:‘less oxygen than 
“that OF Paris, —New researches relating®to the influence of the 
X-rays upon the explosivé distance of the electric sfark, by M.'S. 
© Guggenheimer.—On the Hertz resonator, by M. Albert Turpain. 
e—On the decomposition of sulphite and hyposulphite of 
' strontium by heat, and® the production of phosphorescent 
strontium sulphide, by N.’ J. R. Mourelo.—Contribution to the 
study of oxydase in grapes. Its utility in the preparation of 
wine, by MM. A. Bouffard and L. Semichor. By the applica- 
tion offoxydase, white wines may be preparedgfrom red grapes. 
_ ~ Phyllocyanic acid and the phyllocyanates,* by M. A. 
é Guillemare.—O% the destructfVve action ‘of a blood serum upon 
the red corpuscles of another species of animal. Inmunigation 
against this action, by MM. L. Camus and E. Gley.—Tyros?a, 
a chemical vaccine against “snake poison, by M. C. Phisalix. 
This is fhe fest known case where the cell sap of a plant confers 
Jmmunising ‘properties against snake poison. —The neurology of 
the encephalon in fishes, by M. Catois.—On the. morphological 
limits of the rings of the integument, by M.' Charles Janet.—On 
the fresh-water fauna of the Canary Isles, by M. Jules Richard. 
Among ‘the species observed the ‘following were the most 
remarkable: D. similis, var. Alluadi, and Canthocamptus 


“a 


palustris.—On the area of dispersion of the malacological ’ 


fauna at great depths in the Atlantic, by M.' Arnould Locard, 
On the germination of the spores of the truffle, and the pro- 
duction of teleutospores, by M. A. de Gramont de Lesparre. 
‘The stages of germination are shown in nine diagrams.—On the 
z age: of. the quaternary gravels of Villefranche (Rhône), by M.. 
, ' Gaillard.—On a new method for determining the position of 

foreign bodi& by radiography, by M. H. Morize. 





of» Alternating 


. DIARY OF SOCIETIES. 
5 THURSDAY, FEBRUARY 10. 
a “  JRovaL Society, ‘at 4.30. Contributions to the Theor 
Currents: W. G. Rhodes.—The Development and Mor ghology of the 
Vascular System in Mammals. I. The Posterior End of the Aorta and 
the Iiac Arteries: Prof. A. H. Young-and Dr. A. Robinson.—Further 
Observations upon. the, Comparative Chemistry of the Suprarenal Cap- 
š ; sules; B. Moore and Swale Vincent.—The Effects of Extirpation of the 
i Suprarenal Bodies of the Bel (Anguilla anguilla): Swale Vincent. 
` “MATHEMATICAL Society, at: 8.—The Transformations which leave the 
Length of Arts on any Surface Unaltered: J. E. Campbell.—On Auri- 
feuillians : Lient.-Colónel Cunningham, R.E: 
„INSTITUTION or MECHANICAL. ENGINEERS, at 
Council.—Discussion tipon Mr. Philip Dawson’s’ 
` Features of Electric Traction. . i 
* + FRIDAY, FEBRUARY II. 


42 Report of the 
aper on Mechanical 


Antiquity : Dr.J. H. Gladstone; F.R.S ide 

YRovaL ASTRONOMICAL SOCIETY, at 3.—Annual General Meeting. 

Puysicat Society, at 5.—Annual General Meeting.—-Address by the 
President.—Also Paper:, On Electromagnetic Induction in Plane, 
Cylindrical, and Spherical Current Sheets, and its Representation by 
Moving Trails of Images: Prof. G. H. Bryan, F.R.S. 

‘INSTITUTION OF Crear ENGINEERS, at 8.—The Protection of Power Trans- 
missions from Lightning: John T. Morris. > 

IINSTITUTION OF MECHANICAL ENGINEERS, at 7.30.—First Report to the 
Gas-Engine Research ®Committee ; - Description -of Apparatus and 
' Methods, and Preliminary Results: Prof. Frederic W, Burstall,—Steam 
Laundry Machinery : Sidney Tebbutt. 2 

IMALACOLOGICAL Sowrery, at 8.—Descriptions of Two New Species of 
Clausilia from the Province of Che-Kiang, China: E. R. Sykes.—List 
wof the Species @ Cataulis found in Ceylon, with Descriptions of some 
‘New,Land Shells from that‘Island : E. R. Sykes.—Notes on the Genus 
Coxiella: E. A. Smith.—-Note on Cypraa caput-anguis, Philippi. with 
wthé Description of a New Variety of C. caput-serpentis: Mrs. A. F: 


Kenyon. e 
: MONDAY, FEBRUARY 14. 
8.—The Principles of Design 


* Society oF ARTs, at 


in Form: Hugi 
Stannus, j 


y RvA GEOGRAPHICAL SOCIETY, at 8.30.—A Recent Journey in Western i 


Australia: Hon. David W. Carnegie. : 
IMPERIAL INSTITUTE, at 8.30.—Sjerra Leone.: Lieut. J. P. 
» 


IR : tes 
s i ; TUESDAY. FEBRUAR 
Rovat INstirurion, at 3.—The Simplest Li 
‘Lankester, ¥.R.S. 
ZOO peICAL Society, at 8.30.—On the @steology of the Steganopodes : 
. P. Pycraft.—-On the Skeleton of the Regenerated Limbs of the Mid- 
wife-Toad @ “yes obstetricans): Dr. W. G. Ridewood.—Descrigtion of 
' a New Sea-Snake frem Borneo: G. A. Boulenger, F.R.S. 
ÊNSTITUTION oF CIVIL ENGINEERS, at 8.—The Stgbility of Channels 
throygh Sandy Estuaries: F. M. Crosthwaite, : . 
Rovar STATISTICA, SOCIETY, ag 5.—Democratic Statistics of the United 
~ “Kingdom : thei? Want of Corréfation and other Defects : Edwin Cannan. 
RovaL PHOTOGRAPHIC Society, at 8.— Process Rebroduction from an 
Editor's Point of View : Wallace L. Crowdy. g 
Rovar Vrcroria HALL, at 8.30.—Brains: Hugh de Haviland. 
Bit» j . © WEDNESDAY, FEBRUARY 169 ‘ 
= RbyaL METEOROLOGICAL SOCIETY, at 7.30.—Report on the Phenological 
Observations for'1897.:. Edward Mawley.—Monthly and Annual Rainfall 
-in the British Empire, 1877 to 1896: John Hopkinson. © K 
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Mackesy, 
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ing Things: Prof. E. Ray 


NATURE ` 





ROYAL INSTITUTIÓN, at g.—Thé Metals used by. the Great Nations of ‘ 


p’ 
Ld 


_PFERRuARY 10, 1898" 





e . ry 
-RovAL Microscoricar. Society, at’ po Essay on Micro-crystallography, ` 
. with 'Lantetn Illustrations : T. C. Whige.—Exhibition of Miscellaneous” 
Lantern Slide : J. E. Barnard. ° : i e 
ENTOMOLOGICAL SOCIETY, at 8—On the Genus Zvebia: H. J. Elwes and 
‘Dr. T. A. Chapman, -. k J E T ee ae 

: »TH@RSDAY. FEBRUARY 17. 


, ROYAL , Society, at 4.30:~Prehable', Papers : Q 
‘ Endosperm of the Hordeum vulgare during Germination : H. T? Brown, 
F.R.S. and F. Escombe —Oh the Connection between’the Electrical ® 
Properties. and the Chemical Composition of Different Kinds of Glass :« 
Prof. A. Gray. F.R.S., and Prof. J. J. Dobbie.—Contributions to the 
Mathematical Theory of Evolution. On the Inheritance of the*Cephalic 
Index : Cicely Fawcett and Profe K. Pearson, F.R.S, 

Roya ‘gisTITUTIONe at’ 3.—Some Italian Pictures at the National 
Gall@ry : Dr. Jean, Paul Richter. 

Society or ARts(Imperial Institute), at 4.30.-The Plague in® Bombay : 
Dr. Herbert Mills Birdwood, © bd 

‘IgNNEAN Society, at 8.— 








the Gtnus Arenaria: F. N. Williams.—On’ ` 


7 fete 
the Depletion. of the ^ 


i me. Braa in’ the Edentata including Chlamydophorus: Dr, Elliot À 

mith. j ‘ 

CHEMICAL SOCIETY, at 8.—-Some Lecture Experiments : J. Tudor Cundall. 
—Observations on the Influence of the Silent Discharge of Electricity on’ 
Atmospheric Air: W. A. Shenstone and W. T. Evans, aa 

- FRIDAY, FEBRUARY 18. i 

Rovat INSTITUTION, at 9.—A Yorkshire Moor: Prof. L. C. Miall, F.R.S. * 

EPIDEMIOLOGICAL SOCIETY, at 8.30 —The Relatinship of Variations of 
the Ground-Water Level to the Incidence Ad Seasonal Distribution. of 
Malarial Fevers in India : Surgeon-Captain Leonard: Rogers.* ` ‘ 

' ages SATURDAY; FEBRUARY 19. ` è 

Roya. INSTITUTION, at ene girnctare of Instrumemal Music (with 
Musical Illustrations) >. Willian. . Hadow. >- ý 

, BOOKS, PAMPHLETS, and SERIALS RECEIVED. ' 
Booxs.—Religio Medici: Sir T. Browne, edited-By Dr. D. L, Roberts 
| (Smith, Elder),—Chambers’s Algebra fog Schools : W, Thomson (Chambers). 

—A Flower-Hunter in Queensland and New Zealand: Mrs. Rowan, 

(Murray);—Elementary ' Botany; P, Groom (Bell).—Quarterly Current 

Charts for the Pacific Ocean (Meteorological Office),—Elementary Physics: 

J. G. Kerr (Blackie). © ae 
PAMPHLETS.—Remarkable Comets: W, T. Lynn, 6th edition (Stanferd). + 

| Quantitative Exercises for Beginners in Chemistry: A. H. Mitchell, 2 
parts (Reading, National Publishing Association).—A Catalogue of Recent 

Cephalopoda; Supplement 1887796 : W.: E. Hoyle (Eginburgh).—Mythos 

und Naturwissenschaft, &c.: G. W. A. Kahlbaum (Leipzig, Barth).— e 

Eleventh Annual Report of the Liverpool Marine Biology Committee, &c. 

(Liverpool). j . g ae 
Serrars.—Chambers’s Journal, February (Chambers).—-Natur’l Science, 

February (Dent).~-Fortnightly Review, February (Chapman).—Scribner’s 

Magazine, February (S. Low).—Journal of Botany, ebruary (West). £ 
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Cd SIMPSON AND CHLOROF ORM. It is, however, with chlorofogm @hat the name fe 
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“Sir James Young Simpson and Chloroform (1811-1870). 
By H. Laing Gordon. 8vo. Pp. xii + 233. (London: 
T. Fisher Unwin, 1897.) e e 

HIS, is the third volume of an importan? series 
© entitled “ Masters of Medicine,” of which two 
volumes have already been "issued under the editorship 
of the late Mr. Ernest Hart. The series is intended to 
contain the lives of men, both of this and other countries; 


< who have done much to advance the science and art of 


“medicine; and the introduction of chloroform is so 
intimately associated with the name of Sir James Simpson, 
that any’ series of the “ Masters of Medicine” would be 


infomplete jf it did not contain an account of one who: 


was largely responsible for the general employment of 


. this anesthetic. 


James YoungeSimpson was born in the year 1811 at 


Bathgate, a village in Linlithgowshire, where his father, | 


David Simpson, was the local baker and farrier ; he was 
the seventh son, and greaf things were foretold of him. ` 

Me attended the village school, and even as a boy, 
under the superintendence of his master at school, 
studied the arehzeological features of the neighbourhood, 
apd this study he continued later when he, attended 
Edinburgh University, where he was sent by the un- 


selfish assistance of his brothers Alexander and John, | 


who, after he was qualified, found the means to send him 
abroad. 

At college his life was much influenced by his two 
friends MacArthur and Reid, who had, by their example 
and precept, much to do with his greatness in the future. 
In 1838 he became in Edinburgh an independent lec- 
turer on midwifery; and in 1839, although only twenty- 
eight years of age, he applied for the professorship made 
vacant by the resignation of Prof. Hamilton. Finding 
his chance of obtaining the chair as a bachelor would 
be small, he went to Liverpool and returned with Miss 
Jennie Grindlay as his wife; and although the pro- 
fessors were opposed to hì being appointed, he was 
elected by the Town Council with the narrow majority 
of one vote. As a professor ehe attracted not only the 
students of the college, but older men who came to hear 
the recently despised subject of midwifery dealt with in 
a masterly and scientific fashion. 

The increased fame and, in consequence, the increased 
work attached, did not affect Simpson’s homely life. He 
found time to take pleasure in the companionship of his 
friends and relatives. It was his custom to keep opdéh 
house both at breakfast and lunchedn time, but his even- 
ing meal was reserved that he might enjoy the intimacy 
of his own family. 

It was in 1850 that Simpsgn took part in the great 
‘controversy on the merits of homceopathy, which he 
‘condemned as irwational, and it was through him to a 
reat extent that homceopathy was thoroughly crushed 
in Edinburgh. 

` Prof. Simpson’s versatility was remarkable. He was 
-able to discuss any subject i in literature, Science, politics 
or theology ; but it was in archeology that he did most 
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Simpson will chiefly be associated. To many people 
chloroform is anesthesia, and the previous introduction 
of ether is often ignored. It is, therefore, hardly super- 
fluous to repeat*that ether was introduced in 1842 by Mr. 
W. T. G. Morton, a-dentist ef Boston, Massachusetts; 

its use rapidly spread, and it was employed extensively 
in * America, Great Britain and abroad. The administra- 
tion of ether was not unattended with diffigulties ; the 
methods employed at that day would now be covsidered 
extremely crude, and many—both surgeons and chemists 
—were looking eagerly for a simple and more convenient 
anesthetic ; and Simpson, although at this time much 
occupied with his increasing practice, gave all his leisure 
to testing for himself the effects of numerous drugs. 
After innumerable failures he, togéther with Dr. George 
Keith and Dr. Matthew Duncan, on November 4, 1847 
at last tried chloroform, which was suggested to them 
by Mr. Waldie, a chemist of Liverpool, but had been 
discovered and described in 1831 by Soubeiran and 
Liebig independently: We may quote here the account 
given of the first employment of chloroform as an 
anzesthetic :— 


“ Immediately an unwonted hilarity seized the party— 
they became bright-eyed, very happy, and very loquacious 
—expatiating on the delicious aroma of the new fluid. 
The conversation was of unusual intelligence and quite 
charmed the listeners—some ladies of the family and a 
naval officer, brother-in-law of Dr. Simpson. But 
suddenly there was a talk of sounds being heard like 
those of a cotton-mill louder, and louder; a moment’ 
more and all was quiet—and then crash! , On awaken- 
ing Dr. Simpson’s first perception was mental. ‘This is 
far stronger and better than ether,’ said he to himself. 
His second was to notice that he was prone on the floor, 
and that among his friends about him there was both 
confusion and alarm. 

“Hearing a noise he turned round and saw Dr. 
Duncan beneath a chair—his jaw dropped, his eyes 
staring, his head bent half under hign ; quite unconscious, 
and snoring in a most determined and alarming manner. 
More nofse still and much motion. And then his eyes 
overtook Dr. Keith’s feet and legs® making valorous 
efforts to overturn the supper table, os more probably 
to annihilate everything that was on it. By and by 
Dr. Simpson having regained his seat, Dr. Duncan 
having finished his uncomfortable and unrefeshing 
slumber, and Dr. Keith having come to an arrangement 
with the table and its contents, the sederunt was 
resymed.” 


It is Simpson,too, whom we have to thank for fighting 
those who found if the practice of anesthesia something 
which was contrary,to their beliefs or pfinciples, and 
for making the giving of anesthetics an every-dafwagcur- 
rence ; and we can hardly at the present day imagine the 
little-mindeďhess displayed by thosę who endeavoured, 
fortunately withoat success, to oppose, the employment of 
anzesthetics 

About ten years after the introduction of chloroform 
he turned hfs attention to wound healing ; at this time 
bleeding was arrested" by tying the cut arteries *with 
ligatures? and the ends of these were left hanging out -of 
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ethe wountl. 41 1858 Simpson stated that he had fhade ` 


use*ofvirog, silver, and platinum wjres, and after sen 
years’ research he was led to the introductidn of acu- 
pressure, which essentially consisted in fie passing of a 
fine needle through* thee tissues across the course of an 
artery so-.ghat by pressure against the muscles the 
bleeding was stopped. He-was much disappointed that 
acupressure had failed to gain a place such as he would 
have wished; but the introduction of the eantiseptic 
method by Lister threw his process into the shade. 


During the last year or two of his existence he found 


it hard to carry on his work, and he had to take more 
rest, but he still kept on his practice although suffering 
from angina pectoris. However, in February 1870 he 
was obliged to take to his bed, yet even then he saw 
patients in his sick room; later his failing strength 
prevented this, and he passed away on May 5, 1870, 

Mr. Gordon has dealt with the facts at his disposal in 
an interesting manner ; but as the book is one of a series 
connected with medicine, and as Simpson’s chief claim 
to remembrance is associated with the introduction of 
chloroform, we are somewhat surprised to find that only 
about forty-four pages have been devoted to this portion 
of the subject. 

We think, also, that more might have been ‘nade of 
Sir James Simpson’s contributions to obstetrics, though 
no doubt the popular character of the series is responsible 
for the omission. R. T. B 





PROTOPLASMIC FROTH. 


The Living Substance as such, and as Organism. By 
Gwendolen Foulke Andrews. Pp. 176. (Boston: 
Ginn and Co., 1897.) mat 

HE authoress of this wordy treatise informs us 
(p. 173) that she started from a neutral position 

with regard to Biitschli’s vesicular theory, or even with a 

bias against it. Now, however, having become the most 


_ ardent of converts, she proceeds, with the proverbial zeal 


of a proselyte, to c&rry the original doctrine to extremes. 
Not content with proglaiming the existence of ‘foams 
undreamt of by Biitschli—“ wheels within wheels” ad 
infinitum—she uttegs what amounts to a denunciation of 
al] previous statements of biological fact and theory as 
misleading, and iñadequate, and urges in éffect that the 
whole science of life needs recasting from the new point 
of view, So far, she is doubtless within her erights. 
There is nothing in the expression of even the most 
singular views which can legitimately form the subject of 
complaint. Time'tries all things; and of the numereus 
hypotheses that are every year thrown owt to take their 
chaace in the world of scientific opiniom some will stand 
the test and wéll become the recognised truths of a later 
genewgiven, while others are simply destined to die a 
natural death. , But there is no excuse for presenting arfy 
theory in such a fofm as,that of the present volume, 
The obsourity of the style, the inordinate length of the 
argument, the weirisome repétitions, the general want of 
method and arrangement, form an unfair tax on the 
patience of the rgader, who may be excused if he ‘fails 
to firtl the one half-pennyworth* of bread to this in- 
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„warranted. 


1 


tolerable deal of sack. The-authoress should have'given: | Š 


us; in Ån ordétly manner, first the fact? she has observed, + 
and secondly such interpretations of them as she thought: 
Instead of this she has producêd a confused 
and intricate commentary on phenomena that for the 
most part are either not recorded at all, or are referred 
to in such a vague and general manner as to make it 
extremely difficult to jitdge*of their import. It is true 
that she 4ppeals frém time to time to her “researches” 
and “ results,” , without, however, proving much more . 


than her ignorance off the ‘meaning of those words. . 


Here and there we find an observation of interest, as on’ 
pages 58 (chromatin in the cytoplasm), 70 (explanatioņ 
of apparent Brownian movements), 116 (protoplasmic 
interchange in colonies of Raphidiophrys). But these 
are scattered and scanty, nor are they recorded ‘with 

scientific precision. Moreover, the want of. arrangement 
is such that the reader who wishes to refer_a second 
time to any observation will Be at a loss to@nd it. Here 
and there, also, some semblance of a definite conclusion 
seems about to emerge from the-general chaos. But the 
expected result, when not of a trite and obvious character, 
usually proves elusive ; and the reader who had hoped to 
grasp a new piece of knowledge nds himself put off with 
a handful of.empty verbiage— : . 


Ter frustra comprensa manus effugit imago. 


If any object is discoverable, it is to show that from 
nature’s point of view the living substance is everything? 
and the individual organism nothing. The authoress 
does not seem to be aware that so far as this is true, it ` 
has occurred to previous thinkers. It is refreshing to 
come across a few words of common sense like the 
passage she quotes from Darwin on page 173. But we 
can assure her that the theory of natural selection not 
yet being dead, its “re-birth” under her auspices is at 
present a superfluity. On page 52 she defends her 


practice of saying the same thing over and over again on 


the ground that nature herself indulges in repetition. 


This is true ; but nature dées many other things that — 


need not be imitated in a scientific memoir. The 
authoress would do well to supplement her studies from 
nature by taking a hint from art, especially in the way, 
of compression. “Very few and very weary,” said 
Macaulay of a book which had more excuse for prolixity, 
“are those who are in at the death of the ‘Blatant 
Beast?” The authoress would seem (p. 175) to be 


‘conscious that her own work may be open to the like 


criticism ; it is a pity that! she has not thought it worth 
while to aim, at a different result. 

The temptation to pass over the whole book in silence 
ise strong one. We have not yielded to the temptation, 
because we think that ¢he authoress is capable of better 
things. She is apparently possessed of means, leisure, 
perseverance ‘and enthusiasm—no bad equipment for a 
sciehtific career. 
but let her record with précision. 
disparagement of the microtame and paraffin bath ; they, 
are bad masters, but may be good servants. Let her not, 
think that she can overcome the inadequacy of figures’ 
and diagrams by abjuring their employment altogether. 
Let e condesgend to the use at the English language’, 


s 


Let her continue to observe patiently, ` 
Let her avoid cheam 
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. as itis written by ordinary people. Above all, ret her 
«seek the advice of some®leading man of scignce imwhom 
e has‘ confidence, and get him to revise her work 
before publication—submitting, if necessary, to a’ severe 


editing of her “results.” We trust that she will take in 
@ 2 Ps 
.. good part what we have thought it our duty to say, for 


” 


we feel convinced that if she will but consent to put 
‘a check on some of her impylseqand to proceed on lines 
~that-have stood the test of time and experiences the new 
~ work ith whiclt she threatens us may yet prove to be 
à real, and valuable contrifutan to the literature, of 
protoplasm. F. A. 5. 





| CATALOGUE OÈ MADREPORARIA.. 


Catalogue of the Madreporarian Corals in the British 
Museum (Natural History). Volume iii. The Genus 
* Montippra, the Genus Anacropora. By Henry M. 
Bernatd, M.A. Large ip. Pp. vii + 192. ‘Plates 
xxxiv. . (London: .Printed by the order of the 
Trustees, 1897.) 
OF the two generas Montipora and Anacropora, 
catalogued in this volume, the latter is stated by 
the author to be little nfore than a group of specialised 
Montipores, so that the contents of the book may be 
_ Said to relate nearly entirely to the single genus Monti- 
-pora, Quoy®and Gaimard. This genus is one of the 
ateef-building, perforate corals, included with Madrepora, 
Turbtnaria and Astreeopora in the family of the Madre- 
„poridæ. It is widely distributed in the Indo-Pacific 
‘region wherever coral reefs occur, and the Museum 
‘oollections of it have been largely added to of late years, 
by specimens obtained by Mr. Bassett-Smith, Surgeon 
R.N., from reefs in the China Sea, by Mr. Saville-Kent 


from the great Barrier Reef of Australia, by Prof.’ 


‘Haddon from : Torres Straits, 
Gardiner from Funafuti. 
_ The distinguishing structural feature of Montipora, as 
‘compared with the other members of the Madreporidæ, 
is the great development of the porous cæœnenchyma 
„between the corallites, and the comparatively reduced 
size and inconspicuous position“ of these latter. The 
upper surface of the ccefenchyma in these corals is 
furnished with an extraordinary variety of minute papillz, 


and by Mr. Stanley 


tubercles, and ridges, which*appear to be very liable to | 
change, so that even in the same specimen the differ- | 


ences may be sufficient to constitute four or five distinct 
types. In spite of this fact, the author has based his 
‘systematic classification of the species mainly on the 
characters of this defensive surface ornamentation of the 
‘ceenenchyma, and justifies his course on the plea that 
‘there is no other available alternative. The result” is 
that each individual specimen, and almost every fragment 
“may, without much difficulty, be regarded as a distinct 
species, and in practice this is approximately the ease. 
Thus of the eighty-eight new species constjtuted by the 


‘author, fifty-four are founded on single specimens or- 


‘stocks; and in fourteen others, there are, in the Museum 
*collection, but two specimens or ‘fragments to each 
‘species. The remaining twenty new species are repre- 


: sented by three or more specimens each, but it is evident, ' 
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cer to mést of these that ‘the puzzled ind. of* . 


the author has led him temporarily to a wholesale lump-" 
ing’ of the specinfens. These specimens ®r feputed 
species are degcribed with great care and detail, bug 
that they will be accepted as valid, species seems very 
doubtful. 

The volume is illustrated by thirty collotype plates, 
showing the corals either of their natural size or reduced 
to one-half’ gr two-thirds, and by four lifhdgraphed 
plates of the surface characters enlarged. Many of the 
collotype figures, owing to their reduced scale, are of 
eomparatively slight value, but the enlarged figures are 
very carefully drawn, and should prove highly useful 
for comparison; they would have been “of still more 
service if drawn on a more uniform scale, instead of, as 
now,. ranging between six and forty diameters. We 
tegret to note that eighteen of the #ew species in this 
volume are not accompanied by any figures, and of 
several others no enlarged surface drawings are given ; 
it is surprising that such a deviation from the established 
scientific. procedure of figuring new forms should be 
permitted in a work issued by our leading scientific 
institution. It would, further, have -been desirable to 
show by figures the “middle streaming layer” and the 
lower and upper layers of the ccenenchyma with their 
bent threads, since this terminology appears to be new. 

We venture to remark that the numbers of the speci- 
mens in the Museum Register are only quoted here and 
there in this volume of the Catalogue, whereas in the 
first volume they are scrupulously given in all cases. 


-Any one who has had to hunt up a type specimen in the 


Museum, will acknowledge the advantage of being able 


‘to quote the “registered number,” and it is very im- 


portant where, as in the case of these corals, nearly every 
Specimen is a type (and perhaps unfigured), that the 


| registered number should be given in the published 
Catalogue, so as to be available for identification. 


The maze of variations shown in a collection of recent ` 


corals call for'the utmost patience, courage and judg- 
ment on the. part of the investigator, and Mr. Bernard 
deserves the greatest sympathy andeencoufagement, i in 
the difficult and puzzling task which he has undertaken. 
G.9. H. 


. E ae 
OUR BOOK SHELF. 


1 
Daş Wachstum des Menschen. By Dr. F. Dafinfr. 

Vi t129. (Leipzig: Engelmann, 1897.) aa 
IN one hundred and thirty pages the author traces the 
physical development of man from the embryological 
state through that of foetal existence to childhood? and 
thence to puberty, maturity, and decay. 

The first few°chapters are devoted to the proportions | 
and weights of fœtuses of various ages, along witl? the * 
causes which determine the sex of offspritg. The view 
adopted is that ‘the*more vigorous element prewgils, the 
a@gument being based upon the fact that young primi- 
pare (seventeen to nineteen years)bear 4 large . percent- 
age of boys; while womens in full vigour (twenty to 
twenty-one years) bring fogth more girls, the percentage 





-of the latter decreasing again as thes age of the mother 


increases. 


Pp. 


- 


Pubertys with its accômpanying physical changes, : 


together with a severg condemnation of the corset and 
A . 


ie 
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moderg vigvs on beapty of the female form, occwpy the 
next section. + ` 

he average weight of the new-bdérn infang, the greater 
decrease in weight during the first fey, days of the male 


* than the female, and of the first-born than the children 


eof multiparee, alon wigh the subsequent daily increase, 
is given accurately. and in an interesting and compre- 
hensible style. . ; 
Although adopting weight /auze de mieux as a method 
of conrpafing brains, the fact that the inteYectual qualities 
of that organ do not vary directly with its nass is re- 
cognised, and Mlustrated bY reference to individual cases. 
Unfortunately, when comparing the results of varioys 
observers, no statement’ is made as to which, if any, 
membranes are ingluded with the nervous substance. 
The book? admirably adapted for students acquainted 
with anthropometric methods, comprising many original 
observations, deals mainly with measurements and 
weights. The absence of instruction as to how they are 
obtained, detracts from its value to beginners ; while the 
athological and anatomical details scarcely recommend 
it for popular instruction. 


Beschreibung der Hauptmethoden, welche bei der 
Bestimmung der Verbrennungswirme üblich sind. 
By W: Longuinine. Pp. 112, with 4 copper-plates 
and 21 figures. . (Berlin: R. Friedlander.und Sohn, 
1897.) | : i, 

TuIs excellent work had already been pyinted in 

Russian when Berthelot’s “Traité pratique de Calori- 

métrie chimique” appeared. The German translation 

may, however, be welcomed, because its scope differs 
considerably from that of Berthelot’s-book. The estima- 

„tion of heat of combustion is alone dealt with by 

Longuinine, the rest of thermo-chemistry being left 

“untouched. One of the results of discussing only a 
art of a subject-is that, as far as it goes, this book 

is remarkably complete. Besides a full description of 

-the calorimetric bomb and the precautions to be ob- 

served in-its use, an account is given’ of the older 

methods of estimating the heat of combustion, which 
are still used to some extent, owing to the high price of 

‘Berthelot’s bomb. Under certain conditions, duly set 

forth in the text, these old methods give exact results. 

The illdstrations are capital, though unfortunately not 

drawn to scale, and the whole volume is handsome. By 

some strange mischance, it is not furnished With either 
an index ow a table of contents. 


Cheltenham as a Holiday Resort. Part I. The Neigh- 
_bousing Hiil-Countty. By S. S. Buckman, F.G.S. 
Pp. 100. (Cheltenham: Norman, Sawyer, and Co., 


1897.) e 


THE “geology aad archæology of Cheltenham and the’ 
. neighboushood are described in this book in a way which 


‘will induce the reader to make further inquiries, into: the 
‘why and the wherefore of the interesting characteristics 
referred to. The book will add to the enjoyment of 
ramblers in.the country around Cheltenham, and will be 
of special valtie to those who visit the district in seaych 
of scientific information, The author has himself made 
investigations of Cotteswold geology, afid his book con- 
taifs the. results of original observ&tions as well as 
references to the work of others. 

Eight 


6 
Natt Diary. Compiled by Francis H. Allen. 
photogravures.e (London : Gay and Bird). 
ON the left-hand pages arg literary extracts,*chiefly from, 
Thoreaues; on the right, blank paper for¢he évents of the 
natural year, witl: ere and fhere a printed mote. The 
naturalist who uses the book must give it all its value. 
He would do much better to buy a note-book and a copy 
of Thoreau’s “Walden.” This is a. book for show and 


not, for use.’ The eight photogfaphs from nature are 
‘capital. - L&C. M. 
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LETIERS TO THE EDITOR 


: -#. : ae, 
{The Editor does not hold fimself responsible Jor otini 


pressed by his correspondents. Neither can. he undertake 
ta return, or to correspond with the wPiters of, regcleè 


manuscripls intended for this or any other part of NATURE. ẹ 


No notice is taken of abuymous communicacions.] 
' 


Protective- and Pseudo-Mimicry. . 


I HAVE just been reading, the presideritial address to the 
Entomological Soatety on the subject of mimicry, and one or 
two statements with regard ta mimicry among the Beterocera 
seem to me to stand in needgof correction. It is stated othe 
aythority of Colonel Swifthoe that Zeracolus etrida is accurately 
mimicked by the geometef Abraxas etridoides, and that this 
supports his contention that the species of Zeracolus are 
protected. i . 

I described Abraxas etridoides from a single specimen taken 


on the Palni Hills, South India, by M. Elwes, pointing out its > 


resemblance to the Zeracolus, which also ocaurs in SoutheIndia. 
This was quite enough for such an arder& studert of mimicry as 
Colonel Swinhoe to base the above statement on, without 
knowing any more of the species, and probably without ever 
having seen it, the type being im a private coljecti8n. I have, 
however, lately received mor@ specimens, and been able to learn 
its habits from collectors on the Palnis, where it rests in damp 
woods during the day on the plateau, as is the habit of the genus, 
whilst the Zeracolzs does not occur on the hills, but. flies in the 
hot sun of the plains“ 6000 feet befow ; the fact “beiig that alb 
the species of the genus Abraxas secrete acrid juices and are 
distasteful, whilst Zeraco/us is not frotected. 


Again, it is stated that Danaid butterflies are mimicked by | 


three genera of the Chalcosta group of Zygenide.’ These again 
secrete strong acrid juices, as does the whole family to which 
they belong, and they are so distasteful that M&rdly any other, 
animal will, touch them; their habits, too, are extremely dif 
ferent from those of butterflies, and no one who knows them in 
life could possibly believe in protective mimicry between the 
two groups. The Chadcostas sit about on: tree trunks, but are 
very easily disturbed, when they fly with an extremely wavering 
flight for a short distance and then settle again. - The only excep- 
tion in this habit known to me is the Papilio-shaped genus Histia, 
which flies high over forest: trees backwards and forwards with 
wavering flight, resembling that ofthe Vapourer Moth in our 


London squares, and looking so unlike ‘butterflies that not even . 


the veriest tyro could mistake them, besides being about one- 
third the size of any Papilio, Both these cases, therefore, will, 
I think, have to be relegated to the rapidly swelling ranks of 
museum-made mimicry. : 

Protective mimicry entirely depends òn community of habit, 


zand it used to be considered that accurate field observations 


were necessary tò establish it. Now that it has been degraded 
to the matching of specimens in a drawer like ribbons in a shop, 
being a nice easy subject to philosophise on and entailing a 
minimum of work, it' has lost al claim to serious consideration. e 
February 8. i _G. F. HAMPSON. 





1 T 
Oat Smut as an Artist’s Pigment. 

THE deep brown. or sepia-coloured spore dust often seen on 
cereals, and arising from the presencé of a fungoid, growth, is 
sufficiently rich in colour to become useful as a pigment for the 
artist. The colour obtained from smutty oats, for example, is 
of a deep rich umber shade, sometimes approaching to sepia in 
tone. Satisfactory experiments were made regarding its fast- 
ness to light and atmospheric influences. Specimens of the 
piment painted on paper as a water-colour were exposed to 
direct sunlight for severat months; and after this rather severe 
‘trial, they were compared with unexposed duplicate specimens. 
Little change in the appearance of, the colours was apparent. 
With mild diffused daylight—such as that of an ordinary, well- 


‘illumined room—the colour remains quite fast and unaltered. 
Experiments swere made on 4 small scale with oat smut pig™ 


® 


ment, and the results seemed highly satisfactory. Several oe 
grams of the dry spore dust wére collecteg from smutty oats, ie 
and it was found that twelve heads of such wats yielded sixe , | 
grams of the .brownish-black dust. This powder, beingofa e. Wy 
-dry.and light nature, had first to be moistened with a few drops R 
of alcohol, then mixed with guin and water to form a water- ' a 
coloyr pigment. @n its deepest tones it is of a fine sepia shade, , f 
deepenifig to a brown-black, On diluting with watėèr or Chinese & 
e X 
-<4 


*° : i ; r ; . . ; 
p? ° s "° . s 
. “FEBRUARY 17, 9898] $ NATURE © a + 365 








= . 
“ ‘white, pleasing tints of a flat brown, of the pheasant-egp“cast, 
i E This cqjour hàs met with approval,amongaartist 

ds to whom it was shown., ẹ 

` The beauty of colour and fastness to light of this pigment, 
from sych an unSromising material, may be of interest to artists’ 

ø colourmen. fe ë DAv ID PATERSON. 
Leabank, Rosslyn, Midlothian. ° 


Early Spring Flowers, ; 

Your readers will doubtless have been, observing how the 
mildnesgof the weather this winter, so far, has hastened Gn the 
spring flowers. Iam inclined to ghink that some of the dates 
mentioned below have not often been paralleled. The dates in 
brackets, of the usual flowering times, have been taken frotn 
Babington’s “ Manual of Botany ” and Johnson’s ‘‘ Gardeners’ 
Dictionary.” December 10, 1897, Helleborus fætidus (February) ; 
December 23, 1897, Evrasthis hyemalis (February, March) ; 

. December 31, .1897, Jrés histrio (December to March); 
January 14, 1898, „Mercurialis perennis, § (April and May); 
January 14, Corylus avaglana, 8 ; January 29,? (March, April) ; 
January ‘15, Galanthus nivalis (February); January 19, Ane- 
mene hepatica (March, April); January 20, Anemone fulgens 
(February #0, 1897), (March, April); January 20, Ranunculus 
Ficaria (Februaty 20, 1897), (Apail, May); January 20, Viola 

. odorata, wild (March, April); January 21, Jris histrioides 
(March); January 21, Tussilago Farfara (February 20, 1897), 


(March, April); January 21, Berberis Aquifolium (April); |\ 


January 22, Potentilla Hraguriastrum (April, May); January 
24, Primula vuigaris, wild (March to May); January 24, 
Crocus aureus (February) g January 26, Omphalodes verna 
(March) ; January 29, Aucuba japonica, § (June). On the.¢ 
plant there is no sign of flower yet, and the berries ‘have just 
turned red. January 29, Ulmus surculosa (February 21, 1897), 
(March to Mag); January 29, Daphne Lanreola (February, 


(February). Among other plants which began tg flower in 
November, and have gone on until now with unusual luxuriance, 
we have noted Garrya elliptica, § (just over), Viburnum Tinus, 
Petasites fragrans, Lonicera. fragrantissina, Ionopstdium 
acaule, Erica carnea, garden violets, and primroses, single and 
double, and forget-me-not. I may add that’ on December 1, 
1897, in the course of an hour, in and around the garden here, 
I noted upwards of 120 different kinds of plants in flower. 
few were winter flowers, but most of them were belated summer 
. ` and autumn ones, 

Aphides are feeding on young rose and iris leaves, and slugs 
are playing havoc with young shoots of herbaceous and alpine 
plants. :* 

‘ ‘A young. rabbit was seen ten days ago in Devonshire, and in 
Gloucestershire a nest containing eggs of the blackbird and one 
of. the robin, with eggs were found about the same time. , 

Dadnor, Herefordshire, January 31. E. ARMITAGE. 

. : et 





° Insusceptibility of sects to Poisons. 


In your review of *‘ Notes of a Naturalist and Antiquary”’ in 
the issue of November 18, it is: said that’ the caterpillar of the 
Spurge Hawk Moth “feeds exclusively on the Sea Spurge, 

e although the plant secretes an acrid juice ‘so painfully 
poisonous that it is difficult to imagine a digestive apparatus 
competent to deal with it?” za p 

This recalls to me a case, which came under my`notice some 
years ago, in which a druggist’ had prepared a quantity of 
poisoned wheat for killing sparrdws, then lately introduced here 
and a great nuisance, by soaking it in a solution of strychnine 
coloured with magenta. He found that on keeping-it for some 
time in cardboard boxes it became infested with weevils; so 
I examined it to find if it really contained the alkaloid. The 
boxes were full of weevils and their excrement, and the wheat 
was. more than half of it eaten. Strychnine was present «in 
thé wheat in the weevils, and in ‘apparently larger proportiott in 
bie excrement, so that it had ewidently passed | ghrough the 
digestive apparatus unchanged. WILL. A. DIXON. . 

Sydney, Decembeg 31, 1897. » Ik 

: * ` 





. @ 7 e 7 
.Mr. Drxon’s letter supplies a further ‘illustration of the 
curious fact that certain insect, larve are able to feed upon 
poisonous plants with impunity, and can pags through their 
digestive system an amount of poison sufficient to kill paty a 
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March); January 29, Arabis albida (February 21, 1897), 


A 


| grass field and the English Channel. 


e . è 
more highly organised being. It is perhaps owjng fo their 
` being less highly organised that they are not susceptible to the 
poisoh. Although vari®us instances in support of thæfac® hate 
been placed ôn record, I have not met with any attempted . 
explanation. * . © 

M. Félix Plateau, in a paper onethe’ phenomena of 
digestion in insects, published in thé Adénotres de D Académie” 
Royale de Belgique ‘(tome xii.), an abstract of whigh may be 
found in the Annals and Magazine of Natural History (set. 4, 
vol. xvi.), has remarked that some substances resist the digestive 
action and are pagsed with the excrement—as in the čase of the 
weevils examined by Mr. Dixon. Such, he Says, are the 
chitine of the integuments.of irfsects, vegetate cellulose, and 
chlorophyll, which by the aid of the micro-spectroscope may be 
d&ected at all parts of the alimentary tube of herbivorous - - 
insects ; but he says nothing of the effects of poison. 

Dr. T. R. Fraser has shown (Ann. and Mag. Net. Hist., ser. 

3, vol. xiii. ), that the caterpillar of Deiopeia puichella feeds on the 
virulent poison contained in the kernel of the’seed of Physostigma 
venenosum, and is unaffected by the poisonous principle of the 
kernel—‘‘eserinia.” Yet he ascertained by experiment that 
the caterpillars subjected in various ways to the action of 
hydrocyanic acid quickly diéd, proving that this species 
possesses no universal panacea’ against all poisons. 

Curious to relate, another insect, a weevil <Axthonomus 
druparum, feeds with impunity on the very poison which is 
fatal to the last-mentioned insect, namely on the kernel of 
Prunus cerasus, the poisonous properties of which depend 
on the hydrocyanic acid it contains. It appears, therefore, that 
what is one insect’s food is another insect’s poison, and w2ce 
versé, - The subject offers a fine field for investigation, and the 
results of further experiments, if made known, would be of 
interest to many besides professed entomologists. , 

- THE REVIEWER. 





Variation of Water-Level under-Wind-Pressure. 

In confirmation of Mr. Wheeler's ‘observations as to the 
variation of water-level under wind-pressure, two interesting 
beaches in the Great West Bay may be cited. 

At the Chesil Bank (where all forces combine to raise the 
water-level) a height of 42 feet 9-inches above normal spring tide, 
high-water, is the height of the shingle-barrier raised by winds, 
waves, and currents to bar their own progress. Within the same 
bay, in the minor inlet of Torbay, the beach at Goodrington 
Sands (exposed to an easterly drift of more than 200 miles, and 
to waves exceeding 300 feet from crest to crest) rises 5 feet 
above the mark of fine weather spring tides; and this low bank 
is, or was when I saw it in 1889, the sole barrier between a 
The explanation clearly- 
~is that the harder it blows from the east, the more the level of the 

English Channel is lowered and the waters of Torbay with it. 
Torquay, February 4. e A. R. HUNT. = 





Bipedal Lizards, . 


My corgespondent, Mr. H, Prestoe, has taken the ‘trouble to 
examine the collections-at the Natural HĦstory Museum, and 
by so doing has identified the bipedally-running Diamond Lizard. 
of Trinidad, referred to in my last week’s communication, with 
the Ameiva surinamensis of Gray. This identification is of 
additiona] interest, since it associates the faculty and habit of 
bipedal locomotion with yet.a third family group of th® lizard 
tribe, namely, that of the Teiidze. $ ° 

A good illustration of the species under notice, in a state of + 
repose, is given in vol. v. of Lydekkér’s ‘ Royal ‘Natfiral 
History.” W. SAVILLE-KENT. 








° ` . 
THE TOTAL ECLIPSE OF THE SUN. 


HE first Indian? mail dispatched after the total 
eclipse of January 22 has now „arrived, and it 


| brings a number of details of the werk done and results 


obtained during the two mPnhutes ‘of totality. It is 
therefore now possible to gupplemegt the information 
derived fror cablegrams already published in NATURE’. 
(January 27, p. 294) with extracts from the reports of 
the various eeclipse parties. The Government of India 
kena to have rendered assistance to all the-obseryers, 
and it has earned the gratitude of men of science , 
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. for the active interest ghown in the whole of the astro- 
nomical operations. Rarely, if ever, has the work, of 
observers been given greater facilitfes ; and, the crèdit 
for the success of the recent eclipse investigations is 
“due, to a large extent, to the help of the Indian Govern- 
ment, as well as to the perfect weather which prevailed. 

The invaluable aid given by the officers and crew of 
H.M.S. Melpomene was described by Sir Norman 
Lockyer in last week’s NATURE. The results obtained 
by this*néw eclipse force appear to have, exceeded the 
highest anticipations, and our only source of regret is 
that the traine@ perception§ of the officers and men of 
our ships have not previously been enlisted to -advance 
the knowledge of solar physics by observations of sola: 
eclipses. Naval offyers are so familiar with optical in- 
strumente, that they need but a few hints to be able to 
make most of the observations required during eclipses. 
The “Melpomenes” have proved their efficiency ‘as, 
eclipse observers, and we hope their; work will be. taken’ 
asa model’of what can be done upon future occasions 
by enlisting the sympathies ofinaval officers and men 
in astronomical investigations ; for the knowledge thus 
obtained is both abundant and valuable. To the assist- 
ance given by Captain Batten, who took charge of all 
the affairs of administration and organisation, must be 
ascribed a large portion of the success at Viziadurg. | 

Sir Norman ‘Lockyer expressed this opinion in the 
course of a few remarks made by him at the end of the 
eclipse. Ce axe : ‘ 

“ You have no right to.cheer me,” the Ziaes of India reports 
him to have'said, :“‘ but I have the right to cheer you, and had I 
a hundred.and fifty throats I would do it right heartily. Itis you, 
the officers and men of H.M.S. Melpomene, who have been run- 
ning this camp, and we three have just stood by. You have done 
all the work, and you have been making a bit of history, not only, 
for British science but for the British Navy. The records of this 
expedition will be logged in one of the Admiralty books, and I 
am proud to have been associated with you in this Eclipse 
Expedition of 1898. The work you have done,has not only 
been in proportion to your numbers, a hundred and fifty to three, 
but you ‘have borne the burden.and heat of the day, and J thank 
you from the bottom of my heart for the admirable manner in 
which you have behaved towards we land-lubbers. We have 
done our best, you have done your best, and between us we have 
to-day accomplished what has never previously been done in the 
history of the world. A hundred and fifty British Bluejackets 
have observed an eclipse just as perfectly as if they had been 
drilled for years instead of a few days., We have been perfectly 
successful along all the lines of work we laid down, and we have 
dofe everything we tried to do. Ido not really thank you a bit, 
but I congratulate you fiom the bottom of my heart upon the 
splendid success you have achieved.” 


' From the varioug reports which have now feached 
this country, we make a few extracts to show what 
scientific results were obtained at the eclipse stations, 
beginning with extracts from the letter contributed by 


Sir Norman Lockyer to Tuesday’s Morning Post. : 
: _ @ 


a VIZIADORG. . 

“ When I come to the scientific results I hardly know how to 
begim, for there is so much to tell. The ‘Melpomenes’ have 
certdinly beggared all former records. In the prismatic cametas 
every plate we hoped to expose at the different times, carefully 

e thought out beforehand and bearing in ming the capacities of 
the two instrimgnts, now bears a precious record. In the two 
cameras the number of spectra photographed amounts to about 
sixty 3, 0#fhese forty are distributed over four plates—‘ dropping 
plates,’ as they have, been called, because they drop inch by int 
and second by second asthe beginning and the end, of the total 
phase. On each plate therefore we:get a history of the visible 
solar atmosphere for tọn secondsg the lengt®s of the arcs tell 
how the different ‘themical constituents are distrébuted, and 
their positions tell us exactly what. the constituents are. In 
scme of these records it has been roughly estimaged that we 
have to deal with a*thousand lines. It is pretty certain, then, 
that many months of careful. measuréments will be neceésary: 
before we can form a detailed idea of the advance secured. 
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- notice of them whatever. This result seems entirely in harmony . 





e id : s 
« AS was anticipated, the increased dispersion has distinctly * >» 

helped eis on ingour knowledge of th® coroga. Several beautifuh $ 
corona images have been segured on both of the ene 
cameras? The want of any visible connection between ‘the~ 
materials of the corona and of the chromosBhere is again 
demonstrated. The definition in some of the plates is so good sę, 
that the bases of the streamers are depicted in the coronal 7 

rings, while the prominence and chromosphere rings take no- 


with the telescopic observations eof the structure of the corona 

which Imede with a §3-inch Cooke telescope. The prominences y 
seemed entirely disconnected from the corona structure lying . 
near them, and there was ne increase of luminosity as the `> 


propinences were approaclfed.” ° =f i 
- The “ flash” spectrum was*photographed, both at the begin- 
ning and end of totality, with the six-inch and nine-inch pris-. x 


matic cameras. The results of the six-inch camera with the twe 
prisms (see p. 295) surpass all previous records, about double the- 
number of lines photographed in Novaya Zemlya in 1896 being 
recorded upon the plates. Photographs of ethe corona were 
obtained with a ‘four-inch' telescope fed Wy a ccelostat. „Lieut. 
Blackett, R.N:, in charge of the star observations, reported thè- 
appearance of some object betweén Mars and Jupiter, where ne. 
star down to the third magnitu@e occurs on the chart. Prof. 
Pedler, using asgrating spectro&cope, observed during the total. 
phase “that the strong arc lines of iron and magnesium were ' 
visible on the inner corona, while no spark lines were seen.” ` 


Meteorological Phenomena. 


| Mr. J. Eliot, F.R.S., the Meteorological Reporter to 


the Government of India, says %$— 


‘t The meteorological phenomena accompanying the eclips ©  * 
were much less striking thin was anticipated. Observations. 
expressive of the air were taken with a barometer gnd‘a Richard | 
Frere’s continuous self-registering barograph. The trace on ` e 
the barograph on the 22nd.was practically identical with those, 
on the 21st and 23rd, and the influence of the solar eclipse was . 
either nil or very small, and will require careful examination of ‘+ 
thé tracês to detect. i i 

‘Observations ‘of the temperature of the air'were taken by 
means of six.thermometers by Bailey, which had been carefully ` 
tested at Kew, and also by means of a Richard Frére’s thermo- 
graph. The observations show that temperature rose more: 
slowly than usual from 11 a.m. until about totality, when it fell. 
rapidly about 5° F., and was constant for some time after totality. 

“ This fall in temperature at Viziadurg was partly at firstdue "+ 
to-the usual change from land winds to sea breezes, which. | 
usually takes place at noon. On the day of the eclipse easterly: ' 
winds prevailed during the previous night and morning until, 
about 12.15 p.m. A short period of calms and light airs 
obtained until three minutes before totality, when the wind ` 
shifted to west, and blew more or less steadily and strongly -’ 
during the remairider of the day. The only instrument which 
showed any large influence due to.the eclipse was the solar- 
radiation thermometer. It ros@ steadily from sunrise until è 
about 5 minutes after the commencement (źe. 11.15 a.m.), when: 
it read 144° F. It fell continuously and with increasing rapidity 
until the end of totality, when if registered 814° (practically the 
temperature of the air.) During the latter part of this period!, . 
it fell at the rate of upwards of 4° in five minutes.” 


SAHDOL. 

The observations at Sahdol (says the Pioneer of January 25) 
were completely successful. The Astronomer Royal exposed 
seven large plates during totality, and.twenty four more during the - 
partial phases. ‘ His photographs show the sun’s image four inches ‘ 
in Yiameter. Prof. Turner took twelve pictures during totality, .. 
and two plates in polaris@d light. The photographs taken by 
the Astronomer Royal and Prof. Turner during the eclipse have- 
been developed, and are highly successful. 

 Mitchie-Smith, the Madras Government Astronomer, . 
took seven good photographs with a 40-foot. telescope. . 5 
Photographs’ #f the coronal*spectrum were taken by Mr.™S ame 
Moos. Several draughtsmen of recognised ability, including `’ % 
General Strahan, Sir Thomas Holdich, Geteral Woodthorpe, . j 


and Colonel Barr, made coronal drawings during totality. ., 
WARDHAGAN]. oO, . = X, 
The eclipse was observed here perfectly. Twelve photographs ..' J 


of the corona wereesecured ahd twenty-four photographs of the. . 
spectrun® All the photographs developed’ are very good..*' 
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« « ‘Captain Hills”. corona spectra are excellent, showing’a small 


v. radial extension of the li®es. Captain Hills oktained ẹ series of 
WA gexpostires for the Hash at the peginning and end of totality, 


„ê 


1 


y3 


showing the whole spectroscopic history of the sun’s limb, from 
~- the solar spectrum through the flash to the prominence: 
* — Mr. Newall’found the’coronal spectrum too faint at a quarter 
-diameter from the sun’s limb fof determination of the. velocity 
, in the, line of sight, but caught the bright lines ïn the spectrum on 
‘another photograph at the end of totality. Mr. Newall-observed 
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- very strong polarisation in thea corana. visually, and also observed: 


“the green coronal ring with the objective grating spectroscope. 

Aas anaes JEur. tae Be ows 
- The eclipse party from the*Po@pa College of Science, under 

Prof. K. D. Naegamvala, had igs camp at Jeur, and withif{ two 
hundred. yards of it were the Lick observers, under Prof W. W. 

Campbell. At Jeur were also the Japanese astronomers, under 
the direction of Prof. Taero, with Prof. Hiramaya and two 
assistants. “Two miles further south was Mr. C. Burckhalter, 
with Major Harkness, Captain Dugon, and others. Every branch 
-of eclips work*wag represented at Jeur. 

AH the eclipse parties at this station may well be congratu- 
“lated, on the successful issue of their arduous labours and careful 
preperation. ‘Thirty good photographs of spectra, fifteen of 

which” are e®cellent, were stqired by Prof. Naegamvala, and 
.about the same number by Prof. ‘Campbell. ,In the case of the 
Poona eclipse party these preparations were rendered patticularly 
-arduous by tlfe very ‘late’arrival of some of the principal instru- 
ments sent out from Englénd-;: Prof. Naegamvala’s Cooke 6-inch 
:gpectroscope having ‘only arrived on January 11: Upon this 
instrument two prisms of 45° were mounted, and the length of 
¿spectrum given by them was twelve inches. ‘ The ‘‘ flash” spec- 
trum was caught on three plates, and on one spectrum the length 
from D, to H is eight inches. The Maharajah of Kohlapore, 
who had libgrally supported Prof. Naegamvala with funds for the 
-eclipse instruments, specially deputed Prof. Apte to join the Poona 
e party. Prof. Apte secured some very interesting observations on 
the Visibility of planets during the course of the phenomenon, 
„and theywill be of value in determining the intensity of thé 
corona light. 


In addition to the information given in the foregoing extracts, 
we learn that at the British Astronomical Association’s camp at 
‘Talni good photographs of the corona were obtained, and Mr. 
Evershed succeeded, in photographing the “flash” spectrum, 
-and in‘carrying out the whole of his extensive spectroscopic 
programme. At Gogra, north of Nagpur, Dr. Copeland 
-obtained photographs of the corona with his telescope of 40 feet 
focal length. Particulars of the instruments employed at the 
‘various stations have already been given in NATURE, 








PITCHER-PLANTS. 


AMONG recent additions to the attractions of Kew 
Gardens is a house largely devoted to pitcher-plants ; 
„and the past year has seen several important additions to 
` .our knowledge of this very interesting class of plants. 
Pitcher-plants, as enumesated by Prof. Vines, are found 
in ten genera, distributed through five widely separated 
natural orders, viz. (1) Sarraceniaceze (Sarracenia, Darl- 
ingtonia, Heliamphora) ; (2) Nepenthaceæ (Nepenthes) ; 
( SA sclepiadaceæ e. ; (4) Saxifragaceæ (Cepha- 
. latus) ; (5) Lentibulariaceæ (Utricularia, Geniisea, Poly- 
_pompholyx, Biovularia), Of these the only natives of 
this country are the “ Bladder-worts” (Utricularia), of 
which several species are not uncommon in running sand 
*. standing water. But the genus swith which the. name is 
usually associated is Meferithes, the’ only representative 
-of the order, to which about thirty-two species are assigned 
by Bentham and Hooker, natives of the East Įħdian 
Archipelago, or scattered through Asia, Africa, Mada- 


~. gascar, and Australia ;? but the number of known species 


15. H. Vines, “The Physiology of Pitcher-Plants.” (Reprint from 
„Journ. Roy. Hort. Sgc. vol. xxi., 22 pp. : 
e- _ S. H. Vines," Phe Proteolytic Enzyme of Nepenthes.” (Annals of Botany, 
” December 1897, pp. 563-584.) 
' H. J. Veitch, ‘' Nepenthes.” (Jorrn. Roy. Hort. Soc. 1897, pp. 226-255.) 
F..W. Burbidge, Remarks‘on the above, (70. cit. pp. 256-262.) 
-F. M. Bailey, ‘Contributions fo the.Flora of Queensland,” yol. i. part x, 
uly 1897." . : : 
aa J 2 Mr. Bailey describes and figures two new species from Que€nsland. 
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‘is mow considerably larger. About foty species ar 
hybrids ‘are now under cultivation at° Kew. Mr.,H. J. 
Veitch—gvhose fifm has done so much for the introduc- 
tion of these,plants into cultivation—in his admirable 
account of the genus in the Journal of the Royal Horfi- 
cultural Society, gives twentyefour as the actual number 
of true species in’ cultivation, in additiop:to a large 
number of varieties, and primary, secondary, or tertiary 
hybrids. f . a ‘ ; 

Nepenthey is not grown for'the sake of*it¢ blossom. 
The flofers, borne in terminal inflorescences, are small, 
‘and of simple type, the pefianth consisting of four usually 
green segments. They are unisexual and dicecious. I 
find no reference to any insect-visitors to the flowers ; 
and they- are probably anemophious. The interest of 
these plants centres in the remarkable terminal ap- 
pendages to the'leaves in, all the known species, the 
ascidia or pitchers, which are constructed on a uniform 
general: type, though varying greatly in‘ size, form, and 
colour. To promote the formation of these pitchers, 
cultivators usually “stop ” the blossoming, so that special 
cultivation is needed for the production of hybrids.” The 
pitcher itself is generally regarded as an expansion of the 
petiole or leaf-stalk.; Sir Joseph Hooker describes it as a 





Fic. 1.—Nefenthes Sedenii, @re-sixth natural size. e 
` 


“ modification of a’gland situated aś the apex of the mid- 
rib of the leaf.” The lid is always completely closed 
until maturity, and the fluid is excreted. within the 
enclosed chamber. E IA 
The composition and properties of this fluid have been 
the subject of many investigations, Notwitħstanding 
that one or two recent inquirers have come to a contfary 
conclusion, the observations and experiments of Prof. 
Vines may be said to have finally settled the point that it 
contains a true digestive principle. The teleological bias 
of the eighteegth century connected these pitchgrs of 
water with the needs of thirsty travellgrs’or of birds. 
‘Linnzeus describas the pitchers as “ aquam dulcem 
limpidam, amabilem, confortantem, frigidam ~“swppedi- 
tantia, ad necessarium ‘hominis usumọ’ and goes into 
raptures when adopting the name {Vepenthes proposed by 
Breyne :— Cum enim et haec non Helena Nepenthes, 
certe Botarlicis omnibus @rit. Quis Botanicorum longis- 
simo itinere profectus, si mirabilem hanc- plantam re- 
periret, non admiratione-raperetur, totus attonitus, prae- 
teritorum’ malorum oblitus, mirificam Creatoris manum 
dum obstupescens ađspiciret?” There are.unforthyately 
two valid arguments against Linnzeus’s theory :—In the 
e s s 
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* carnivorous. 
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. first place the fluid is abşolutely unpotable ; and secondly, | 


néayly ,all_the*known species of Nepenthes . grow in 
climates where the traveller need ne¥er be thirsty. Mr. 
Burbidge states that on the great mquintain range of 
ina Balou, in North-west Borneo, the “paradise of 
pitcher-plants,” therë is @ deluge of rain every night in 
the year, while in the day-time the air is in a constant 
state. of “Scotch mist.” The internal surface of the 
pitcher is provided with a large number of specialised 
- glands, from which the secretion is poured out into the 
pitcher. The fluid has a slightly acid reattion, and 
yields a large qfantity of sdlid matter on evaporation ; 
and the most trustworthy analyses that have been mad 
show that the preponderating unorganised constituents 
are potassium chloside.and malic and citric acids, with 
smaller quantities of soda, lime, and ‘magnesia. The 
researches of: Vines have convinced him that the pitcher 
secretes an enzyme which has the property of digesting 
organic substances in the presence of an acid.which is 


. always found in the fluid ; and that this digestion is not 


due to the putrefactive bacteria which are always. present 


_ inthe liquid. All the species of Nepenthes are either . 


«Fic. 2.—Pitcher of, Wepenthes Dicksoniana, one-fourth natural size. 


epiphytic or grow in. wet soil, and agree with other 


carnivgpous plants, such as Drosera and Diowea,, in | 


hgving a very reduced root-system ; the food-substances 


obtained through the pitchers thus supplying the lack of 


nuti¢ment from the soil. 

None of the other -pitcher-plants, with the possible 
exception of Cephalotus, are, according to Vines, truly 
In most cases they ares insect-traps, but 
they producewo digestive enzyme ; the captured insects 
are deggmposed by the microbes which abound in the 
fluid? and the products of decomposition absorbed by the 
plant. In Dartifgtagiia, and in Sarracenia, one species 
of which, the “Side-saddleeplant,” is abundafit in bogs in 
the Northern United States and in Canada, the lid is 
replaced by a hod} and inse&ts are attracteds by honey- 
glands placed near the mouth of the pitcher. In Déschidia 
the -pitcher, which has no lid;is not nutritive ; its main 
use appears to be*to husband the water required by the 
plant. The pitchers of Cepfalofus closely resemble in 
appearance those of Nepenthes. Several specie of Utri- 
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cularid, or Bladder-wort, are among the prettiest of our 


divided leaves, ornamented with the minute bladder, 


-water-lants,ewith their pale yellow dowers and a aa 


which are closed by aevalve opening inwaxds, thus pre- - 


„venting the escape of innumerable aquatic animals whith 


creep into them. It may be added in conclusion that ®, 


one of our few native non-chlorophyllous root-parasites, 
the Tooth-wort (Lathrea squamaria), belonging te the 
Scrophulariaceze, has siagular hollow underground. scale- 


leaves, which maybe regarded as rudimentary pitchers, . 


and resemble those. on the exoti¢ terrestrial speeies of 
Utricularia, Their pugpose appears to be the revere 


.| one to that of the pitchers of Dischidia, viz. to serve as 


organs for the excretion of superfluous moisture. 

- Our illustrations are taken from Mr. Veitch’s paper on 
Nepenthes in the Journal of the Royal Horticultural 
Society. Fig. 1, a hybrid known as N.‘ Sedendt, a cross 






Fic. 3.—Wepenthes Edwardsiana. 


between W. Khasiana and an unknown. species, shows 
the general habit of the genus. Fig. 2 represents the 


magnificent pitcher of W. Dicksoniana, a cross between N. 


Raffiesiana and N. Vetichit. In Fig. 3, N. Edwardsiana, 
Hook. f, a spike of male.flowers is shown; also a 
magnified portion of the glanduliferous surface’ of the 
pitcher. : _ A. W. B. 
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A NEW ARTILLERY CHRONOGRAPH! 





THE ordinary chronograph used in dtillery experi” . 


ments consists of a-falling shutter held suspended 


by an electromagnet whose circuit is broken by the’ pro-. » 


| jectijė, which cues a wire in its passage. Other wires arg - 


1 Based upon an article in La Nature, pp. 97 and 122, 1898. 
s Er as = 


Æ _ This apparatus, which has 
- devices, is open to a’fundamenta 


“Eo one is cut a :knifesis liberated which, 
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. ‘+ cut at tatervals along the path of the projectile, atf as 


strikeg. the 
‘Shytter and imprints a mark uppn.it. These marks form 
a record of the speed of the ball in, terms of the known 
speed, of a falling body.- 
heen perfected by many 
objection. The release 
of the,shutter and of the knife takes time, a short time 
‘may be, but an amount of time which becomes objection- 
able when intervals as small ds one-tweptieth of g second 
have tọ be dealt with. Projectiles nowadays &%ttain 
velocities of half a mile per second, and a new and more 
accurate means is required for dealing with them. 
Such-an instrument has been*devised by Prof. Cushing 
Crehore, of Dartmouth College, and Mr. Owen Squier, 
lieutenant of artillery in the United States Army. It is 
based upon an electro-optical principle of comparatively 
recent discovery, that known as the Faraday effect. 
Wher? a beam of light is polarised by a Nicol prism and 
then sent through another Nicol prism, it is transmitted 
ifthe polarisation planes of the: two prisms are parallel, 
but iS tetaiby extinguished. if the planes are crossed. ` If, 
ie 6 . i y 
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Fic. 1.—Recording apparatus. 


however, a tube containing carbon bisulphide or other 


` rotatory substances is intérposed’ between the crossed 


‘Nicols, the light reappears as soon as the tube is exposed 


- to a strong magnetic field. This magnetic field is pro- 


duced by a coil of wire surrounding the tube, and hence 
it will be seen at once that an electrical contrivance is 
possible which interrupts or restores the beam of light. 
Add a photographic recording apparatus, and the scheme 
underlying the Crehore-Squier arrangement is complete. 
_ The recording apparatus is shown in Fig. 1. Pis the 
polarising Nicol, A the analyser, T the tube containing 
the carbon bisulphide and surrounded by the magnetigjhg 
coil.. w is the camera containing the revolving sensitive 
plate driven by.the small motof . The cantera is pro- 
vided with a falling shutter, which covers a thin brass 
disc provided with two small openings. One of these 
Openings admit? the polarised light. ‘The other admits 
light which has had to pass through a hole in a piece of 
aluminium foil carried on.the prong of the vibrating 
tuning-fork shown in the figure. ` The vibsations interrupt 


. and restore the light at perfectly constant known intervals,. 
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and make a record of dots on “the plate, which serve to 
determine the time for the projectife record. The falling 
shutter serves to limit the exposure to a portien ðf ofie 
revolution of the eiate, and to prevent the superposition 
of records. ; ’ 


The- projectile, in starting from @he mouth- of the, 


cannon, breaks the first wire and ‘the magnetising circuit, 
thus extinguishing the light. When it reaches the second 
wire, it restores the circuit in a manner explained by No. 
2 (Fig. 1). Band B are terminals of the circuié, 4 is am 
insulating piec, and CC are elastic metallic plates kept 
apart by thé insulated wire D. The projectile in its 
passage whips out the wire D, arid allows Cc to touch and 
eStablish the circuit. The next wire breaks it again, the 
next restores it, and so on. In the figure, four circuits 
are indicated, which may be brought Into play ope after 
the other, thus providing for the measurement of eight 
time intervals. By placing these wires at suitable distances 
from the cannon’s mouth, any portion of the path may be 
miriutely investigated. 

The most -striking information derived from such 
measurements is that the speed of the projectile goes om 


een 
gyre 
a, 


oe at. P ; ` 2 ` en 
T tube containing, carbon’ bisulphide surrounded;lsy magnetising coils. w camera. No 2, atrangement. for 
closing circuit.! e 


e 
increasing for some time after it has léft the cannon’s 
mouth. Starting with a muzzle velocity of abdut 480 m. 

,Per segond, the projectile increases its speed to, say, 
515 m. per second in traversing the first 6 feet frm the 
mouth. It is only after having: travelled some: 25 yards 
that the, projectile is reduced to its original muzzle velogity. 
This proves that the impulse of the expanding gas is felt 
some distance along the path of the projectile.. ; 

By a modification of the arrangement described, fhe 
inventors have also succeeded in determinipg “the speed 
of the projectile inside the barrel of the gun. For this 
purpose they secured a wooden lath to the coné*ofs the 
pi&jectile (Fig. 2), provided with rings-of metal at de- 
creasing intervals. These rings wefe connected among 
themselves and tq the projectile by a wire runnigg along 
the. length of the rod, theewhole being smoothed and 
turned into an accurate cylindrical shape. A wooden 
block, a (Fig 3), was fastened on th® muzzle of the gun 
by means of screw clamps, and a brass collar with steel 
rings, C, was madeto embrace the rod, which in the original 
position èf the projectile just projected from the muzzle. 

a e 
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e 
, A circuit through thé Steel rifgs, «he brass co lar, the 
. metaltic rihgs on therod, the projectile and the body of the 
gunewag completed whenever the hyass collar touched one 
_ of the rings on the rod. It was broken whén the wooden 
portions passed, and so an alternat@ transmission and 
extinction of the pplarised beam was brought about, which 
* served the same purpése as in the-arrangement first’ de- 
scribed. The curves obtained showed a constant accel- 
eration of the projectile within the barre], which would 





Fic. 2.—Apparatus for measuring velocity of projectile inside the barrel. 
indicate a constant pressure of the gas. But unfortun- 
ately, no compléte records were obtained, the rods having 
broken off half-way through the barre], - . è 
* #The most remarkable circumstance of all these trials 

“lies in the’ extreme smallness of the intervals measured. 
In* some ‘experiments-ten points were ‘takén along a 
length of 72 cm., which corresponds to a:duration of o'005 
seconds, and reduces the interval observed to 0'0005 
seconds. eo? aes 
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i Fic. 3.—Block attached to muzzle for making circuit. + 
e. r ’ ; \ , 

Needless to say, the apparatus may with equal sutcess 
be applied to other fields of. micro-chrenographic investi- 
o . + 
B A a Z ' 
4? _ + NOTES.’ 

. At the meeting of the Royal Society next Thurflay, 
` February 24, ‘for the discussion of the scientifie advantages of 

. an Antarctic expedition, the following are likely to take part. in 
z the discussion wlicK will be opened by Dr. Jolin Murray :—The 
* Duke of Argyll, Sir, Clements Markham, Sir Joseph Hooker, 

Sir ‘Archibald Geikie,-Dr. Neuthayer (Director of the Deutsche 
; Seeyvarte), Dr. Sclater (Secretary of the Zoological Society), 
_ Brof. D’Arcy Thompson, and others. . 
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Smror. ALEXANDER AGASSIZ writes to Prof. Ray Bankester 


fron Sura, ¿ Fiji, under date Jaguary „3, as follows : 1 aa 
ng. 


here first days in Novempber,.and’ found my steamer awat 

me ; ‘started the day after reaching Sura, and have been on: the . 
full run ever since. I have learned more about coral reefs than 
on all my former expeditions. 
where has been of great service. The problem is getting morë 


| and more complicated. My boring was a fizzle. ‘I only got to 


80 feet; but in a regio whére there are elevated reefs nearly 
1000e f&t thick, fhat means nothing. From all I hear about 


-the Funafuti boring .(700 feet), and from what Prof. Wavid - 


yrites, I fancy the bor@core Will not bring us any nearer to a 
conclusion. It certainly can not-help us to ascertain how-atolls 
have been formed?” > f i 


THAT until a few days ago (February ro) there lived in 
Eaton Square a nephew of Sir John Moore, and a man who’ 
many years ago attained ‘a considerable ‘distinction in geology, + 
was little known to the present generation of scientifi¢ workers. 
John Carrick Moore was born in ‘1804, and inherited an, esate 
in the northern part of Th Rhinns of WggtoWdshire, near 
Stranraer. He became a Bellow of the Geological Society in 
1838, and two years later read a paper on the rocks which * 
form the west shore of the bay of Loch Ryan, at the head of 
which Stranraer is situated.: Ir? subsequent years he devoted 
much attention to the fossiliferous Silurian strata of Wigtown- 
shite and Ayrshire, and contribut€d the earliest account of the ` 
rocks near Carrick. He likewise published accounts ofthe 
Tertiary fossils of St. Domingo and Jamaica... Forsmany years 
he served on the Council of the Geological So@Mety, terminating e 
his official, connéction in‘1875._ In 1846:he was appointed qne 


. of the Honorary Secretaries, and later on for several years he 


was a Vice-President of the same Society. He was elected a 
Fellow of the Royal Society in 1856. Educated at Queen’s 


,College, Cambridge, he early gained a sound knowledge of 


mathematics and physics, and in after years he contributed a 

few articles to the Philosophical Magazine, dealing with the 

influence of the obliquity of the ecliptic on climate, and criti- 

cising some of the principles enunciated by Ramsay with regard 

to the erosion of lake basins. Living, to the advariced age of 

over ninety-four; Moore long: outlived the majority of his old . 
friends, of whom Murchison was one with whom he was 

intimately associated. ‘ . ‘ 


We,have received further ‘correspondence relating to the two 


. Societies in Lincolnshire, to which reference was madesin’ our 


issues of December 30 and Yebruary 3. It appears that the 
older’ Society, the:Lincolnshire ‘Naturalists’. Union, does not 
regard with unmixed friendliness the newer and possibly more 
vigorous Science Society: ` “Into this unfortunate conflict of 
interests it is not our province to,enter, and we. can only repeat 
with renewed emphasis that it is a most serious mistake to allow » 
the spirit of rivalry to enter into thé matter at all. The welfare 
‘of both Societies can only suffer, and the progress of science in 
the county can only be retarded by friction. The Lincolnshire 


- Science’ Society explains its origin by accusing the Union of fail- 
[fng to carry out the objects for which it was founded, There 


may or may not be trufh in the accusation, but we are bound to 
admit that evidence of scientifie activily on the part of the Union 


, las not beén obtainable, We cannot find the latter body among 


6 ye aos oye ` toe . 
the corresponding societies of the. British Association ; neither 


auspices. Attention may bę called to an article. by Prof. 


- Meldola, on the work of local societies, pubfished in these columns 


in 1896 (vol. liv. p. 114), in Which some of the causes of the*, 
decay of such societies ate pointed’ out, and the advantages of 


| federation insisted. upon. .We tan only hope that Lincolnshire 
; wil got: present to the scientific world a divided front on.a 


. 
` 


Naturally my experience else™. 
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ate *in which both“ parties are really striving forth he 
e end. . e a 


fri is announced that in connection with, the completion of his 
-twenty-fifth year. of office as Woodwardian Professor of Geology 


o@at Cambridge, Prof. T. M‘Kenny Hughes, F.R.S., is to be the 


> 


‘recipient of an illuminated address, to be presented at a public 
dinner tô beheld in London on Saturday, the 26th inst. Sir 
Archibald Geikie has consented to-prestde. 


. e 
THE death is announced of Dr. Rudolf Leuckart, professor of 


zoology and zootomy at Leipzig., © a 


PROF. ALEXANDER GRAHAM BELL has been elected presi? 


dent of the National Geographic Society, Washington. 


Many men of science will grieve to learn that there is no 
improvement in the condition of Sir Richard Quain, who has 
been if ill-health Yor gome time, and is gradually getting 
weaker. i . 


Wirremnesig see the report that pir William Dawson, C.M.G., 
F.R.S., formerly Principal and vigg-chancellor of the M‘Gill 
University, Montreal, has had a stroke of paralysis, 


Dr. NANSEN has consented to deliver a lecture at the Queen’ s 
Hall on the evening of Mondaf next, February 21. Lord Lister 
will take the chair. 

The organisation of the Corps of Electrical Engineers, Royal 


Engineers (Volunteers), has now been completed, and applica- 
tions for membegship may be made to the adjutant, Captain 


“Brady, R.E., at the headquarters of the Corps, 13 Victoria Street,. 


*the purpose. 


S.W. Major J. Hopkinson, F.R S., is in command, ‘and Lord 
Kelvin is honorary colonel. The War Office is offering every 
encouragement to the development of this new Corps of 
Volunteers. 


In the House of Commons on Monday, Sir H. Vincent asked 
the Under-Secretary of State for Foreign Affairs what grant 
would be proposed from public funds for the representation of 
the United Kingdom at the Paris Exhibition of 1900; and if he 
could state what sums Germany, the United States, and Italy 
proposed to allocate for the representation of their national 
industries, In reply Mr. Curzon said :—It is proposed to ask 
Parliament for a grant of 75,0007. to`provide for the expenses 
connected with the British section, The German Government 
has’ sanctioned a grant-in-aid of § million marks, or dbout 
250,0087, The United States Government has made a 
Treasury estimate of 350,000 dollags, or about 70,0007, In el 
nothing has yet been officially settled as to we exact amount to 
be devoted to this purpose. è 


A GREAT authority on iron and steel has passed away in the 


„person of Prof. Styffe, who died in Stockholm on February 3, 
After completing 


having just entered his seventy-fifth year. 
his studies at the University of Upsala (says Engéneering) he 
passed through the School of Mines at Falun, and was after- 
wards engaged as a mining engineer in the Sala silver mines, 
but he was soon called by his Government to be the chief 
director of the Royal Technical Institutioneat Stockholm. Here 
he rendered great services during more than a quarter of a 
century, and was consulted at the’ same time by the Board of 
Iron and Steel Works ( (Jernkontor) in Sweden, When tle 


m COStIUCtiON of railways was begun in Sweden, some forty years 


2 ago, the question naturally arose of using the excellent native 
iron and steel for the jlway plant, and the State appointed a 
Lommittee to make careful researches as to oits adaptability for 
Direçtor Styffe was appointed chief of this Com- 
mittee, and carried out these researches during a period of five 
years in the most minute and scientific manne® His results 
were published in the Aznals of the Jernkontor, or Boafd of 
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Iron ané Steel Works tn Sweden: ‘They were trayslated into” 

English by C. P. Sandberg, and published under the tide of * 
j The” Elasticity, Exten$ibility, and Tensile StrengtH? of "Iron 
and Steel.” The work caused a great deal of interest in the 
engineering press at the time. Styffe was jgror for Sweden for 
mining and metallurgy at the London hfternational Exhibition in 
1862, and at the subsequent exhibitions in Paris an Vienna. 

Last simmer he was present as an honorary member of the ` 
International Congress for the Testing of Materials at Stock- 


holm, and was{uly ‘honoured for his long and valuable services. 
+ ° 


AMERICAN geographers appear to be far from pleased with 
the® projected plans of’ Captain Sverdrup. He purposes this 
summer to use the Fram, with Dr. Nanseng approval, for the 
exploration of the northern shores of Greenland. These plans, 
it is objected, materially affect and invade Lieut. Peary’s 
field of work, who has not only. already done a great deal on 
the north coast of Greenland, but has fora long time had in 
view a project for its continüéd exploration this summer. The 
'American Geographical Society, in its recently-issued quarterly’ 
‘Bulletin, publishes two strong protests. It is asserted that: 
Captain Sverdrup, by setting out at the same time, ‘adopting 
Peary’s route and aims, utilising his experience, and interfering 
with his resources of men and dogs in North Greenland, will . 
frustrate the labour of ten years, and turn to advantage all that 
skill and courage has already accomplished. The caustic com- 
ment is ma@e: ‘There is no legal impediment in Captain 
‘Sverdrup’s way. He can do these things if he will, and men 
will remember him as the one Arctic voyager whom they would. 
gladly forget, n 





THE “ Year- Book ” of the Royal Society, No. 2, 1897-98, 
has just appeared: There are several features in it which lend. 
additional interest, and form an improvement on the last issue. . 
‘For instance, the scheme of regulations for the administration. 
of the Publication Grant of 1000/. from H.M. Treasury is given, 
‘as well as a good deal of information regarding the annuab 
Government Grant for scientific research, such as an account of 
the ‘appropriations, and a list of the Boards recommending. - 
assignments from the fund. A note on p. I states that appli- . 
cations for grants, and the reports on them, must be sent in by 
January 31 ; but the late issue of this ‘‘ Year-Book ” (apparently 
it is brought down to November 30, in each year) renders the 
information valueless, at any rate for the cwrent ytar. The 
President’s address and other anniversary matter is now * 
omitted from the Proceedings, and published instead inethe 


a 1‘ Year-Book. ce. A 


e 

A STRIKING novelty in vacuum tubes í is degcribed by Prof. , 
Trowbridge and Mr. Burbank in the February napber of 
the Philosophical Magazine. The space between anode and 
kathode is done away with, and a continuous wire.is led thigugh 
the exhausted tube, which is then inserted in a circuit contain- e 
ing a spark gap-and one of Trowbridge’s improved ‘‘ rheostatic: 
machines.” The latter is charged by means of a battery of . 
10,000 storage cells. , The condensers constituting the machine- 
are charged in parallel,gand then discharged in series, thus giving. 
rise to a voltage which may be made to approach agnilfion. It . 
is not surprising that by fhis means novel results are obtained. 
The gubes glow all over with a brilliant phosphorescence. , x- 
rays are developed ; but their photographic effect cannot well be . 
brought into evidence, owing to the fact that brush discharges. 
pass between the tube ‘and the sensitive plate, which on devèlop-. + 
ment has a star-spangled appearance. The skin of the hand 
shows all the symptoms of X-rey burning. An aluminium 
mirror attached to the wire inside the tube throws a beam of 
kathode rays upon the wall,°which may be deflected by a piéce 


of tinfoil. At extreme exhaustions no difference is noticeable- 
e e . s 


s . 
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whether the fube is on the ‘anode or th® kathode side of the 

Spark gap.’ The distinction between anode and kathode rays 
ka e 


disappears. 3 ? è 


o .From the Blue Hill Meteorological ObServatory, of which 


oMr. A. Lawrence Rétch ig director, we have received a Bulletin 
(the first issued from the Observatory), by Mr. S. P. Fergusson, 
on the highest kite ascensions in 1897. On September 19, 1897, 
as already described in NATURE (vol. lvi. p. 540), the meteoro- 
graph Was raised to a height of 3013 metres abgve sea-level. 
The highest kitg was 40 melyes above the meteorograph, or 
3052 metres above sea-level. The kites and meteorograph were 
sent up from near the summit of the hill, which is 192 metses 
above sea-level. On October 15, 1897, the meteorograph was 
raised taa hefght of 3571 metres above sea-level, or 558 metres 
higher than on September 19. The highest kite was 40 metres 
above the instrument, or 3611 metres above sea-level. At the 


KITE METEOROGRAM OF OCT. 55, 1897. 
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top ofghe line were a Lamson ribbed kite with curvede surfaces, 
“faving an area of 6°60 square metres, and a self-adjusting 
Hargrave kite, having an area of 3°35 square metres. Two 
other Hargrave kites, each having an area of 2°13 square metres, 
were respectively attached at distances of 2Q00 and 3500 metres 
from the top of the line. The length of line employed was 
300 metrès, gnd the pull, when all the line was in the air, varied 
between, 56 and 68 kilograms, The instrument left the ground 
at-$.48.p.m., and reached the highest point at 6 pm. The 
work of reeling*in’thegline began at 6 p.m., and the instrument 
reached the groundeagain @t 8.20 p.m. Thé meteorogram 
obtained during this flight is pne of the bes that has been 
secured, being complete, with very clear and smdoth lines. It 
is‘here reproduced ftom the Ayéletin. At the highest point 
reached the tempegature was 50° C., and at the ‘Observatory it 
wa$%2°2°. An interesting feature of this flight was the passing 
of the meteorograph through the cumulus and ato-cumulus 
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level of clouds, as shown by the increase followed byatdecrease. , 


of hugnidity at heights of 1500 and®2800 petres. At the eal 


atory the wind was from ethe south-west during the entffe 


flight, and the velocityevaried between 5'4 ang 80 metres per , 


second, true velocity. Above the height of 1000 metres the - 
direction of the wind was 1orth-west. 


Pror. GEORGE M. STRATTON, of the’ University of -Cali- 


fornia, has made a novel ¢xpeyiment in inverted vision by wear- 


ing for eight daysea mask fitted with lenses which invert.the 

visual image, thus projecting-it upon tht ‘retina in®an erect 

instead of the normal igver@:d,position. He soon learned to 

rêfer all objects to their cerrect. positions, in other words to 

see them right side up; but, on removing the apparatus at 

the expiration of eight days, everything appeared to be upside 

down at first. He therefore concludes that the seeing of 

objects right side up is due to a mental rectification of the ` 
visual image actually projected upon the rétina. : 


AT the meeting of the New York Academy of Sciences on 
January 24, Mr. E. L. Thorndike, of Columbigaiimebretsity, 
gave an account of a long series of interesting experiments on 
comparative psychology. These experiments were made upon 
cats, chickens, dogs, monkeys and other amimals, and were 
supplemented by the experience of professional animal trainers. 
According to a report in Scéence, cats were placed in boxes with 
doors so arranged that they could e opened from the inside in 
various ways, in one set of experiments by pressing a latchpin , 
another by pulling a cord, by pulling a hook attached to'a cord, 
or by turning a button, Again the arrangemeng was more com- 
plicated, and two or three separate movements had to be 
combined fn order to release the door and let the animal out to 
reach the fish placed outside the cage. Curves were given 
showing the rate at which the kittens learned the various tricks, 
the time taken to get out becoming gradually shorter. The 
trick was always learned by accident ; one lucky hit would 
prepare the way for another. There was no trace of rational 
inference. ` Séeing another animal do the trick a.hundred times 
was no help. Nor was it possible to teach the trick by taking 
the kitten’s paw and putting it on the latch, and so opening the 
door, no matter how often it was repeated. .A habit once 
formed artificially will overpower natural instincts. A chicken 
that had been compelled to jump from a box to the floor in a 
roundabout way by a cardboard placed in its way, felt unable to 
jump down to its food directly when the card was taken away. 


| Six ‘A. HARDINGE’s report on the East Africa Protecforate, 
1897 (c.-8683), contains a car@ful summary of the manners andl 
habits of the native tribes. There are many broken or slave 
tribes, besides full tribes. Gne common characteristic appears 
to be the looseness of the tribal tie and the small amount of 
direct government, either by chief or council. The Wagiriama 
of the Malindi district are a vigorous and handsome race of a 
dark brown, almost black, colour; and closely allied tẹ them, 
though politically distinct, are the Wakauma. They have a 
loose republican sort of organisation, based partly on tribal sub- 
givisions and partly on a kind of freemasonry known as 
“ kambi,” which involyes several degrees, each attended -by its 
special ceremony of initiation. > The Wapokomo of the Tana 
River district are a fairly handSome and ‘intelligent Bantu race, 
delling in thick clusters of beehive-shaped straw huts all along 
both sides of the river. Thę Wakamba occupy the Attri district, 


and a very Useful table is given of the internal subdivisions so far “== 


as they are known. Each family occupies,its own ‘‘ boma” or 
- . s + 
hamlet, and a man on marrying,usually forms a boma of hisowg, | 


. 


4, 


consisting at first, perhaps, only of his own hut, but gradually ex- e \. 


panding into a hamlet and thegce into a village, of which its 
founder is regarged as the’ chief. Here is Sir Henry Maine’s 


famous patriarchal family in the making; but we should much 


+ 
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tike to have further particulars, and assurance that this descrip- 
“ide is justified by accur&te scientific observation, Phe trib&s of 
the interior have neither idols, priests§ nor temples ; but there is 
* a vagye general bélief in spirits, mostly evil, dwelling in or near 
pertain trees or sacred spots, in witchcraft and in ghosts, as well 


as a more vague belief in a kind of supreme being. The various: 


tribes have each their sacred animal or totem, which it is un- 
lawful for them to eat or kill. Altpgetger this is an excellent 
report, and the accompanying maps make itsof some wlue to 
anthrppolégical students. 


An exploration of . considerabte Impartance has lately been 
undertaken by the East Siberian br&nch of the Russian Geo- 
graphical Society (Zevesta, xvii. 1, 2; xviii. 3). M. Sibiryakoff, 
a well-known owner of gold-mines, having put a large sum of 
money at the disposal of this society, about twelve persons, 
thoroughly acquainted with the Yakutsk province from a many 
years’ stay, in different remote parts of it as political exiles, were 
invited to join ina detailed exploration—anthropological, ethno- 
grapif@mipbmguistic, and economical—of the Yakut and Tungus 
population of the province. The exploration, which has now 

. been carried on for three years, has resulted in the accumulation 
of most valuable materials. Anthropological measurements and 
photographs of Yakuts, Tunguges, and Russians were made by 
MM. Gekker, Mainoff, and Vitashevskiy, on a very large 
scale, and part of the data hgs already been published in the 
Memoirs of the East Siberian branch. Special excursions to 
inquire into the economical conditions of the population were 
made ; all materigls which are kept in the archives cf the local 
“administration, and which could be utilised for historical, ethno- 
graphical or economical purposes, were consulted. The common 
law of the natives was carefully studied, as also their folk-lore 
and their traditions ; and, finally, the exploration was extended 
by the exiles who are kept in Sredne-kolymsk to the extremely 
interesting, and almost quite unknown, Yukaghires of the 
Arctic littoral; while S. Kovalik has nearly prepared for print 
a complete history and ethnographical description of the Yakuts 
of the Olekma region. At the same time E. Pekarsky, who 


* speaks in Yakut as in his mother tongue, has prepared for publi- 


cation a most elaborate and highly appreciated Yakut dictionary. 
For compiling it, he has utilised all formerly printed materials, 
as also many MSS. which were kept in the library of the East 
Siberian branch, and a considerable amount of notes collected 
by his comrades within the last fifteen years. A special sum 
was subscribed by M. Sibiryakoff for the publication of this 
digtionary, è 


-A NEW process for preventing the decay of wood has recently 
been introduced, and extensive works set up at Millwall for 
treating timber. The inventor, Mr. Samuel Edward Haskin, 
has been engaged for the last twenty vears in experimenting 
‘and perfecting the process in America.. Hitherto the method 
adopted for preventing wood from decay has been by the with- 
drawal of the sap, and the injection of creosote or other anti- 
septic substances. The Haskin process, on the contrary, 
retains the sap, but destroys its germinative principle. To 
procure this result the wood to be treated is placed in a 
cylindrical heating-chamber, and submitted to a medium of 
superheated air at a pressure foarteen times as great as the- 
normal pressure of the air. 
are by this means chemically changed, and form a powerful 


= antiseptic mixture, which becomes consolidated with® the fibre, 
"r, thus strengthening and | preserving the wood. 


“i 


‘MR. H. L. RUSSELL is continuing his experimental investi- 
* gations on the ripening of cheese, and, in conjunction with Mr. 


RL S. M. Babcock, has recently pyblished an important paper 


describing what the authors consider tô be a new factor in this 


K process. Hitherto these changes have been solely ascribëd to 
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the direc? or indirect action of the bactegia that ate pregent in 
the milk, and the lactic qcid bacteria have been’ crediged avithe” 
playing the chief vé/e in this matter. But Russell and Babcock 
have shown that profeund changes of a physical and chemical , 
nature occur in milk in which, bacterial fernientations have been 
excluded, and by means of carefully tarried’ out experiments 
they have obtained results which they consider jifstify the 
assumption that these changes are of a non-vital character, and 
due to the presegce of ready-formed enzymes in fhe* milk. 
as obtained fr8m the cow. They have, moreover, succeeded ` 
in separating out proteid- converting (protedfytic) enzymes 
whigh, when applied to milk, exerted a curdling as well 
as a digestive function. The authors believe that the ripen- 
ing of hard cheese, instead of being due “solely ¢o bacteria, 
is caused by the joint action of both organised (bacteria) and 
unorganised 'ferments (enzymes). This is a novel suggestion, 
and will doubtless stimulate research in this direction, Mean- 
while the characteristic flavours of cheeses still remains a 
problem, and it is probable that in this department investiga- 
tions may teach us to credit bacteria with yet more importance 


than we are even at present inclined to ascribe to them. ‘The ' 


authors’ memoir is to be found in’ the fourteenth annual report 
of the Wisconsin Agricultural Experiment Station, issued ‘in 
December last. Agricultural research in this country may well 
take a lesson from the splendid work which flows so continually 
from the recently equipped scientific stations in the United 
States ; foriherly the investigator had but little more than 
German journals to take into consideration, but now he has to 
refer on all sides to American publications. 


THE Bulletin No. 2 (December 1897) of the Laboratories of 


Natural History of the State University of Iowa consists of two 
articles—* The Coleoptera of the Lower Rio Grande Valley,” - 


by Mr. H. F, Wickham, and ‘‘ The Ferns of Nicaragua,” by Mr. | 


B. Shimek. In the latter paper the number of species enumerated, 
including Ophioglossaceve and Marattiacez, is 198, belonging to 
39 genera, justifying the author’s description of Tropical America 
as, the “' fern-paradise of the earth.” (In the British Islands we 
have 38 species belonging to 17 genera.) The larger number of 


these were collected by the author in a botanical expedition ' 
undertaken for the University. The high mountains in close . 


proximity to the sea afford a climate remarkably well adapted 
for the growth of ferns, which are stated to form the most con- 
spicuous feature of the vegetation excepting alms. * A large | 
number are epiphytic, and they vary in size from tiny species of? 
Trichomanes, with fronds only a fraction df an inch in heighe, to 
clinging “vines” like Blechnum volubile, single fronds of which 
often exceed 30 feet in length, or to splendi@ tree-ferns. The 
paper is illustrated by twenty excellent plates. e j 


Farmers Bulletin, No. 68, of the U.S. Depart Ment of 
Agriculture, is devoted to a description of the black rgt of 
the cabbage, and the best remedies or preventives, by Mr. 
E. F. Smith, The disease is due to Pseudomonas cam- 
pesiris, a parasite especially destructive to plants belonging 
to the Cruciferse, 


Messrs. SWAN SONŞENSCHEIN AND Co. ‘have in the press 
a work on “ Epidemic Diphtheria,” by Dr.. Arthur Bewsholme. 
The work embodies a research on the origin and spread of the 


diseage, from an international standpoint. 
ee 


: Messrs, Crospy LOCKWOOD anp Son®ask us to state that 
the forthcoming work en ‘*Submarine Telegraphs: theiy His- 
tory, Construction, and Working,” by Mr. Chases Bright, will 
be published very shortly, and to remind qur readers that the 
subscription price ceases to apply on the, date of publication, 


A THIRD and revised edition of Mr. W. Arnold Buffum’s 


interesting b8ok on amber, entitled “ The Tears of the Heliades, - 


e . . 
. 


* 
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* sor Amber af a Gem,” las been published by Messrs. Sampson 
Bow, Marston ‘and Co., Ltd. The golume brings together 
many. facts of interest concerning the origin and Yecorative uses 

e of amber © 


. i y U ` > 
THE determination of the density of a ,gas has, till compara- 
tively recently, been regarded as an operation of great diffi- 
culty, requiring elaborate apparatus and a large quantity of 
material.» In the course of his researches on argon and helium, 
however, Prof. Ramsay has shown that it is* postible by direct 
weighing to arrite at a reason&bly accurate result upon as small 
a quantity as thirty cubic.centimetres, In two recent numbers 
of the Comptes rendus are two contributions to this subject 
by M. Th. Sghloesig, jun., in which he gives a most ingenious 
method”’of measuring the density of a gas, based-upon the 
balancing of. two columns of the gases in a` U-tube. Two 
vertical tubes about one metre in length communicate at their 
» lower ends by a three-way tap; in one is placed an easily 
absorbable gas of known density, such as carbon dioxide, and 
in the othér the gas under examination. On allowing the 
columns to communicate through the tap, a state of equilibrium 
between the gas, carbon dioxide, and air is set up after about 
four minutes, and the level of the invisible surfaces of separa- 
tion , then determined by absorbing the carbon dioxide with 
potash. In, order to reduce the ‘unavoidable diffusion of the 
gases, ‘very narrow tubes were taken (1°6 mm. to 2:7 mm. in 
diameter), with the resulting advantage of reducing the quantity 
necessary for, a determination: ..In the, second paper data are 
given for nitrogen, oxygen; and ‘methane,.from, which it ,would. 
appear. that an accuracy, of, 1/1000 is „obtainable. upon five. to 
séven cubic centimetres of gas. With hydrogen only.was there 


a, failure, the mutual diffusion’ of the, two gases being too rapid. 


‘to-allow of equilibrium being set up. There can be no doubt 
that the method. will admit of many useful applications.” ., 
‘THE additions to the Zoological Society’s Gardens during the 
past week’ include ‘a Green Monkey (Cercopithecus callitrichus) 
from West. Africa, presented’ by ‘Mr. Robert O’Callaghan.;!a 
Horned Lizard’ (Phrynosoma cornutum) from California, .pre- 
sented - by.. Mr.’ Charles Iseard ; three Shaw’s Gerbilles.( Ger- 
dillus shawi), born inithe Gardens. ` hae 
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PA OUR ASTRONOMICAL: COLUMN. 

‘A’ PROBABLE New Star.—In Circular No. 45 from the 
Wolstngham Observatory, dated February 14, the Rev. T. E. 
Espin states that an eighth-magnitude red star not ig B:D. was 
found the previous aight, its place being R.A. 7h. 12m. 16s., 

~ Decl. + 32° 19° (1855). ‘ 

NEw BHOTOGRAPHS OF NEBULA.—With a reflector having 
the extraordinary ratio of 1 metre’ aperture to 3 metres focal 
length, M. A. Rabourdin has taken some remarkable photo- 
graph§ of several nebula at the Meudon Observatory, and he 
ives a detailed account of them in Comptes rendus for January 
31, On‘the ring nebula in Lyra. he made three’ ex- 

; posures—of twenty, thirty-five and fifty-five minutes. - ‘‘ These 
ə- three plates,” he remarks, ‘‘show that for this annular nebula 
the nebulosity of the interior increases with the time of ex- 
poure, whilst the total diameter increases ery little. The final 
result is an eRiptical nebula in place of the annular one taken 
with the short exposure. The phot®graphs’ also show very 
plainly a.star at the centre of the ring, which is,. moreoyer, 
„Visible to the eye*in the telescope ; but neither the drawings of 
Herschel in 1833, Lard Rosgyin 1844, nor thatef Trouvelot in 
1873, give any indication of it. Hence thig would tend to show 
a comparatively necént change# . 2 hei a 

With an exposure of fifty minutes on the planetary nebula in 

Aquarius, a photograph was obtained showing two protuberances 
diametrically oppgsite, which would léad one to stippose that the 
central, globe is surrounded by ae diffuse. belt analogous to 


»  Satumn's ring. 


’ A photograph of the nebu'a in Andromeda, with only ‘one 
; ; e 
ve NO. 477, VOL. 57] 
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` i . bf bd a 
hour exposure, is said to exhibitgas much detail as those prg- 
viouSly obt@ined with four timės tHe exposure; and % 
nebula. is so extensive, that it was quite impossible to photos 
graph the whole region on one single plate. e . 

A photograph of the nebula in Triangula shows that if is a 
beautiful spiral one. ` ə ~ 

The region of the Pleiades was also photographed, giving one” 
hour exposure, with Alcyone in the centre of the plata . Even. 
‘with this comparatively short exposure, MM. Henry have dis- 
covered nebulz abgolutely invisible in the telescope, enriching 
this region still more with two’ other new, nebule suyrounding 
Atlas and Pleione. This photograph also shows more thaw the 
beautiful chart of the Plajade§ taken by MM. Henry, and exhibits 
@dditional streams of nebelous matter which apparently bind 
together certain stars of this group. i 


.CARBON IN THE CHROMOSPHERE.—That carbon existed in 
the solar spectrum itself was at one time a matter of doubt, but its 
existence was established’ long ago by the early researches of Sir: 
Norman Lockyer. Now, with the aid of theego-inch telescope of ` 
the Yerkes Observatory, Prof. Hale has observed the, presence 
of carbon in the chromosphere, and his paper on this subject is 
to be -found in the December number of the Perini 
Journal, The observations were made last SgpteMiber, and the 
green fluting near 4 was disfinctly seen as a bright reversal ‘in 
the chromosphere. M, Deslandres, who was visiting thé ob- + 
servatory at the time, had no difficulty in seeing the lines, and > 
they have since been observed by Profs, Runge and Keeler: 

These results are interesting, inf the light of the.fact that the 
photographs of the total eclipse of 1896 show a decided influence: 
of the prominences on the corona and the examination of: the 
corona itself at the last eclipse, for the presence of carbon might e 
possibly have led to fruitful results. 


PARALLAX OF SIRIUS.—In the Monthly Nagéces for January, ` 
„Dr. Gill discusses a series of observations for the parallax of * 
Sirius, made by him in 1888-89 with the Cape heliometer. The . 
comparison stars used were both of 8-7 magnitude ; ong, which 
he denotes by y, being 4310‘ distant, and the other, 5, 4536” | 
away from Sirius, with respective position angles of 279°'r7 and 
IOI ‘26, i i ' 

From these observations he: deduces a ‘value of 0°370 + - 
00097, which is in remarkably close agreement: with his ` 
well-known result of 07°370 + o”'oog from his 1881-83 ` 
observations. i 

Dr. Gill states that by this methođ of measurement ìt was 
possible to determine parallaxes so small as 1/50 of a second - 
with some confidence—a degree of accuracy not previously at- ' 
tained in astronomical researches of any kind. He therefore 
thinks we may regard the parallax of Sirius.as now satisfactorily 
determined, and that the corrections depending on a parallax of 
o”°37 might with advantage be’ introduced in the apparent 
places of Sirius given in the national ephemerides, ‘ : 


. 





» 

We note with pleasure that ot. A. C. D. Crommelin, in the . 
Monthly Notices for January, continues his paper which ap- 
peared in the December number, on the “‘ Ephemeris for physical 
observations of Jupiter, 1898.” We had been so long accuse 
tomed to -seeing the late Dr. Marth’s name, attached to these 
and similar tables for the moon and other planets, that it was ° 
doubtful who would volunteer to fill his place ; but we are glad 
to find that one.so able as Mr, Crommelin has undertaken this 
task. : , 
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ot 








JHE ATOMIC WEIGHTS OF NICKEL AND 
COBALT. 


THE determination of the atomic weights of. nickel and 
. . cobalt has attracted a considerable amount of attention 
dusing the last few years, the numbers obtained by different 
workers exhibiting relatively startling variations. “Thus, including 
only the fotr most recent results, the values for cobalt vary ` we» 
between 58°78 (Hempel and Thiele, 1895) and 60'12 (Schiitzen- ~ 
berger, 1892). Similar variations observeg®for nickel by Krüss, ‘ 
led him to the coftclusion that this metale contained a new, | 
element, to: which he gave the name of “‘gnomium”; but . N 


recent work has not tended to confirm this view.: In the & 
Proceedings of ‘the American ‘Academy of Arts and Sciences —?! 
fore November ` and December’ last, are two important con: f 
tributions to this subject, by Richards and Cushman and. 
. - H . 
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« _Richardstand Baxter respectively, giving the results of anaes 


«0f the bromides of nickeleand cobalt; which show ig a 


. dtvisive manner that properly purified nickel anf cobalt are 
homégeneous substances. After stating the advantages per- 


* taining to the use of the bromides, for*the sublimation and 


bottlihg‘of which a highly ingenious apparatus is described, they 


@ show how two totally distinct methotls of purification, starting 


from metals of different origin, lead to a bromide of the same 
composition. . 

For nickel bromide the materjal was obtained from two 
sources—the ‘ pure” nickel of commerce, an@Mond nickel pre- 
. pared byethe carbon monoxide process. The steps fo the 
. purifæation of the first of these inclyded fractional precipitation 
_as sulphide, then as hydroxide, tonvergton of this through the 
bromide into the violet crystalline ammonia compoun 
NiBry, 6NH,, and this, after several recrystallisations, converted 
threugh the oxide into spongy nickel. For the Mond nickel, in 
which a little iron was practically the only impurity, the same 
.process was adopted, except that to remove alkalis the hydroxide 
was converted into gulphate and the latter subjected to electro- 
lysis several times. - After conversion into bromide, these were 
analysed,” and for the final analyses further purification was 
atteapted by repeated deposition by electrolysis. All three 
sam ee’ en tical results, 5869, for the atomic weight of 

„nickel (O = 16). * e 

. The cobalt was purified with equal care, the cobalt bromide 
being obtained by gwo distinct methods of purification, the one 
through potassium-cobalt nitrite, and the other through a cobalt- 
amine, and these again purifiéd by a combination of both pro- 
cesses, The results of the three series were practically identical, 
the atomic weight of cobalt bing 58°99 (O = 16). 

. While recognising that data obtained from one compound only 
are not sufficient to finally settle the atomic weights of these 
metals, the authors conclude that if ‘“gnomium” exists, it 

«must have an at@mic weight about equal to that of, nickel and 
cobalt ; and hence, that the wide variations observed in the 
vedħlts of other experimenters cannot be considered a valid 
„argument in favour of the late Prof. Kriiss’s doubtful discovery. 





CRATER LAKE, OREGON. 


“THE Mazamas of the State of Oregon are no ancient tribe 
: of redskins, but the members of a’ very active and most 
praiseworthy mountaineering club in the-city of Portland. The 
President in his last annual address observed: ‘ Within two 
‘years the name Mazama has been heard’ throughout the world, 
and to-day it stands as a synonym for all that-is unique, pro- 
gressive and inspiring in mountaineering societies” ; and-even 
if the European Alpine clubs hesitate to accept this statement 
.in its entirety, all must agree that the second number of the 
publication entitled Mazama justifies the “guid conceit” the 
membeys of that lively club have of themselves. As no American 
- University commands respect without a rousing ‘‘ yell,” so no 
.méuntaineering club can organise @xcursions without a ‘‘ cheer,” 
and this is the Mazamas’ :— 
“* Three cheers for the mountaineers, 
"Rah! ’rah! ‘rah! 
Nesika klatawa sahele 
Ma-za-ma.” 

* The obscurest line is Chinook jargon for “We go up.” 
Led with such a slogan, the Oregon Highlanders have carried 


many peaks by storm, and have opened to the public much of 


the grand mountain scenery of the Cascade Range. Part 2 of 
Alazama is devoted to the remarkable natural feature known 


as Crater Lake, to which the club made an excursion in 1896. el. 


The description is not a piece of amateur geography, but a solid 
description put together out of reports = the first scientific 
authorities. e 

Crater Lake is situated nearly in 43° N. and 122° W. Is 
may be reached from several stations on the railway between 
Portland, Oregon, and San Franciscp, by roads, usually bad, 


~ arid as yet there is no house of any kind near its shor® Leaving 


<a 
Ae 


~ < which is practicable for bicycles—is from Ager, Cal., past the 


2 


the Southern Pacific Railway at Midford, one may reach it by 
85 miles of road up fbe Rogue River valley. From Ashland 
a mad of 95 miles*must be traversed ; put fhe best road—one 


deserted Fort Klamath, a distance of 116 miles, The whole 


“*= cotintry is covered with dense coniferous forests In approach- 


1 
5 


: 


ing the lake, there is a steep climb for about three miles ;eth@n 
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the forest-clad mountafn slope gives place to a. pearly level 
plateau, carpeted in autumn with floWers, across which onee 
walksa few hundred yasds with nothing to see, untilesudelenly 
a precipice of gto feet yawns at one’s very feet, and deep below 
the dazzling blue water of Crater Lake spreads far and wide. 
The weird grandeur of the scene accountg to the full for the 
superstitious awe with which the Indians of the district regard 
the lake. Py 

Crater Lake may have been discovered in 1847; but the first 
authentic account of its existence came: from a composite party 
of prospectors in 1853. A party of Californian gofl-seekers 
crossed secret®y into Oregon to search fora mythical lost digging 
of fabulous richness, and for as long a time as provisions lasted 
they were followed by a party of Oregonians who could not 
bee@haken off The rivals united at last, and, continuing the 
search for gold together, came upon Crater Lake, which they 
named ‘‘Deep Blue Lake,” or “Lake Mysterye’ The next 
recorded visits were in 1862, 1865, and 1869, From that time 
its fame began to spread, but it was not geologically examined 
by experts until 1883. In 1885 a party of the United States 
Geological Survey, under Captain Dutton, was detailed to sound 
the lake and make a topographical survey of its surroundings ; 
and a detailed contour map was constructed. 

The roughly circular lake, from four to six miles in diameter, 
is without outlet, and without tributaries; the upper edge of the 





3 . A 
Fic. 1.—Photograph of a relief model of Crater Lake. 
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rim is a water-parting, from which streams radiate down the 
slopes towards the sea through deep cut valleys. 
slopes have a gradient of from 10° to 15°, and are richlygvooded. 
The.inner slopes are precipitous, and allow of a descent being 
made to tle water only at one or two points. The watewlevel’ 
stands 6239 feet above sea-level, and the crest of the rim varies, 
from 520 to 1989 feet higher. The greatest depth ascertained 
in the lake is 2008 feet. A relief model of the lake and its 
surrotndings has been constructed, and shows a remarkable 
similarity to the larger ring-craters of the moon, One island 
of some size rises in the lake in the form of a cinder-cone, beay- 
ing a well-marked crater on its summit. It goes bythe name 
of Wizard Island, and a fantastically weathered islet is named 
the Phantom Ship. s 

escription of the geology of the region is given by Mr. 

J. S. Diller. The rim is composed entisely of lava streams 

and beds of voldanic conglomerate-dipping eway from the lake. 

At'one point, hqwever, there is a xemarkable lava-flow? which 
appears to have run down the inn®r slope. ® 

The lavas of the rim are mainly andesiteg forming the earlier 


. flows, but rhyglites associated with pumice occur among the 


later. There is no basalt on the rim, but ebasalts occur on 
the outer slopes several miles from the lake, being related* to 
cinder conewadnate to the central crater. Numerous andesite, 
s e Š 
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dykes radjate from thg lake, cutting through the olde? lavas as 
exposed on the inner slope. The inner slope appears to have 


“bedh fotmed by fracture, and not by fow. The old cr&ter did 


not occupy the whole extent of the present caldera; if it had 
. done so the lava would have overflowed®at the lowest part of 
the rim, but the whole rim is formed of lava-flows from some 
higher and now vanishéd centre. One very remarkable feature 
of the geology is the strong glaciation of the rim, shown by well- 
marked strize and great morainic deposits. There are traces of 
glacjerg radiating dowù the slope, in some cases to a distance of 
five*miles. There is evidence of volcanie activity during the 
glacial period; on one of the peaks of the rim an ice- 
planed surfac® of old lava $ covered by two layers of pumice 
separated by a flow of rhyolite. The severe floods, which must 
have accompanied eruptions at that period, would account f&r the 
vast niasses: of sedjments which fill the radiating valleys. The 
obseryed phenomena can only be accounted for by the presence 
of a great volcanic peak covering the present area of the lake, 


‘ and sweeping upward as a continuation of the present: outer 


slopes. 
. thus :— 7 
The history of Crater Lake and its rim began in the up- 
building, by normal volcanic processes, of a large voleano—to 
which the name Mount Mazama is given—comparable in the 
nature of its lavas and in its structure and size with the greater 
peaks of the Cascade Range. This volcano was active in the 


The probable history of this mountain is summarised 
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D rim of Crater Lake—a frog, 
B#the us@of tow-nets several rfinuteglgee were found in ghee 
water, and many minutę crustacea, of which Daphnis, pulex | 
pulicaria was the commonest. , Several larval insects, a leech, | 
a species of Gordius, and one species of mollusc, an undgteymined 


x . 
a snake, and a salamander. ‘ 


Physa, were also found. No fish could be discovered, but aq 


attempt to introduce troft is to be made. ` 
Dr. Merriam gives an elaborate classification of the life-zones 
on Mount Mazama, and a complete list of all thè animals 
found ; an extensive fra is also published, and in all respects 
the,special number of Mazama is highly creditable to the Society 
which has produced it. The Mazamas are to populafise the lake 
for the use of tourists by imtroducing various attractions, whicb 
we fear will detract 





absolute wildness of the whole surroundings. H. R. M. 
ADDRESS TO THE ROYAL ASTRONOMICAL 
a i £ SOCIETY) , 


[t is'the duty of your President at this annual meeting of our 

‘Society to address you on a very important subject. £ 
allude, of course, to the award of the Gold Pen is 
annually conferred by the Rbyal Astronomigal Society on some 
astronomer who has rendefed signal service to our science. The 


discharge of that duty is, perhaps, the most responsible official- 
act which devolves en the occupant of 











this chair during his tenure of the dis- 
tinguished position of President. I am to 
set forth the ground. upon which on the 
present o@casion the medal has been 


guished Fellow, Mr. W. F. Denning. 

The contributions of, Mr. Denning to 
astronomy may be ranged under three 
heads. ; ' 

(1) Discovery of Comets. , e: 

(2) Observation of Planetary Pheno- 
mena. 

(3) Researches on Meteors. 

It will be convenient for me to describe 
his work in these three different depart- 
ments in the order just given. The first 
and second departments must, however, 
be treated with comparative brevity, for 





Council laid special stress in making their 
award. 


(1) COMETS. 





© = Fic. 2.—Crater Lake, showing Wizard Island. _; 
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glavial period, lava afd glaciers combining to mould its form. 

Somewhere near its final eruption, and perhaps in, consequence 

of the rapid drainang away of lava by the small cones near the 

base of thé mountain, the molten material from the interior was 
withdrawn, thé summit of Mount Mazama collapsed and sank 

away, ®aving a huge gulf measuring six miles by four, and about 

4000 feet deep. Volcanic activity continued onthe floor of the’ 
cal@era for some time ; but since rainfall is in exces# of evapora- ` 
tion in that region, water gradually accumulated to form the 

present Crater Lake. . 

e The water of the lake is remarkably transparent, free from 

any visible organic matter, and fresh to the taste, but no analysis 

ofits saline contents seems to have been made. The tempera-, 
dure of the water when examined in g\ugust 1896, averaged 

about 60° Ẹ. on the surface. The deep-temperature, taken by 

means of a Negretti and Zambra reyersing thermometer in the: 
ypnsatisfactory Magnaghi frame, was reported as 39° at 555 feet,’ 
41° at 1040 feef, and 46° at 1623 feet. If these figure were. 
trustworthy, it would appear that the water in.Crater Lake still, 
derives heat from the rock$ ; but if this interpretation is correct, : 


density point, fnless indeed the water is saline tnough to have a 
maximum density, point perceptibly lower than that of fresh‘ 
water.. Dr. Evermann, of the’ U.S. Fish Commission, who! 


ein their accuracy. 





Each year usually brings the announce- 

ment of certain new comets, the discovery 

` of such objects being the rewards ef those 
observers who patiently scan the heavens, evening after evening 
and morning after morning, with the particular object of “de- 
tecting these shy visitors to our skies. Mr. Denning has been 
one of those who have enggged in this work, and his success has. 
been noteworthy. The -following list gives the designations of 


five comets which have been discovered by our medallist. ° 


Comet 1881 V. Period, 8°68 years. 
Comet 1890 VI. ; 
Comet 1891 I. 
Comet 1892 II. 
Comet 1894 I. Period, 7°3 years. 
While searching the skies for comets, Mr. Denning has not 
unfrequently discovered nebulæ which had escaped the attention 
‘of previous observers No fewer than twenty new nebulæ have 
thus been added by Mr. Denning to the lists of those already 
known. Most of these neW objects lie in the vicinity of the 
* North Pole. 


(2) PLANETARY OBSERVATIONS. 


«awarded by your Council to our distin- e 


‘om its present charm by destroying the - 


it is on the third department that your + 


A striking characteristic of Mr. Denning’s work is ‘thee, 
it is “difficult to account fog the: miniflumeat the maximum’ | methodical accuracy with which he hag carried through what- .-. 


ever astronomical research he has in hand. Mr. Denning never 
spared himself any pains in the efforts necé&sary to give his Work 
the inestimable charms of thoroughness and precision. Thig 


made the obserfations, does not seem to have entire confidence’ | may well be illustrated by his planetary observations. We here 
e . . A pe ~ 
1 Delivered SA February 11 by the President, Sir Robert Ball, on‘ the 


Only three species of invertebrates were found living within | Sccsion of the presentation of the Gold Medal to Mr. W., F. Renning.” 
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specially refer to his work on Jupifer. Itis well known that th} 
very difficult object not daly demands instruments ®f muc 
optical perfection, but also calls for thé exercise of the highest 
qualities which constitute a consummate astrénomical observer. 
Mr. Dening, using a 10}-inch reflector by Browning, made 
a@mnirable sketches of the planet, in which he represented a 
remarkable amount of detail with a skilful pencil. But he was 
not content with work of this kind merely, however valuable 
such work may be. He watched the rgvolutions of a large 
number of spots individually, and determmed ag accurately as 
possible theiy times of transit over the central meridian of tte 
planet. e By such observations he ascertained the period of 
rotation of a large number of the most notable spots, Thus he 
illustrated the very interesting fact that the individual spots were 
animated by large proper motions on the surface of the planet. 
‘The famous red spot, so well known to every astronomer, has 
been in particular most diligently followed by Mr. Denning, and 
he has demonstrated the remarkable circumstance that its period 
of rotation varies from year to year, The results at which he has 
thus arrived are in close accordance with the observations of 
other accomplished astronomers. 


Fe) RESEARCHES ON#METEORS. 
e 


. But the great work of Mr. Denning’s scientific career, and 
that which has been mainly instrumental in deciding your Council 
to confer on him the"distinction of the Gold Medal, has been 
connected with the very interesting subject of luminous meteors. 
The labours of Mr. Denning have been extensive enough to cover 
nearly every branch of the subjgct of meteoric astronomy. 
would ,be difficult, indeed I may say it would be impossible, to 
render any adequate account of it within the limits of an address. 
Iam, therefore, obliged to restrict myself to those more salient 


points which have epecially been under the consideration of 


ydur Council. - 

The papers on luminous meteors communicated to the Royal 
Astronomic&l Society by Mr. Denning, and printed in the 
Monthly Notices, number altogether forty-two. In bulk they 
would, if collected together, constitute two-thirds of an ordinary 
annual volume in that form of the Society’s publications. ' These 
papers are illustrated much more copiously than has usually been 
the custom with graphic and instructive figures. 

A considerable number of -these memoirs contain valuable 
‘lists of meteoric radiants derived either exclusively from Mr. 
_Denning’s own work at Bristol, or from his own observations in 

com pansan with the work of other astronomers in the same 
eld. : ; ' 


Mr. Denning’s first published list of radiants appeared in 1876. 
It contains the determinations of twenty-seven radiant, points, 
derived from his own observations of nearly goo météor tracks’ 


which he had himself mapped at Bristol between 1871-76. In 
this early list the periods of the recurrence of the showers are 
occasionally indicated by single days or short periods, But 
usually the month of recurrence is alone given.’ The list con- 
tains careful determinations of the radiant-points of the chief 
annual showers, such as Quarantids in 1873, the Lyrids in 1873 
and 1874, the Perseids in 1871 and 1834, the Orionids in 1874, 
and the Andromedids in 1872. It is interesting to note that 
Showers were found in correspondence with all but four radiants 
in, the list contained in Mr. Greg’s first general Star Shower 
Catalogue. This was published in comparison with Dr. Heis’ 
similar list of the same year in the British Association volume of 
Reports for the year 1874, The four radiants which Mr. Denning 
was not able to corroborate are, it ought to be observed, marked 
ab doubtful by Mr. Greg. 

The latest list of radiants which has been issued by Mr. 
Denning, and the longest paper that he has eas yet commmuni- 
cated to the Monthly Notices, was published in 1890, This im- 
portant work gives remarkable evidence of the unflagging 
dilligence of our medallist. It contains a list of nine hundred 

- and eighteen radiant points, deduced from the observations of no 
fewex than 9177 meteors, mapped at Bréstol, getween the years 
21873 and 1889. This list, it should be remarked, includes re- 
“peated observations of the same radiants. This is the case not 
only with regard to the chief showers, but‘alsa with regard to 
w’ Vatious minor showers, whose yearly dates bf recurrence cannot 
4in the present state of our knowledge be assigned with any 
A certainty, ee 
Though many of these showers are but sparsely @haracterised 
4 by nfeteors, or, to use the more technical expression, dre 
T e 
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“the earth in its orbit. 


‘of identical showers, and Mr, Denning adds that he 
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showers of ‘great tenuity, they have not oscaped the*diligent 
scrutiny of our medallist. Jn such oases the dates afe gengrally 
assigned to the single days when they have had apparently a 
maximum abundance. gi column of supplementary dates have 
been added, which seldom range over more than a week. It 
will thus be .seen that this catalogue prese&ts an extensive 


series, not so much of averaged results as of exact and valuable 


individual determinations. 

In other papers by Mr. Denning, mean results have been 
given which may be regarded as expressing, with regard tosmany 
important showew, tfe present state of our knowledge. For 
the chief meteoric showers a list of this kind was published in 
1887, In it will be found mean positions for 1880, derived from 


fifteengyears of observations of the radiant-points of the nine 


chief yearly showers, These contain the seven well-known 
periodic swarms of January, April, August, October, November 
(two showers) and December, adding to these the striking ‘and 


-very regularly visible displays of May 6 and July 28. 


The most important contributions which our medallist has 
made to the general problems connected with luminous meteors 
are connected with the long duration of certain meteoric 
radiants. The fact of long persistency of radiant-points, and of 
close assemblages about the points of groups or compact families 
of simultaneous or successive meteor streams, is as old as Heis’ 
first essays in meteor showers. It is, however, to Mr. Denning’s 


“persistent inquiries that we are mainly indebted for our know- 


ledge of this subject., In his important, paper of December 
1884,.Mr.. Denning writes: ‘* The fact of stationary, ‘radiants 
exhibiting visible activity during several months is a phenomenon 
so’ unaccountable and ‘so utterly oppdséd.to the ‘approved 


` theories as to the orbits of shooting stars, ‘that it’ niust ‘receive a 


most crucial exdmination before it can be accepted”? °° 7 
The long-continued labours of Mr. Denning on this important 

subject. have _demonstrated the. existence _ of . these_.enduring 

radiants. The theoretical difficulties connected with the subject 


assent to Mr. Denning’s-words when he says: ‘‘It must be con- 
ceived that.a’ well-attested fact of.observation, however.hard to 
‘reconcile'with’ known theories, ought on no account to be dis- 
regardéd on account of its nonconformity.” , 7. tss oo 
- It’ is, of course,- known that’ the Pérseids from: the August 
shower are found, not only, on the special nights with which the 
swarm‘ is. chiefly associated,‘ but 'they are also displayed on man 
preceding’ and’ following: nights. ~ Mr. ‘Denning has’ tracec 
meteors of this group for,the twenty-six nights from July 25 to 


- August 19, and ‘their ‘radiant’ advanced ‘in that interval'over a 


distance of 40 degrees. In one,of those adinirable diagrams by 


"which. the interest ‘of Mr..Denning’s papers’is so ‘greatly in- 
creased, he’ gives a curve; of the’ ordinary number’ of'Perseids 
‘from one on July 25 to a maximum of 57 on August Io, and 


then declining to 1 on August 19.- In his paper of 1&go Mr. 
Denning shows that the range of the Perseidd is even wider 
still. I cite this case of the Perseids, because the gradual shift 
of the radiants as days and’ weeks passed by is, of course, 1% 
more than shoyld be expected from the change of the place of 
The extraordinary fact isethat in the case 
of certain other showers, which are visible for weeks or months, 
the radiant undergoes‘no appreciable change in p&sition. Mr. 
Denning selected for discussion in his ‘f Memoir” of 1884 six 
special showers, Among these we may particularly note the 
a-B Perseids, which show a constant radiant from July 6&0 
November 30. ' a 

Such a paper as that to which I am now referring must be 
regarded as a classic which every one who is interested in, the 
fascinating subject of meteors would do well to study. It is 
fall of interesting facts and suggestions. ‘We learn that in the 
catalogues published up ¢o this date there are no fewer than 
2100 radiants resulting from the projected paths of upwards of 
6200 meteors ; many of these age, however, duplicate observations 
oes 
not bel@:ve the total number of well-defined stregms would 
exceed 350. : A . 

In his introduction to the'great cAtalogué of 1890, Mr. 
Denning has given asstat@ment of his, methods of work. s 

“My plan of “work may be briefly described as follows. 
All the observations were made in the open,air and from the 
garden adjoining the house. Atterition was almost invariably 
given to the eastern sky. 


I found it expef@ient to maintain a standing posture and some- 


. e š 
. 
Cd 
e 
e 


“may be’ still nót altogether remòved, butiwe'canhardly'refuse .” 


In mild weather I sat if a chair with, 
the back inclined at a suitable’angle, but on cold frosty nights 


. remawk: ‘It may be safely said that in the month of November 


“of the general public will:became meteoric observers, for the 
that much of the recently awakened interest in the sit has 
‘that our medallist, whom we greatly wish to honour, is not now 
‘the hope that he may shortly be able to resume those observ- 


‘desire to assure him not only of our appreciation of his admir- 


spirit in which that work has been conducted. 


.the United Kingdom. 


.By-Shelford Bidwell, F.R.S. 
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times tg pace to and fro, always, however, keepmg the eyes 
directed toavards the firmament in quest of meteors.” ~ 

* Of@r- medallist has recently publfshéd in the ObsePvatory an 
instructive and opportune series of papers on the great showers 
of Leonids which may reasonably be e€pected in the next year 
or. two. “This esubject is here discussed with characteristic 
wealth of knowledge®and experience. He commences with the 


during the next few years, all astronomers and a large majority 


._phenomena presented will be of an exceptional kind and of a 
character to interest every one.” i 

We all eho these wérds. I think Iam justified in adding 
been due to the worthy example Mr. Denning has hims&f given 
us. Which of us would not be proud to emulate his single- 
hearted and enthusiastic devotion to the discovery of truth in 
this beautiful department of astronomy ? 

It is a matter of great regret to’every one here assembled 


present to accept in person our award.’ We regret this all the 
more when we learn that ill-health is the cause of his absence. 
We all join in a hearty wish for his speedy recovery,’ and in 


ations which we receive with such interest and pleasure. We 


able work, but of the high esteem which we entertain for the 


On your behalf, therefore, [now hand the Gold Medal of the 
Royal Astronomical Society to our Secretary, to be by him 
transmitted to Mr. W. F. Denning in recognition of the valu- 
able services to our science he has rendered, @especially in the 
department of meteoric astronomy. ` 


. HISTORY AND OBJECTS OF THE PHYSICAL 


SOCIETY2 


I PROPOSE on this occasion to begin with a few words on 
the history ‘and objects of our Society, and afterwards to 
glance briefly at-the principal events of physical interest which 
have occurred during the past year. ` 
The Physical Society was founded in 1874, and owed its 
origin mainly to the initiative of the late Prof. Guthrie» From 
the first years of its existence up to the present time it has in- 
cluded among its members nearly all the leading physicists of 


In the early days our meetings were, by permission of the’ 


‘Lords of the Committee of Council on Education, held in the 
‘Physics lecture-room of the Royal College of Science at three 


o’clock on Saturday afternoons, members being allowed the 


“free ube of the laboratory apparatus for the illustration of their 


papers. The proceedings were at that time rather less formal 
than is customary at present. The papers were rarely, if ever, 
** referred”. before being’ read; often, indeed, they were read 
long before they -were actually written, while*a’ large propor- 


‘tion’of the’communications were of a purely oral character, and 


‘never intended for publication at all, except perhaps in the 
sho notes which the reporter sent to the scientific journals. 
Special prominence was given to experimental demonstrations, 
ijjustrative not only of original researches, but alsp of such work 
carried on outside the Society as Happened to be attracting 
attention at the time. . . . 

` Under the somewhat lax régíme which then prevailed, it 
necessarily happened that the communications made to the 
Society were not always of a very high order of merit... . Rut 
from the very beginning the Council has always been careful 
not +o print in the Proceedings anything that was not of sound 
scientific value, and while the number of important papers that 
have beer published through the Medium of the Physical Society 
is large, very little of doubtful quality has found a plage in thee 
Journal, * °’ e` 

The first maferial change in our routilfe took place in the 
“year 1889, when the day and houreof ypeeting were altered 
from Saturday afternoon &t three to Friday at five o'clock. ... 
.I may here mention that the Council has more than once con- 
sidered whethef it might rot be expedient. to hold our meetings 
in the evenigg. Many, no doubt, would consider this prefer- 


1 Presidential Address to the Phy8ical Society. (Abstract.) February x11. 
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‘nature. The work, if it were to be carrieqout arene would 
y 


ble, but, the balance of convenience appears to. be clearly if 
. bad 


favour @ the afternoon. . 1). e : 

During the South Kensington epoch the Physical Society pub 
lished and presenged to its members a number of valuable books, 
including, among others, Prof. Everett’s well-known treatise or 
the C.G.S. system of units and the works of Wheatstone gpd 
of Joule. It also issudd twelve volumes of Proceedings, in whit 
were collected such of the communications to the Society as 
had been approved for publication. By an arrangement with 
the proprietors of tlte P/closophical Magazine the same papers 
yeee also (a® now) printed in that. journal, being thus, to the 
author’s great advantage, assured of a*widé circul&tion through- 
out the scientific worl (In the same period, notwithstanding 
the small amount %f fhe annual subscription paid by memberty 
and of the composition fee for life membership, the Society's 
income so far exceeded its expenditure that it was able to accu 
mulate and invest a capital of nearly 30007. m 

When the Society entered upon its twenty-first year with a» 
position which, if somewhat unpretending, was well recognisedill 
and firmly established, it was felt that the time hadcome when, 
in the interests of physical scien, something more than hadi 
been already achieved might fairly be demanded of it. British 
physicists had long been at a serious disadv: ieat they 
were without any means 8f readily ascerining what was being 
done by their fellow-workers in other countries ; with the multi- 
plication of scientific literature ‘the need of some periodital> 
digest similar in character to the German Bezblätter was becom- 
ing year by year more urgent, To endeavour to meet this want 
“was a duty which clearly devolved upon the Physical Society, 
and the Council anxiously cogsidered the, question whether the 
, publication of monthly abstr&ts of physical papers appearing 
in foreign journals could be undertaken by ourselves. y 
The only serious objection to the enterprise was of a financial 


certainly necessitate an annual expenditure exceeding by some 
hundxeds of pounds the total income of the Societys This 
“could only be met by raising the amount of the anual subscrip- 
tion and composition fee, which, as I have mentioned, were un- 
usually low. But it is a delicate and difficult matter ‘to ask 
‘existing members of a society for increased subscriptions unless 
very excellent reasons can be shown for the demand. The 
Council therefore determined that they would publish a series of 
abstracts for one year at least before taking any steps to provide 
additional income, defraying the cost from cash in hand and, if 
need should arise, drawing upon the invested capital: In’ this 
way it was hoped to convince members of the utility of the 
undertaking which they were to be called upon to support. 

I need not remind you of the highly satisfactory result of the 
experiment. The work of the able and assiduous body of 
abstractors whose names appear on the cover,of our Proceedings 
was on all sides cordially approved, and at a special general 
meeting, held in 1896, a resolution submitted to the Society for 
increasing the subscription to two guineas per gnnum was 
passed almost, if not quite, unanimously. The number of those 
who in consequence of thf increase have resigned their member- 
ship has been unexpectedly small, while on the other hand 
many of the life members have; in response to the invitation 
issued to them, voluntarily contributed an additional fifteen 
guineas to the funds’ of the Society, in recognition of the faet 
that they are now in enjoyment of greater and more costly 
advantages than were contemplated at the time when they paid 
their very moderate composition fees. To such as have not yet 
responded I venture to repeat the invitation, 

Although the abstracts were actually published for two years 
before the increased subscriptions began to come in, the whole 
cost was met out of uninvested cash, supplemented by grants 
liberally made by the British Association and the Royal Society, 
and it was never found necessary to draw anything at all from 
the reserve fund. I wish to emphasise this fact because the 
abundant caution properly exercised by the Council in entering 
upon a new and uncertain enterprise appears to have led to 
a very general impressjon that the Society had outrun its means 
and was on thd verge of bankruptcy, whereas in truth it wes 
never in a more prosperous financial condition than it is af 
present. ` e . 
` On October 264 18949 the Society tet for the first time in 
this room. Although the privileges so generously accorded to! 
us by the authorities at Gouth Kensington were highly valued,y 
it was nevgrtheless deemed advisable that we should leave thet 


°| home of our youth and seek a footing in Burlington House, the 
; i ~< 
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“headquarters of scientific associations. Here the Chemie 


Socitty offered us a most kindly and: cordial welcame, an 
provided us with a meeting-place which is not only more 
generally accessible than the old one, buteis also on other 
groundsemore convenient to most of our Fellows. y 
y this time the general affairs of the Society had assumed a 
mare business-like condition. Amongst other things, greater 
care was exercised with regard to the acceptance of communi- 
cations. I need hardly say that no paper is in these days 
allowed to be read unless it has béen frst referred to some 
competent authority and favourably reported 8n. The %hast 
distingujshed physicists in the kingdom have given their services 
as referees, and our heartiest thanks@are due to them for thé 
“care and patience which they have ungrydgingly bestowed upon 
„a somewhat ungrateful task, , 
* The practice was also introduced of .putting the more im- 
portant papers into type before they were read, and distributing’ 
proofs among such of the Fellows as were known to be specially 
interested in the subjects to which they related. This course 
has Jed te a consider&ble improvement in the value of the 
discussions. + ee p 

The most recent step in advance consists in the adoption of a 
schem Switu extending the list of journals from which the 
monthly abstracts ar@ made, Hithdryp the papers abstracted 
have been exclusively such as had been published in foreign 
journals, and were of primarily scientific interest. In the pre- 
sent year, as the result of an agreement with the Institution of 
Electrical Engineers, the numbgr of the abstracts is to be 
largely increased, British publications and papers of a technical 
character being included in theig scope. The arrangement in 
question is open to the objectio® that it entails the loss of our 
monopoly in the publication, for members of the Institution of 
Electrical Engineers will, like ourselves, receive copies of the 
abstracts, and willgshare with us whatever credit attaches to 
tleir production, The objection, however, appears to be in 
the main only a sentimental one, and of small weight in relation 
to the substantial advantage accruing to our members—an 
advantage which could not possibly have been provided out of 
our own unaided resources. [Reference was then made to the 
advantages afforded by the Physical and other kindred Societies 
in promoting friendly intercourse among fellow-workers in a 
particular branch of science. ] 

Through the kindness of certain influential gentlemen be- 
longing to the Society, we have from time to time been afforded 
the opportunity of holding a meeting in some -well-known 

‘spltysical laboratory either in town or in the country. I myself 
have had the privilege of taking part in most agreeable pil- 
grimages to Oxford, Cambridge and Bristol, and have also 
been among those who enjoyed the hospitality of Profs. Adams, 
Carey Foster, Ayrton and Thompson at their laboratories in 
London. I have pleasure in announcing that the Council has 
accepted an invitation from our Fellow, Mr. Porter, to go to 
Eton for the next meeting on February 26, and I trust that our 
appreciation of his -kindness will be testified by a large gather- 
ing. *It is a little difficult to beg for favours, but I may be 
allowed to suggest to those who are ina position to exercise 
-similar hospitality, that they have it in their power to contribute, 
in a material degree, and in more than a merely scientific sense, 
to the well-being of the Society. 

[The second part of the address dealt with the discovery of 
thé Zeeman effect ; some of the principal papers published by 
the Physical Society in 1897 ; the appointment of the National 
Physical Laboratory Committee, and the foundation of the 
Rontgen Society.] _ i 
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THE INSTITUTION OF MBCHANICAL 
ENGINEERS. 


HE annual general meeting of the Institution of 

: Mechanical Engineers was held in the theatre of the 
Institution of Civil Engineers on the evenings of the roth and 

ath insts. The usual formal proceedings having been gone 

through, the retiring President—Mr, E. Windsor Richards— 
introduced the new President, Mr. Samuel W. Johnson, who is 

JocemBtive -superintenfent to-the Midland Railway. There 

“were two papers down for discussion, and there was also an 
adjourned discussion on a paper entitled “ Mechanical Features 

“of Electric Traction,” which had been réad and pgrtially dis- 
tussed-dt the last meeting of the Institution. This paper was 
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contributed*by Mr. Philip Dawson, who is dargely intefested in 








, the introduction of mechanical appliances in cdnnéction, wigh' e 


electrical engineeyng into this country from- America, Under: 
these circumstances it was natural that the contribution should 
be of: a general rather than a scientific character. The prominent 
feature in the paper was the fact that ‘glectifcal traction has 
spread so rapidly in America, whilst very little, has ‚been done 
in‘ this country. For instance, out of a total of nearly 5,020 - 
miles of tramways in America in the year 1895, 12,583 miles are 
worked electrically. Cable traction, which. was at one time,so 
popular, and whigh s@med to have so promising a future before 
it, has been quite eclipsed by electrical methods, there being 
only 600 miles of rope tramway in the States in the same- 
year, Steam has even a lower total, there being but 519 
miles,” Horse traction supplies the balance of something over: 
1200 miles, Great Britain and the Colonies in the year 1896 had 
but 167 miles of electric tramway, thus being far below Germany, 
which had a total of 618 miles. The only other European: 
country having more than 100 miles was Austro- Hungary, with 
a total of 120 miles. Belgium had 90 niiles, France 67, Italy ` 
50, and Switzerland and Russia 30 miles each; whilst other 
European countries contribute 30 miles altogether. pees 

It is not necessary we should follow the author in the’ 
„practical details he gives regarding the various features of 
motors, trucks, cars, permanent way, conductors, methods: 
of transmission, generating stations, &c. The long discus- 
sion on this paper resolved ‘itself very largely into a contro- 
versy as to whether English engineers should follow American. 
precedents. : Prof. Unwin, in the speech that he made, entered - 
a timely protest against the spirit of detraction which animated. 
a good many of the speakers. As he said, American engineers: 
may not be perfect in all their practice, and it is quite possible: 
improvements may be made upon their methods, still they have 
had considerable experience, and what they have done repre-: 
sents actual work, whilst in this country we have practically - 
no precedents in regard to electrical tramway practice. ._ es 

The only paper read at the meeting was a contribution by): 
Prof. Frederic W. Burstall ; it embodied the first report of the 
Gas Engine Research Committee that had been appointed by: 
the Institution, and of which Prof. Alexander Kennedy is the’ 
chairman. The object of the experiments described was to de- 
termine the effect produced on the economy of gas engines by 
altering one or more of the conditions which govern their work- ' 


+ 


„siderable difficulties, especially as the gas engine has not like 
the steam engine been made the object of investigation by many: 
authorities for a great number of years. The factors con- 
sidered by the Committee were ‘the amount of compression, ` 
the speed, the ratio of air to gas, and the amount of: 
heat rejected through the walls of the cylinder. The’ 
engine used was of small size, perhaps too small to, afford: 
altogether satisfactory results; but the Commf&tee were not 
to blame for this, for they had to work with such tools as they. 
could command. The nominal power of the enfine was 2 N. HP! 
and the maximum that could be developed was 5 I.H.P; it was: 
made by Messrs. Fielding and Platt, of Gloucestgy. The author: 
‘stated that an increase of compression in a gas engine is often; 
regarded as being conducive to more. economical ‘results, but 
it is uncertain whether the increase in economy is reallygdue: 
to the compression alone. It is, perhaps, fair to state that the 
Committee reangnised that the absolute economy of the engirge’ 
tried~-which was specially constructed for experimental pur-’ 
poses—would be inferior to the economy that could be Obtained - 
by a larger motor ; still, it was concluded that the comparative 
economies under different conditions would not. be different in- 
the two sizes; moreover, it was stated that it would have ‘been 
‘impossible to measure wi 
the volume of air, had the engine been larger. The compression: 
employed in the expertments yaried between 35 lbs; and go Ibs. 
per square inch, The observations taken included. measure- 
*ments og the gas and of the air supplies, measurement of heat 
rejected into the jacket, sampling of exhaust gases, and deter- 
mination of the I.H’P. developed. Seventeen tests were taken, 
and the mechanical gfficiency of the engine was, found to vary: 
from 76 to 84 per gent., the mean vafue of the whdle seventeen 
tests being 81 per cent. On a full power test the engine was run- 
ning at 197 revolutions per minute, the compression per square 


volume was 0°25, and the ratio bf explosions to the maximum 
Under these circumstances the! 


F ' 
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ing. The problem is one of a complex nature and presents con- * 


precision certain quantities, such as’ a 


inch absolute was 103 lbs., the ratio of clearance to cylinder: | 
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LHeP. wab 5'10, the gas per LH.P. per hour 20°35%cubic feet, . 


thg heat expended per I.H. P. per hour was 12,186 thermal 
units, Sr 10°95 thermal units per expidsion. Thg thermal @fficiency 
was 21 per cent. Taking one of the low-speed experiments, 
with the ratio of-ait to gas of 10°4, the compression per square 
inch absolute w& 86,lbs.,.the ratio of clearance to cylinder 
volume, was 0°37, the revolutions per minute were 117°6, 
and tife ratio of actual explosions to the maximum possible 
was 75 per cent. With these conditions the I.H.P. was 1°84, 


pended was 17,041 thermal units per I. H.B. peg hour ; that gave 
a thermal efficiency of 15 per cent., a result which, as the author 
remarks, was distinctly uneconomical. In the following test the 
compression was 102 lbs. absolute, the ratio of clearance to 
cylinder volume being 0°25, the revolutions and the LH. were 
practically the same, but, 31 cubic feet of gas were used per 
I. HoP. pet hour ; the thermal efficiency, therefore, being 13°6 per 
cent; although the compression was so much higher than in the 
previous test mentioned, almost approaching that of the full- 
speed test first referred to. ee 

, In connection with this matter, the fact commented upon 


the,gas used per I. H.P. per hour 28-2’cubic. feet, the heat 


during the discussion may be referred to. The older gas engines 
were designed for lower pressures ; and it is found with them that 
increasing the compression does not add to economy. The ratio of 
clearance has an important bearing on the case, the port sur- 
face acting as a condenser, and an increase in the compression 
induces a degree of cooling which is not economical. There js 
also the loss by leakage through the indicator, the proportion 
of which will be considerable in the case of a small engine. 
The Wayne indicator used during the experiments has a rotating 
piston not touching the sides of the cylinder, and therefore 
admitting of constant leakage. In the steam €ngine the loss 
from leakage through .the indicator is comparatively unimpor- 
ant, being governed by the pressure present in the cylinder 
at any-given time. With the gas engine,. however, this is 
different, as the working mixture escapes through the cylinder 
before ignition. One of the speakers humorously likened the 
effect of an indicator on a small gas engine to a big whistle 
on a, steam launch boiler. - He said that in the early days of 
steam launches'a friend of his had a small paddle yacht with 
a.very, big whistle, which was fitted in order that he might let 
his friends know:when he was coming.. He found, however, 
that when he paddled he could- not whistle, and when he 
whistled he could not paddle. 

- A brake was used in the experiments, and perhaps it would have 
been better if Brake H. P. had been given in the tables. It was 
found that the measurement of gas by means of an ordinary 
meter, although giving a correct aggregate result, possessed the 
disadvantage of not controlling the fluctuations of pressure in 
the mains; a calibrated gas-holder was therefore used.. The 
amount, of air used per stroke. was measured by a meter into 
which air was freed by a Sturtevant blower, the pressure being 
kept: constant by means of. a gas’governor ; precautions were 
taken to prevent bæk ignition; a rubber gas bag was used to 
obviate ;the fluctuation in’ pressure’ in the meter during the 
suction stroke. ẹ No difficulty was found .in’ wetking this ap- 
paratus.’ : Records were taken of pressure and temperature of 
the air; measurement of the heat rejected-was effected by run- 
ninggthe cooling water ftom the calibrated tank through the 
water jacket and thence’to the discharge, the capacity of the 
tagk being sufficient to hold water for a single test. The 
temperatures of the inlet and outlet water were taken. The glass 
stems of the thermometers were attached to brass plugs by means 
of soldering with Thomas’s fusible metal, which enables glass 
and brass to be fixed together with a pressure-tight joint. 
To obtain samples of the exhaust gases, a single bubblg 


e of gas was taken from just below the exhaust-valve after each 


` 


explo$ioņ stroke by means of suitable apparatus, which was 
illustrated by a wall diagram shown during the reading of the 
paper. : The Wayne indicator used to find the I. H.P.. 
was considered superior to the Richards, Crosby, Darke or 
Tabor indicators It was made by Messrs. Elliot Brothers. 
This indicator appears # be similar in prifciple to one intro- 
duced-by Mr. Michael Longridge someyeags ago. For reducing 
pencil frictioh to a minimun, cards of smoked mica were intro- 
duced in place of the usual papér. . An iron tube was used for 
ignition, electrical methods having-been trjed, but were not 
found satisfactory. i k 

The author, in giving a summary of the experiments, concluded 
that it was probable that the influence of increaged compression 
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>d economy was due to the fact that weaker charges can be burnt « 
cémpletely during the stroke when the compression is high.e It 
should be stated that in „the test of which we have given par- 
ticulars, in which the thermal efficiency was 21 per cent., the 
author considered that more economical results „than, this’ 
could be obtained, as the ratio of air to gas was 8'6, which 
was certainly higher th&n necessary. It may be added that tp% 
best mixture for a modern gas engine is considered to be one 
of gas to ten of air by volume. The report continued that 
the fest seemed to €ndioate that economy depends on the 
chpiee of the @orrect ratio of air to gas, and that this ratio 
increases with compression. The number of experiments was 
not yet sufficient to determine what any ratio was fr any 
given compression, Mit dt is-stated that further tests are to be « 


‘made for arriving at this important point. 


The summer meeting of the Institution will be held “this years 
in Derby. . ° 





UNIVERSITY AND EDUCATIONAL 


INTELLIGBNCE. i 
CAMBRIDGE.—Mr. Charles Godfrey, of Trinity College, has 
been elected to the Isaac Newton Studentshjpgsieeilh i ysical 
Astronomy. a t 


e 

The General Board of Studies propose that the Professorship 
of Surgery, held by the late Sir George Humphry, be suspended 
until the Senate shall otherwise determéne. Meanwhile the 
duties of the office are to be digcharged by a Reader in Surgery, 
at a stipend of 240/. a year. — 

The General. Board also propose to recognise the continued 
liberality of the Royal GeograpRical Society in providing for the 
endowment of geographical teaching, and the importance ofe 
encouraging the study, of the subject in the University by raising 
ihe, present Lectureship, held by. Mr. Pi ule Oldham, to a 
Readership in Geography, with a total stipend of 200/, a years 
: $ e 

Dr. KARL HURTHLE, assistant professor of physiology at 
Breslau, has been appointed professor of physiology and 
director of the Physiological Institute, in succession to the late 
Prof. Heidenhain. 


THE Council of King’s College, London, have received from 
the Trustees of the British Museum’ a valuable series of fossils, 
in aid of the teaching collection for the Geological Laboratory 
in the Science and Engineering Faculty. : 


AN anonyinous donor has offered 10,0007, for the completian,., 
of the extension scheme of Aberdeen University, on the condi- 
tion that 20,000/. is obtained from the Government for the same 
object. The Chancellor of the Exchequer has agreed to receive 
a deputation on behalf of the movement for the extension of the 
University. 


Science states that at the semi-annual meeting of the Board 
of Trustees of Beloit College it was announced that the College 
had received a gift of 25,000 dollars for the endowment of the 
chair of Chemistry, now odtupied by Prof. E. G. Smith. *The 
donor wishes to remain anonymous. It was also reported that 
the sum of 70,000 dollars had been raised towards the 100,000 
dollars necessary to secure Dr. Pearson’s gift of 50,000 dollars. . 


THE rapid progress of medical education and the enlargement? 


.of the requirements of the Examining Boards have rendered jt 


imperative to provide more space for the teaching of several im- 
portant subjects in the London Hospital Medical College. 
Consequently a large portion of the College is about to be re- 
built and enlarged, and all the necessary class-rooms and labora- 
tories provided. . It is intended that the work will be completed 
by the commencement of next winter session. 


THE magnitude” of the operations of the Department of 
Science and Art may be judged from the figures given in the 
Calendar of the Department for 1898. The total number of 
individual students in science classes, held under the auspices of 
the Department was 157,984. The subjects which attracted ~ 
more than ten tlusand students in the year covered by the. 
Calendar are: Mathematics (Stages 1, 2, 3), 40,244;°In-* 
organic Chemistry ¢Theoretical), 26,33 ; Practical Plane and 
Solid Geomety, feco Physiograplty, 22,409; Machine, 
Construction and Drawing, 19,952; Building Construction, » 
15,195; Magnetism and Electricity, 12,591; Hygiene, 10,143. $! 
At the othg end of the scale we find that mineralogy’ only A 
atdéractéd 152 students, and zoology 189. Nine of the depart- 4 
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. 
“ mēntal'subjects are practical ; and the number of students who 
-took ‘practical work iseas follows: Inorganic €hemisttfy, 
15,1695 Magnetism ‘and Electricity, 2694 ; Sound, Light, and 
Heat, 1793; Organic ‘Chemistry, 153% The “remaining 
practical subjects—-human physiology, general biology, zoology, 
a, and metallurgy—divided 1852 gtudents between them. 
here are now 169 Schools of Science in which organised 
courses of study are taken in connection with the Department, 

and the number of students attending them is 20,879. 

see ae 2.6. 
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°  . SCIENTIFIC SERIALS. 


“ THE most important contribution to Himmel und Erde for this 
. month is a long paper on ‘the terminal moraines of North Ger- 
° many, The other papers comprise one in' which is given the 

conclusion of a lecture by Dr. Drygalski on Greenland, dealing 
mainly, in this part, with the habits and customs of the Esqui- 
maux ; and another by Herr G. von Gleicke treating of the exist- 
ence of’ ar? intra-mercutial planet or planets, generally surveying 
the various theories that have been put forward to explain the 
motion of the perihelion of Mercury. The only result that appears 
certai@tkeemgper is the practical confirmation of the reality of 
the motion, originallp determined by' lẹ Verrier. The presence 
of a single planet or‘ of a ring of meteoric matter ; the existence 
of an unknown satellite of the planet itself, or an ellipticity in 
the figure of the sun $ an alteration in the expression of the law 
of gravitation ‘or the introductionof terms suggested by electro- 
dynamic considerations ; all seem to offer insuperable objections, 
or to be based on pure empiricism. The enigma is not solved 
yet. The subjects to which the shorter notes refer have generally 
‘been' mentioned in these columns, They include some account 
of the Greenland Meteor ; the sinking of the surface of the earth 
in the neighbourhagd of the Canadian lakes, and its effect ‘on 
tlfe Niagara Falls ; the depth of the sea and the determination 
of ooean currents around Australia derived from floating 
bottles. .A ` short ‘notice is also added of a proposed 
attempt on the’ part of MM. Godard and Surcouf to 
reach the North Pole by means of ballooning. The expedition 
would start in the summer of 1898, selecting Spitsbergen as a 
base of operations. The peculiar feature of the attempt seems 
to consist in carrying twelve small balloons, filled with hydrogen 
to serve as a gasometer to supply the main balloon, which 
‘is of gigantic dimensions, with the gas which may leak or waste. 
M. Godard counts on spending sixty days aloft; and to carry 
‘ewffh him the means’of support of no less than seven people, 
among whom will be found 
physician, 

Memoirs of the Caucasian Branch of the Russian Geo- 
graphical Society, vol. xviiii—On the distribution of precipitation 
in Caucasia during the spring and, summer of 1894, by A. 
Woznesensky, with four maps,—Jourriey in the Chernomorsk 
district, in?1894, by N. Alboff; with a map (on the scale of seven 
miles,to an inch) of the Chernomorsx district and the western 
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part of the district of Sukhum; and botanico-geographical. 


researches in Western Transcaucasia, by the same author, being 
a continuation of his paper inserted iĦ a preceding volume of 
his Memoirs. In this paper two important excursions across 
fhe, main ridge of Abhasia are described. The flora of the 
limestone-mountains having been the special subject of studies, 
it is dealt with in detail. The rare new species dmphoricarpus 
elegans, which was formerly found at two places only of 
Abhasia and Mingrelia, was met with in thousands. A bush- 
like Campanula, which M. Alboff considers as a new species, 
was found and was named C. regina for its rare beauty. 
Numbers of other rare species were found. Detailed lists of 
the limestones’ fauna in / thas and Mingretia, are given. In 
addition to the glaciers previously discovered on the northern 
slope, a hanging glacier was found on the southern slope. 


Very interesting remains of the ancient population of thejg- $ ; i ee i 
i It is thu® seen that the mineral loses density on,incandescence. 


‘region are mentioned.—On the Kumyks, anthropological sketch 


by‘J. Pantukhoff. The paper contains a Sketch§déaling with the, 


É ossible origin of this Tartar stèm, anthropological measure- 
tients made by the authorgand a coniparisog of the same with 
measurements on othe Caucasian sems 
wheir land, by D. Khizanachwili.—A journeytin the central por- 
ion of the Mountain-Chechnya, by Madame A. Rossikoff, with 
map -three and a half miles to the Inch.. Detailed and lively 


hestan; the sgat of Shamil’s, wats.—-Statistical description o 


a 


sjecount of a journey in that imperfectly known pẹrt of Dag, 
? 
e 
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a chemist, a meteorologist, and a, 





_ occurring in quadratic sphenoids. 





hee .Pshaves and- 


and statistical data relative to, the provinces of Baku, Kars, . 
Erivan, eDaghestan, and gElisabethpol.——On the ‘condition of ° 
glaciers and of ethe lakes on the northern. slope of Central 
Caucasus, by K. Rossjkoff.—In a very interesting appendix we 
find (1) a beautiful atlas of eight -ethndgraphigal maps of Trans- * 
caucasia, one for each separate province, on the scale of thirteen 
miles to an inch {it is the work of E; Kondratenko); (2).a 
map of the distribution of the Armenian population in Asid 
Minor, on. the basis of V. Cuinet’s data, 1890-94, accompanied 
by a paper by General Zelenyi and Colonel Sysoeff; and (3) 
the distribution ef Armenian populations in Transcaucasia. 


- WE have received the number of the rish Maturalist for 
February, and are. always glad to say a’ word on behalf 
of thse local natural history journals, which have done so 
much to encourage the early enthusiasm of many who have 
afterwards become eminent naturalists. In the, present pum- 
ber Mr. Allan P. Swan describes and figures a. new species 
of Leptolegnia, L. bandoniensis, belonging to the Sapro- 
legniacee.. F ` 


THE Journal of Botany, in its numbers for January and 
February, `. still continues. to cater chiefly for descriptive 
and ‘‘critical” botanists. Mr. F. Townsend describes and 
figures a new species of Euphrasia, E. canadensis, from the 
neighbourhood of Quebec; and Miss Ella M. Tindall en- 
riches British Hepaticæ with ʻa species ‘new to'science, Fos- 
Sombronta Mittendz, from North Devon, which is also figured 


AND ACADEMIES, 
Lonpon, 


Royal Society, January .20,—‘ Fergusonite, an Endo- 
thermic Mineral.” ,By William Ramsay, Ph.D., LL.D., 
Sc.D., F.R.S., and Morris W. Travers, B.Sc. +. 

The mineral fergusonite, discovered by. Hartwall, occurs. ine 
felspar and mica deposits,.in the same manner as most of the- 
‘rare Norwegian minerals, such as euxenite, orthite, samarskite, &. 
The position in which such minerals are found, embedded in masses - 
of felspar, or encrusted with mica, leaves the question, of their 
origin an open one. Whether they are deposited in the felspar ` 
by water, or whether they are contemporaneous with the felspar, 
is a matter of speculation. Fergusonite is a black lustrous 
mineral, not unlike obsidian in outward dppearance, but of | 
considerably higher density, Seen under the microscope, even 
with the highest power, there is absolutely no sign of crystalline 
structure, though in thin slices the substance is translucent, and 
transmits yellow-brown light. It is, however, macrocrystalline, 
It is quite homogeneous, and 
displays no sign of cavities. Like similar. minerals, it contains 
helium, which is expelled on the application of heat. 

But this mineral -presents a peculiarity, which has led us- 
to publish ‘this note. _ When heated to ® temperature net. 
exceeding 500° or 600°, it suddenly becomes incandescent,. 
and evolves mufth of its helium ; while its density decreases. 

The .analysis of, the: mineral was kindly- undertaken bý- Miss- 
Emily Aston, to whom we desire to express our indebtedness, + 

It showed that fergusonite is mainly a niobate of yttgum,. 
containing oxides of uranium, but in no great quantity. . 

The gases volved by the incandescence of nearly 5 gras 
(4'852) of the mineral, heated in a vacuous tube, were analysed 
and found to consist of helium, hydrogen, carbon dioxide, and 
nitrogen. a : wipe Sg 

. The demsity was determined before and after heating. Great 
cgre was taken to makg sure of the absence of air-bells, by , 
warming the powdered mineral under water in a vacuum, before | 
weighing it. - ii $ ee 

Density before heating 9° 1. ° aae l a 5°619 |: 
. after ” ee 5°375: e 
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The amount of heet lost by this curigus migeral in parting 
with its helium was determined. The plan.of operation wassto 
burn ‘in oxygen a kifown weight of hydrogen, ‘aseertained by 
measuring it, under a small platinum crucible, in a calorimeter. 
The rise of temperature was noted, This optration was ré- 
peated several times® so as lo standardise the calorimeter. Some 
grams of mineral were then placed in, the crucible, and, ‘the 
#peration was repeated ; the heat evolved by the incandescing 
mineral added itself to that from the burning hydrogen, and the 
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-risë of temperatura was greater, 


*, bustign of Bydrogen, a simple calculation gave the heat evolved 


by the exothermic change in the mineral. + r 5 
Various questions are raised by the bghaviour of this interest- 
ing ‘mineral. Its evolution of heat, accompanying its parting 
. with helium, sifggest the idea that it is a true endothermic 
. compgund of helium, Had its density, as is the case with 
‘alumina, and with other oxides which rise spontaneously in 
temperature when heated, increased instead of decreased, the 
“evelution of heat might justly have been ascribed to polymerisa- 
tion, But an evolution of heat, accoMpagied by a fal? in 
density, leagls to the cogjecture that the loss of energy is the 
result of the loss of helium ; and that, conversely, the formation 
, of the compound must have been concurrent with a gain of 
. energy. That the helium is actually in combination, and not 
_ retained jn pores in the mineral, is evinced by there being no 
ports in which the helium' might be imprisoned. Surface- 
absorption is equally out of the question, for the mineral is 
compact. The only remaining possibility is that the helium is 
in chemical combination. And if this is true, then the 
- compound must be an endothermic one. 
There is one other substance at least which: decreases in 
- density, while it evolves heat; that substance is water, in 
changing into ice. -The effect.of compressing ice is to lower its 
melting point, and at the same time to reduce its heat of fusion. 
At a sufficiently high pressure there would be a continuous 
-transition from ice to. water, no heat change taking place 
during the transition. Matters would be in a similar condition 
to those which accompany the change of a liquid into gas at the 
critical temperature; the smallest alteration of temperature 
would be enough to bring about the change. In speculating on 
the origin of such a remarkable compound, if it not allowable 
to guess that it represents a condition of our earth realised only 
before solidification had set in? That these minerals, contain- 
‘ ing the rare elements, represent a portion of the interior of our 
planet ; and that under the enormous pressure obtaining at the 
centre, combination with helium was an exothermic event ; and 
that such compounds, having by’some unexplained accident 
` come to the surface of the globe, where they are no longer ex- 
‘ posed to such pressure, they have, in consequence of the change, 
_ become endothermic? The frequency of the helium spectrum 
‘ in the stars, and its presence in the sun, makes it less improbable 
' that some such explanation may lie not far from the truth. 


February 3.—‘‘ Note on the Experimental Junction of the 
Vagus Nerve with the Cells of the Superior Cervical Ganglion.” 
By Dr. J. N. Langley, F.R.S., Fellow of Trinity College, 

. Cambridge. i 
The author concludes from his experiments that there is 
. no essential difference between the efferent ‘‘ visceral” or 

“involuntary” nerve fibres,.whether they leave the central 


nervolis systam by way of the cranial nerves, by way of the. 


. sacral nerves, or by way of the spinal nerves to the sympathetic 
.éystem, All of tese fibres he takes to be pre-ganglionic fibres. 
, And he thinks that any pre-ganglionic fibre is capable, in 
proper conditions, of becoming connected with any nerve-cell 
. with which a pre-ganglionic fibre is normally connected}; al- 
though apyarently this connection does not take place with 
 equgi readiness in all cases. On the whole it appears that 
the functions exercised, both by pre-ganglionic and by post- 
‘ganglionic fibres, depend less upon physiological differences 
than upon the connections which they have an opportunity of 
. making during the development of the nervous system and of 
the other tissues of the body. 


Physical Society, Annual General Meeting, Fébruary 11, 
1898.—Mr. Shelford Bidwell, President, in the chair. She 
Report of the Council was read bygMr. Elder. Dr. Atkinson 
then p8esented the Treasurer’s Report, and informed the Society 
of the improved condition of itg finances. The difficulties of 
the previous year had arisen from the expensés incurred by the 
publication. of abstracts of current scientific literatuge ; thost 
difficulties had? been surmounted withoyt drawing upon the 

.rgserve fund. *Very féw Fellows had objected to the increase of 
subscriptiop. e In ackngwledgment®ang@ appreciation of the 
„abstracts, now presented to all Fellows, fhany of the original 
.life-members had lately made additional voluntary donations to 
. the funds of the Society; thus sharing with new Fellows the 
: extra outlaf involved by the abstracts. It was to be hoped that 
all life-members would adopt this course, more especially as the 
‘scope of scientific literature covered by the #bstracts was now 
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*—Mr. F, E. Beddard, F.R.S., read a paperon the anatomy qd 


kd . 


- - 
Knowing the h€at of com- Ying extended to British as well, as to foreign soutces. Votes.. 


thankg were passed to thé Council, the officers, and te the 
Council of the Chemica] Society for the use of their rooms at 
Burlington House, Two Honorary Fellows were unahimously 
elected by ballot, 2.e. Riccardo Felici, proféssor in the University 
of Pisa; and Emilio Villari, professor in the University of 
Naples. Council and? officers for the forthcoming year w@m, 
elected as follows. President: Mr. Shelford Bidwell. Vice- 
Presidents (who have filled the office of President): Dr. J. H. 
Gladstone, Prof. G. «C. Foster, Prof. W. G. Adams, The Lord 
Kelvin, Prof. R. B. Clifton, Prof. A. W. Reinold, Prof. W. E. 
Ayrton, Prof. G. F. Fitzgerald, Prof. A.. W. Riieker, Captain 
W. de W. Abney. Vise-Presidents: Prof. C. Vernen Boys, 
Major-General E. W. Festitig, Mr. G. Griffith, Prof. J. Perry.; 
Secretary: Mr. H. M? -Elder, 50 City Road, E.C. Foreign 
Secretary: Prof. S. P. Thompson. ‘Treasurer: Dr. E. Atkin: 
son. Librarian: Mr. W. Watson. Other Members of Council : 
Prof. H. E. Armstrong, Mr. Walter Baily, Mr. L. Clark, Dr. 
A. I. Fison, Mr. R. T. Glazebrook, Prof. A. Gray, Prof.. J. 
Viriamu Jones, Mr. S. Lupton, Prof. G M. Minchin, Mr. J. 
Walker.—The President then 1e@ad an address in which 
the aims and history of the Physical’ Society were outlined. 
(An abstract of this address is published in present 
issue, p. 378.) Prof. Rücker said ec amit new 
and useful departures®lately made by the Physical Society 
the institution of a presidential address was particularly worthy 
of notice; it was very desirable, from ime to time, to hear 
a summary of what had been achieved during the year; it 
was also desirable that the Sbjects of the Society should be, 
from time to time, definitely „stated 3*this departure had been 
fully justified by the address of Mr. Shelford Bidwell.—A paper 
by Mr. G. H. Bryan on electro-magnetic induction ine plane, 
cylindrical and spherical current sheets, and its representation 
by moving trails of images, was read by Mr. Elder. The phe- 
nomena of induction in a cylindrical cond@&ting sheet in a tyo- 
dimensional field, and of induction in a spherical,sheet in any field 
due to the generation or motion of poles, magnets, qr currents, in 
the presence of the sheet, can be represented by moving trails of 
images which are but slightly more fe ae than the well- 
known trails of images in a plane'sheet. The images, representing 
the potentials of the induced currents on the two sides, start 
from the source of disturbance and its inverse point, and move 
normally away from the surface of the sphere and cylinder, 
with velocity varying directly as the disturbance. At the surface 
of the sheet this velocity becomes equal to the corresponding 
velocity for a plane sheet. The images are in most cases sinajlag, 
in nature to the inducing source of disturbance, and their in- 
tensities are found, in every case, to vary ‘as a power of the dis- 
tance from the centre. The images due to the sudden genera- 
tion of a magnetic pole in the presence of a spherical sheet 
are, however, analogous to the hydro-dynamical image of a 
source ina sphere. Dr. S. P. Thompson said the method and 
the results obtained would find useful application in the solution of 
many allied problems. —The President proposed a vofe of thanks 
to the author ; the meetieg was then adjourned until Sagurday, 
February 26, on which occasion the Physical Society will visit 
Eton College. [Fellows are informed that a train leaves Pad- 
dington.for Windsor at%2.25 p.m. This arrives in time for the 
meeting, which is at 4 p.m.] : z 

Zoological Society, February 1.—Dr. St. George Mivart, 
F.R.S., Vice-President, in the chair.—Mr. Oldfield Thomas 
exhibited the skull of a giraffe from the Niger region, which 
had been shot by the late Lieut. R. H. McCorquodale, and pre- 
sented to the British Museum by his brother, Mr. W. Hume 
McCorqguodale. No giraffes had previously been received from 
this region, and as the skull proved to differ from that of the 
typical’ species ig its greater size, longer muzzle, and more 
divergent horns, it was considered ‘to represent a special sub- 
species, for which the name of Givaffa camelopardalis peralta 
was suggested.— Mr. Sclater exhibited some photographs of 
giraffes in order to show the differences in markings between 
the tyo forms Grrafftm camelopardalis typica and G. c. capensis. 
—A letter was ead from Mr. J, Graham Kerr, containing nates: 
on the habits of the Paraguayan Lepidosiren, as observed by 
Mr. R. J. Hunt. It was shown that during the dry season it 
retired into burrofs liké its African rlative Protopterim.—«My. 
G.’A. Boulenger, F.R.S., gave an account of the fishes eol# 
lected by Dr. J. Bach in the Rio Jurua, Brazil. Fifty-onyl 
species were enumerated, of which nine were described as newt 
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“an Australian cuckoo, Scythrops gove-hollandia, which he was | MANCHESTER. . 


dispésed to regard as being more nearly allied to E@lynamys 

than to any ‘other form of the Cuculidse.*-Dr. A. G. Butler read 

a paper on` a collection of Lepidoptera made by Mr. F. V. 

Kirby, chiefly in Portuguese East Africa, Ninety-two species 

e enumerated, of which one (Zuraliag kirbyz) was described 
s mew. The paper also contained the description of a new 

species of ‘Cyclopides, viz. Cyclopides carsoni, from Fwambo, 

collected by Mr. A. Carson,—A communication from Dr. N.’ 
H.' Alcock, on the vascular system ofthe Vhiroglera, was yéead 

by Prof. Howes. The anatomy of the vascular system `®f 
Pleropus medius was described and shown in its general plan to 

resemble in many respects that occurrifig ig the Rodentia, and 

“observations of a comparative nature wese added on the pleuræ, ` 
pericardium, and lungs. „A summary of the literature upon the 
Chiroptera was also included in the paper. 


Entomological Society, February 2,—Mr. G. I, Verrall, 
Vice-President; in the chair.—The Secretary read a letter 
from Mr. A. D. Michael asking if any entomologists, who 
might find insects attacked*by mites (Acari) among their dis- 
used boxes, would be willing to send him such insects, with 
the mitegestill on them or accompanying them, or at least, 
the mites themseiWes, ith the name f the insect given in all 
cases, for tthe purpose of his forthcofMing monograph of the 
Tyroglyphide.—Mr. J. W. Tutt showed a fine series of forms 
of Hemerophila abrupjaria, Thunb,, captured and bred by Mr, 
W., S. Pearce at ‘Holloway, varying from the normal colour, 
through mahogany- brown to.dark fuscous, some of'the specimens 
of the second brood showing a purplish hue. One gynandro- 


morphous example was shown, wéth the wings and right antenna | 


gf the female type, the left antenna being strongly pectinated. 
He also exhibited two specimens of Dianthacia luteago, bred 
by the’ Rev. F. Lowe, from larvæ obtained in Guernsey, and of 
a.yery distinct charter, having a tendency to the ochreous 
coloration- of the type-form, but being differently markeds —On 
behalf of My, Heyne, Mr. Jacoby exhibited a series of tempera- 
ture-varieties of Lepidoptera.—Mr, G. H. Carpenter read a 
paper by himself and the Rev. W, F. Johnson on the larva of 
Pelophila borealis, describing its structure and life-history. On 
the larval characters the species, hitherto considered as of 
doubtful relationship, was.regarded as being closely allied to 
Elaphrus,—-Papers.were communicated by Mr. F. D. Godman, 
F.R.S., and Mr. O, Salvin, F.R.S., on new speties of American 
Rhopalocera, and by «Mr. M. Jacoby, on some phytophagous 
aQgeoptera (Eumolpidæ) from the Islands of Mauritius and 
Réunion. : . 


Chemical Society, February 3.—Prof. Dewar, President, 
in the chair.—-The following papers wére read :—The volumetric 
estimation of sodium, by H. J. H. Fenton. Sodium dihydroxy- 
tartrate is very sparingly soluble in water at o° and the 
solubility in presence of excess of a dihydroxytartrate is 
practicallysnegligible ; since dihydroxytartaric acid is readily 
oxidised by permanganate in sulpkuric acid solution, the 
formation of the sodium salt affords a simple and accurate 
method of estimating the metal.=-The atomic weight of boron, 
by F. P. Armitage. From determinations of the water of 
crystallisation in borax, Na,B,O,, H,O, the atomic weight of 
boron is calculated as 10'928.—Rate of escape of ammonia 
from aqueous solution, by E. P. Perman. After drawing a 
volume’ V of air through a dilute solution of ammonia at a 
uniform rate, the amount. g of ammonia left in solution ‘is 
log g=a-—éV, where æ and 4 are constants; with variable 
temperatire’z, log =a'+ At, a and &.being constants.—-On the 
dissociation of potassium platinichloride in dilute solution ; and 
‘the production of platinum ‘monochloride, by E, Sonstadt. 
Potassium platinichloride, in a oʻi per cent. aqueous solution, 
is scarcely changed on’ heating; in a o'or per cent. solution 
platinum monochloride is gradually p¥écipitated on heating, in 
accordance with the equations (1) K.PtClg=2KCI+PtCl,; and 

m2)" 2PtCly-+6H,O=2PtCl +6HC1+3H,O,.—Effect of the 
mono, di- and tri-chloracetyl groups on*the r@tatory power of 
methylic and ethylic glycerates and tartrates, by P. Frankland 
and T. S. Patterson. “In order to ascertain the rotatory effect of 
mhe halogens wlien attaghet at a poing in tH melecule remote 
whrom the asymmetric carbon atom, the auth§rs have- examined 
thé mono-, di- and tri-chloracetyl derivatives of the methylic 
nd ethylic tartrates and'glycerates; tables of the optical. data 


X 
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Literaty and Philosophical Society, January 25.--Mr. 
J. Cosmo Melvill, Presigent, in the chair.—Mr. Louis Schwabe 
was elected an ordinary member of the Society.—-The President 
referred to the loss sustained by the Society thfough ‘the death 
of Mr. Thomas Ashton, who, since the death of Mr. James. 


Heywood, was the ‘ Father of the Society, having been flected © 
in 1837.—Mr. J. J. Ashworth called attention to a- paper by , 


Mr. J. Smith, in vol. xxi. of the Society’s “ Memoirs” (a859) 
on the origin ofgcoleurs and the 'theory of light, in which is 
given a complete Gescription of the colour phenomega seen when 
a black and white disc is rapidly rotated,” As the phenomena 
gave been to some extent re-discovered during the past few years, 


and have attracted considerable interest, he thought it advisable - 


to direct attention to a paper which appeared twhave been for- 
gotterí, in which the subject is treated with great thoroughrfss. 


to. the origin of wheat, the’ President exhibited specimens of 
Aigilops, Triticum, and Agropyrum from his herbarium. Men- 


tion was made of a grass, Ægilops ovata, L., which was declared | 


by a French botanist some fifty years ago to become wheat on 
being cultivated, and subsequent experiments appeared to, con- 
firm ‘this statement. _ The opinion generally held by botanists 
now, howéver, is that in all probability wheat had its origin in 
Triticum monococcum, L., a plant found in Asia Minor, Mesopo- 
tamia and Greece.—Mr, Melvill afterwards communicated a 
paper by Mr. Peter Cameron’entitled ‘“ Hymenoptera Orientalia, 
or ‘Contributions to a Knowledge of the Hymenoptera of the 


Oriental Zoological Region,” part vii. 


February 8.—gMr. J. Cosmo Melvill, President, in the chair.— 
Mr. Brothers exhibited and described the latest form of Mr. F. E. 
Ives’ photo-chromoscope, called the ‘‘ Krémskép.” Stereoscopic 
photographs were shown in which the various objects, when 
viewed through ‘the arrangement of red, blue, and green glasses, 
were seen in all the colours of nature-groups of flowers, 


landscapes, &c., being thus realistically reproduced.—On the, 
collision of two explosion-waves, by Messrs. R. H. Jones and - 


J. Bower. This paper was a description of experiments carried 
out in the research laboratories of Owens Collége to examine 
whether there was any increase of pressure on the collision 
of two explosion-waves. This was shown to be the case, both 
by direct hydraulic tests of the tubing used and by photographs 
of the explosions. It was also argued that the increased 


' luminosity at the point of collision and the increased speed of 


the reflected wave from the point of collision .above that of 
reflection from a hard surface established: the fact of greater 
pressure, f 


\ 
Paris, ‘ 


Academy of Sciences, February 7.—M.» Wolf Jn the 
chair.—The President announced to the Academy the death of 
M. Jean Albert Gauthier-Villars.—Histologgcal mechanism of 
cicatrisation ; immediate synaptic reunion, by M. L. Ranvier. 


-If two parallel incisions of equal length are made in the cornea 


of the rabbit, one going only a third to a half through the 


membrane, the other penetrating right through into she chamber ' 


behind, the latter heals more quickly than the simple wognd. 
These effects are due to the part played by fibrin in cicatrisa- 
tion.—On the development of real non-analytical functions, hy 
M. P, Painleve.—Transparency of bismuth in a magnetic field, 
by M: H. Buisson. The electromagnetic theory of light re- 
quires a.relation between the trahsparency and electrical re- 
sistance of a body. By placing a thin sheet of bismuth ‘in an 
intense field caused-by an electromagnet, it is possible to cause 
sufiden variations in the resistance of the plate. Since not the 
slightest variation in the iiftensity of the transmitted light could 
be detected under these conditions, the author concludes that 


the conductivity which intervenes in luminous phenomena‘is . 


grobably of a different order to that ordinarily measured.— 


Cycles o®magnetic torsioh and the residual torgon*of*soft iron; ' 


by M. G. Moreau.e-On a method of comparing curves of 
torsion, by M. H. Bowasse.—Transformation of the X-rays by 
transmission, by MG Sagnac. A @ntinuatio of preceding 
work on the properties of the secondary rays, or rays emitted 


‘—A propos‘ of an inquiry at a 'recent meeting of the Society, as - 


by bodies.struck by the X-rays.—On photographic development, - 


by M. R. Colson.—©n the melting points of gold and silver, 
by M.. Daniel Berthelot. 


tre ‘given.;—The ‘rotation of ethylic and methyli@ dimono; |.gieated in the fugnace described in a previous paper, and thé 


thloradetyltartyates, by P. Frankland and A. Turnbull. 
» 2001477, VOL. 57] 
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Rovat Ins®rrurion, at 9.—The Theory eof Colour Vision applied’ to” 
Modern. Colour Photography : Captain W, de W. Abney, C.B., E.R.S.. 
| INSTITUTION oF Civil ẸNGINEERS, at 8.—The Problem of Train Resist- 
DSR A 


ance: C: E. Wolff. z , ner 
7 f : SATURDAY, FEBRUARY 26. s s.’ 
ROYAL INSTITUTION, at 3.~eThe Structure of Instrumental Music: W. Hey, 
Hadow. . g a OP 


methode of air thermometry previously described. The tem- 
peratures found were 962° C. for silver and 1864° for gold.— 
„Determination of the density of gases up@h. very small volumes, 
by M. Th.’ Schloaging, jun. (see p. 374).—On’ the correlation 
between reduction by n&scent hydrogen, electrolysis, and photo- 
lysis of ecarbonic acid, by M. A. Bach. The reduction of a 
solution of carbon dioxide in water by hydrogenised palladium 
gave rise to some formic aldehyde, the latter being identified 

y cSnversion into methylene-aniline and jexamethylenetetra- 
mine, The electrolytic reduction of carbon dfoxide is shown 
to be parallel» with the refluction by solar radiation.—On the 
aromatic urethanes of conicine, by MM. P. Cazeneuve and 
Moreau,—New colour reaction of phenylhydrazine, bye M. 
Louis Simon. The solution of the hydrazine is warmed with 
a little aqueous trimethylamine, some drops of a-solution of 
nitroprussiate of soda added, and then concentrated potash, A 
blue coloration results which allows, of the detection of one 
part of phenylhydrazine in 50,000 of water.—On the influence 
of the frequency of the movements and of the weights sustained 
upon the maximum power of muscle under regular treatment, 
by MM. André Broca and Charles Richet.—On the develop- 
ment of the conjunctive fibrilla, by M. P. A. Zachariddés.— 
On the constitution of cannel coal, by M. B, Renault.—On the 
polymorphism of fluorspar, by M. F. Wallerant. 


* 





BOOKS, PAMPHLE&TS, and SERIALS RECEIVED. 


Bgots.—The Armfingement of Atoms in Space: J. H. van ’t Hoff, and 
edjtion, translated and edited by A. Eiloart (Longmans).—Og Laboratory 
Arts: Prof. R. Threlfall ¢(Macmillan).—Motion ; its Origin and Censerva- 
tion: Rev. Dr. W. McDgnald Dablin, Browne).—Calendar, &c., of the 
®Department of Science and Art, 1898 (Eyre).—-Evolutional Ethics and + 
Animal Psychology : E. P. Evans (Heinemann).-~-The Flora of Berkshire : 
G. C. Druce (Oxford, Clarendon Press).~-Researches on Tuberculosis: Dr, - 
A. Ransome (Smith, Elder).—Pasteur: Prof. and Mrs. P. Frankland * 
-(Cassell).—Lehrbuch der Entwickelungsgeschichte des Menschen: Dr. J. , 
Kollmann (Jena, Fischer).—Organographie der Pflanzen : Dr. K. Goebel, 
Erster Teil (Jena, Fischer).—Das Optische Drehungsvermégen : Dr. H. 
Landolt, Zweite Auflage (Braunschweig, Vieweg).—Die Gattung Cycla- 
men L.: Dr. F. Hildebrand (Jena, Fischer). Sn 

PAMPHLETS.—Museum Handbooks: Cat&logue of the Hadfield Collec- 
tion of Shells from the Loyalty Islands, Parts 2 and 3 (Manchester, 
Cornish).—A Visit to Giessen : Prof. Senier (Dublin, Ponsonby). 

SERIALS.—Physical Review, November, December, paemy (Mac- 
millan).—American‘Journal of,Psychology, Januaey (Worcester, Mass.).— 
Observatory, February (Taylor),—Bulletinde la Société Impériale des Natu- 
ralistes de Moscou, 1897, No. 2 (Moscou).—Geographical Journal, February, 
(Stanford).—Boletim do Museu Paraense, &c., Vol. 2, No. 2 (Para, Brazil). 
‘—Quarterly Journal of Microscopical Science, Jafiuary (Churchill),--En- 
gineering Magazine, February (222 Strand).—Atlantic Monthly, February 
(Gay).—Zeitschrift fiir Physikalisches Chemie, xxv. Band, r Heft (Leipzig, 
Engelmann).—Annales de I'Hlectrobiologie, &c., No. x (Paris, Alcan).— 
Memorias y Revista de la Sociedad Ci&ntifica, Tomo x. Nos, 5-x2 (Mexico). 
—Memoirs of the Boston Society of N&tural History, Vol. v. No. 3 (Boston, 
Mass.). -—An Illustrated Manual of British Birds: H. Saunders, amd edi- e 
tion, Part 4 (Gurney).—Journal of the Institution of Electrical Engineers, 
Feburary (Spon).—Memoirs and -Proceedings of the Manchester Literary 
and Philosophical Society, Vol. 42, Part 1 (Manchesigr): American Journal 
of Science, February (Newhaven).—Among British Birds in their Nesting 
Haunts: O. A. J. Lee, Part 9 (Edinburgh, Douglas)—The West Australian 
Settler’s Guide and Farmer’s Handbook, Part 5 (Perth, W.A., Wiggh. 
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DIARY OF SOCIETIES. 


‘THURSDAY, FEBRUARY 17. 6 


.RoyaL Society, at 4.30.—On the Connection between the Electrical 
Properties and the Chemical Composition, ef Different Kinds of Glass: 
Prof. A. Gray, F.R.S., and’ Prof. J. J. Dobbie—On the Magnetic 
Deformation of Nickel :-Dr. E. Taylor Jones.—Upon the Structure and 
Development of the Enamel, of Elasmobranch Fishes: C. S. Tomes, 
“¥.R.S.—On Artificial Temporary Colour-Blindness, with an Examina- 
tion of the Colour Sensations of rog Persons: G. d; Burch.—Contribu- 
tions to the Mathematical Theory of Evolution. On, the Inheritance of 
` the Cephalic Index: Cicely Fawcett, and Prof, K. Pearson, F.R.S. 








r ‘ 


ie aaa Mears ene Italian Pictures at the National CONTENTS. PAGE 
mira eit Wet ERR EA oa A gota Simpson and Chloroform. By R. T. B 61 
:Socrety or Arrs (Imperial Institute), at 4.30.—The Plague in Bombay: P A . yR 4-0... 2 ww . 3 
Dr. Herbert Mills Birdwood. r AEEA £ = Protoplasmic Froth, By F. A. D. . 2... . . . 362 
Linnean. SOCIETY, at 8:—On the Genus Arenaria: F, N, Williams.—On | Catalogue of Madreporaria, By G.J.H. ... . . 363 


the Histology of- the Salivary and other Glands of the Colubride : G. S. 

est. 

« CHEMICAL SOCIETY, at 8.—Someé Lecture Experiments : J. Tudor Cundall. 
—Observations on the Influence of the Silent Discharge of Electricity on 
Atmospheric Air: W. A. Shenstone and W. T. Evans. 


` FRIDAY, FEBRUARY 18. 


ROYAL INSTITUTION, at 9.—A Yorkshire Moor : Prof. L. C. Miall, F.R.S. 
‘GEOLOGICAL SOCIETY, at 3.—Annual General Meeting. 
:EprpemiquocicaL SOCIETY, at 8.30.—The Relationship of Variations of 

the Ground-Waftr Level ‘to the Incidence and Seasonal. Distribution of 
Malarial Fevers in India : Surgeon-Captain Leonard Rogers. 


= s4 TURDAY, FEBRUARY 19. a 


ROYAL INSTITUTION, at 3.—The Structure of Instrymental Music : 
William H. Hadæv. . ‘ i 


Our Book Shelf:— 
Daffnfr: ‘‘ Das Wachstum des Menschen”. . .. . 
Longuinine: .‘‘ Beschreibung der Hauptmethoden, ewp 
welche bei der Bestimmung der Verbrennungs- _ 
wärme üblich sind”. 2... 1. fe ew B64 
Buckman: ‘*Cheltenham as a Holiday Resort” . . 364 
Allen: “¢ Nature’s Diary."—L. C. M. a... . 364- 
Letters to the Editor :— 
Protective- and Pseudo- Mimicry. — Sir G. F. 
Hampson, Bart. © ...... os e.. 364 
Oat Smut as an Artist’s Pigment.—David Paterson 364 
Early Spring’ Flowers.—Miss E. Armitage. . . .. 365 
Insusceptibility of Insects to Poisons,—Will, A. 


MONDAY, FEBRUARY 21. > ; -> ` Dixon; The Reviewer . .. ...... -365 
‘IMPERIAL InsTfruTE, at8.30.—The Nile and its Tributaries: Colonel C, Variation of Water-Level under Wind-Pressure.—A. 

. Watson, R.E., C.M.G. pie Ey : R-Huüunt e laces o a aa ete a ee ee ee 368 
Socii E 9E Arts, at 8.—The Principles of Design in Form: Hugh Bipedal Lizards. —W, Saville-Kent. ...... 365" 
Vitoria INSTITUTE, at 4.30.—Purpose in Nature: Dr. W. Kidd. The Total Eclipse of the Sun coe ee eee 365 

$ è Pitcher-Plants. (ZVustrated.) By A. W.B.. .. . 367 


TUESDAY, FEBRUARY 22. 


ROYAL INSTITUTION, at 3.—The Simplest Living Things: Prof. E. Ray 
Lankester, E. R-S. ` zy 
ANTHROPOLOGICAL INSTITUTE, at 8.30.—Ethnogíaphical Notes on the 


A New Artillery Chronograph. (Ji/ustrated.) . . . 368 
Notes. (With Diagram.). ssn sssaaa asn o 370 
Our Astronomical Column ;— 


Murray Islands, Torres Straits: Rev. Archibald E. Hunt.—There wid A Probable New Star’, 6s ee ee es 374 
e be exhibited two Tattooed Heads carved in Kauri, Gum from New New Photographs of Nebule. . . 2... 2 wes 374 
Zealfnd lent by Edge Partington; and a @ollection of Objects obtained Carbon in the Ehromosphere alee) 23 Si vue 374 
during the Recent, Exploration of a Cairn in» Breconshire, lent by T. C. Parall: f Siri ae ass 
Cantril. ` arallax of Sirius se. s e e 6 ee ee ee ee 374 
einstiTUTION oF CrviL ENGINEERS, at 8.—The Theory, Design, ande| The Atomic Weights of Nickel and Cobalt... . 374 
Practical Working of Alternate-Current Motors : Llewelyn B. ‘Atkinson. Crater Lake, Oregon. (//lustrated.) By H. R..M. . 375 
—Dublin Flectricgframways : H..F. Parshall. E x Address to the, Royal Astronomical Society. By . 
"WEDNESDAY, FEBRÚARY 23. ue, Se Sir Robert BRU, F.R.S.. .. «+ 396 


History and Objects of the Physical Society. By. - «+ 
Shelford Bidwq@ll, F.R.S. . 24% 2. 0. aa a 978" 
The Instituti6n of Meohanical Engineers, . . . e 379 
, University and Educational Intelligence .. . . . 380% 
Scientific Serials . wo ew we eee we we FBTR 
Societies and Academies .. 2... .....2.32 381%) 
Déary of Societies . . «+ oe” 3840 


* m . 
Society or Args,eat 8.—~Childgen’s Sight : È. Bimdenell Carter. 
: : z m A 


i sé THURSDAY, FEBRUARY 24. 


RoyvAL SOCIETY, at 4.30.—Meedting for Discussion.g Subject : The Scien- 
tific Advantages of an Antarctic Expedition. The Discussion will be 
opened by Dr: John Murray, F.R.S. 

© INSTITUTION OF ELECTRICAL ENGINEERS, at.8.—On the Manufacture of 
ae and other Apparatus for 200 volts Circuits® G., Binswanger 
yng. 
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. THE MAGNETIC C&RCUIT. 


The * Magnetic Circuit, By ‘H. du Bois, Ph.D. Trans- 
lated by E. Atkinson, Ph.D. Py. xviii + 362. (London: 
Longmans, Green, and Co., 1896.) 

N° one is better fitted than Ñr. du Bois to write a 

treatise on the magnetic circu. He és, well 

. known fðr his expérimental investigations in magnetism, 
and abstract magnetic theory fs clearer and more com- 
prehensive for his restatement Of its main propositions. 
His German treatise, “ Die Magnétische Kreise,” pub- 
lished some five years ago, attracted considerable atten- 
.tion in this country. It gave in reasonable compass an 
“excellant accounvof magnetic theory, methods of mag- 
netic measurement, and of recent magnetic research, in 
which. Dr. du Bois’ own contributions to knowledge 
formed ai? smportant part, mot merely on account of 
their intrinsic value, but of their clear and first-hand 
and withal modest statement. 

A translation*of this book, made by Dr. Atkinson with 
the assistance and revisién of the author, and one or 
‘two other experts in the subject, was published in 1896, 
and was thoroughly welcomed by the already consider- 
able and, continually increasing number of experiment- 
alists in electyjcity and magnetism. Some apology for 
so late a review of so important a work is necessary, 
aftd this is now offered by the reviewer, whose fault it 
has been that an account of it has not long before now 
appeared in NATURE. Still “good wine needs no bush,’ 
and the work of Dr. du Bois carries its own guarantee, 
of excellence on the face of it. 

The book begins with a very valuable summary of 
magnetic quantities and conceptions, in which the fun- 
damental ideas of magnetic force, magnetic ‘induction, 
intensity of magnetisation, permeability and suscepti- 
bility, &c., are fully explained, and the graphical repre- 
sentation of their values for actual cases is fully’ illus- 
‘trated by curves of induction and magnetisation obtainéd | 
for actual specimens of iron and steel. ` 

The question of the effects of the ends of a "pes of | 
magnetised iron or steel, og of a narrow’ crevasse or 
joint between ‘two parts of a bar or ting, is taken’ up: 
towards the end of Chapter, i., and is ‘continued ‘ ‘in’ 
Chapter ii: Ewing’s representation of the effect’ of the, 
cut, by a shearing of the curve of magnetisation for the 

* uncut bar or ring, is given, and illustrated, as before, by 





a R 
as dirgcted quantities ft every’ point of a, magnetised 
body, but at every point of the eldttromagnetic eld, ine 
ethei* or other “inte®ferric” material, as well & if iron 
itself. With elegtric induction and electric intensity 


also introduced as the analogues of the magnetic quat- s 


tities, with 2 for the electric ind@uctivity, and p for the® 
magnetic inductivity of the medium, whatever. it may 
be, all difficulties as to units disappear if Æ and p are 
regarded as 3 depending upon real physical properties of 
the mediun? which, if fully known, would determine the 
dimensions of these quantities, and 1/4% is seen in a 
natural way to be the square of the velocity of propaga- 
tion. The serious difficulties which students feel with 
respect to this matter, and which are only app&rently over- 
come by an unsatisfactory process, are entirely avoided. 

In Chapters iii. and iv..we have an Outline of the 
Theory of Rigid Magnets, and a discussion of Magnetic 
Intensity and Magnetic Induction, The account of rigid 
magnetism and of induction here given is based in the 
main on that source of all theory on the subject, Lord 
Kelvin’s Mathematical Theory of Magnetism, and on 
the digest of this part of the subject given in Maxwell’s 
great treatise, and includes: most‘of the more valuable 
results obtained by Kirchhoff; and by later writers 
who have commented on or déveéloped the theoretical 
principles* laid down by .these masters. Here Dr. du 
Bois has himself .done’ good service. He has given 
solutions of important problems of induction, and 
generally, as‘stated above,:in certain ‘points :improved 
the presentment of theory; work of which English 
readers. now reap the full advantage.. 

A chapter onthe: Magnetisation of: Closed and of. 
‘| ‘Radially Divided: Toroids, which ‘is divided into two 
parts—(@) Theoretical ;’ .() Experimentil—closes the 
first part of the treatise. This chapter is exceedingly 
important. Kirchhoff’s theory of the magnetisation 
of a solid of revolution is given, and its results for 
rings of rectangular and circular section. are deduced. 
This investigation of Kirchhoff’s gave rise to the ex- 
perimental investigations of Stoletow and Rowland, the 
results of which have only confirmed its correetness. 

Results are next deduced ‘for a radially divided ring, 
which are fully illustrated in the &xperimental investi- 
gations described later; Thus we have the subject of 
leakage of magnetic’ induction introĝuced and clearly 
discussed and illustrated., The great practicalimport-* 
ance of this part of the subject will be obviousgwhen its 
application to dynamo machines is considered, and a 


the results of actual investigations—mostly those of |elarge part of the experimental investigations which have 


Ewing himself. The effect of a cut leads to a further 


discussion of that of an end, and thence to a discussion. 


of Coulomb’s law for the distance action of a magnetig 
pole, and of the field at a point due éo a pair of equal and 
opposite “ point- -charges ” of magnetic matter, 

. Of course’ this action at a distance is what is actually 
observed, and there is an advantage in starting with 
what are the immediate results of Ẹzperiense. Still, if 


‘ sathe book, as no doubt it will, should pass soon to a new 


i 
4+ 
- 


se 


* *mediumistic”* view of tHe m&ter included. It is 
possible, and in connection with the electromagnetic 
theory of light it is very deSirable, to cogsider magnetic 
force and magnetic induction not only as both existing 
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edition, we should dike to see meer account of a more 


been carried out have had to do with the question of 
the „distribution of tubes of induction in or near mre 
or less narrow gaps in what may be regarded as closed 
circuits or rings of i iron. 

The great importance of having a magaetic circuit 
nearly closed was recegnised by Faraday, and was more 
orJess present to the minds of makers of magnets, both 
permanent apd electro, down | to the beginning of the 
present active mapufacture, on “a largé commercial scale, 
of dynamo mæthines. . ° e 

`Then it was that Hopkinson came forward with his 
explicit statement of the laws of the magnetic “circuit, 
and their application tọ the construction of the field 


magnets of dynamos, a piece of work for which practi¢al 
$ e a S 
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science owes hima heav debt. ‘Themagnetic circyit, Pan 
the mode of testing tle performance.of dynamo machines 
By ‘nfeafis of characteristic curvés, which themfelves 
give valuable information regarding jhe magnetisation 


* of the circuit, realy did for the dynamo machine very 


° much what practical thermodynamics, and the indicator 


did -for tlfe steam-engine. 

After an account of the General Properties of Mag- 
netic Citcuits, Dr. du Bois proceeds in his Chapter vii. 
to a discussion of the Analogy of the Magfetic Circuit 
with other Cirfuits. Here. the author, as we think very 
properly, condemns the use of the term “Ohms Law ” 
to express the fact. that magneto-motive force in the 
circuit edivifed by the magnetic reluctance is equal to 
the flux of induction in the.circuit. This, it has always 
appeared to us, is using the term “.Ohm’s Law” to 
‘describe what.is a mere result of definition. The 
equality of the magneto-motive force multiplied by the 
permeance (permeance = 1/reluctanice) of the circuit to 
the flux of induction is a result of definitions of induc- 
tion and field: intensity, and to thus use ‘it is to introduce 
into magnetics the.confusion which many have fallen 
into with regard to the law of Ohm in voltaic circuits. 
In the latter case, the law, properly speaking, expresses 
the proportionality of the current in: a;conductor to the 
difference of poténtial between two points if the con- 
‘ductor near its ‘ends. when the conductor is not the seat 
of any internal electromotive force. This result has no 
counterpart in magnetic circuits, and no “ Ohm’s Taw ? 


. holds there. . . i 


In Chapter viii..the Magnetic Circuits of Dynamos. or 
Electromotors is dealt with, the work of the brothers 
‘Hopkinson, the empirical formulæ for the magnetisation 
‘curves of such machines given by Frölich and others are 


. all described, and the application of all this thoroughly 


practical theoretical discussion is focussed on the con- 
struction and arrangement of the field-magnets and 
‘armature of the. machine. - - 

- We are immediately carriéd on in a natural sequence 
to- magnetic cycles and Hysteresis, and the immensely 
importanteresearghes on the magnetic . „properties of iron: 
ĉarried out by Ewing and others: The results in this 
field*are, however, before all our readers specially in- 
terested in the subject, and .the. subject is so large, and 
so full of detail,* that we cannot:-with any advantage 


* continue our sketch of the contents of the book. 


The Magnetic circuits of electromagnets, containing 
an account of-the devices used. by Ewing and the author 
‘fo obtain very intense fields, and of methods of measuring, 
such fields, is given in Chapters ix. and x. Up to about 
fifteen years ago determinations of, field intensities had 
been confined to measurements ‘of the earth’s field- 
infensity | or intensities of like magnitude, and a paper 
(Philosophisal Magazine, 1882) by the present -writer, 
describing methods which were im use in the Glasgow 
Uhiversity Physical Laboratory, contained perhaps the 
‘ first -published "statement of. how. the field, between the 
poles of a powerfal electromagnet could be quickly cnd 
accurately measufed. e “i 

In this -connectjon also we have one of “the sitions 
notable contributions to magnetics, in his agcount-of the’ 
researches which he carried out gt Berlin on the magneto- 
Qptical method of measuring intense fields. , 
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Nere Wwe must conclude our review of a most fasci- 
natidg book. It cannot be praised t too highly as a piece e 
of work sound from evgry point of view, and tending 
to the advancement of ‘knowledge.- Dr, Atkinson and , 
his colleagues have performed their work of ‘rendéring 
the book into English. very carefully indeed, and on, the 
whole the version reads like a book originally written, 
and well written, in English. Only in one or two places 
have we found, jn a fairly extensive comparison. of the 
German and English, that the sense has not beer. exactly 
caught. For example, at® p, 340 a method of invesfiga- 
tton there referred to. iserather hardly treated by. being ` 
described as “circuitous.” The Gérman “ umständlich ” 
ought here to be rendered by “circumstantial” + -° 

A. GRAY. 


“~~ ris 





`A UD UBON.* 


Aniluton and ‘his Journals, By Maria R. Audubon. 
With ‘zoological and other notes by Ett Coues. 
8vo. Two vols. Vof I., pp. xiv + 532 ;Vol. IT, 
pp. viii + 554. Portraits, copies of diplomas, photo- 
gravures, &c. 
1897.) . . . ak 

Ne and many who are not naturalists 

4 will find this an enterthining book. It gives in 


(New York: Charles Scribner's Sons, . - 


= 


great detail the incidents of certain years of, Audubon’s * 


life, years in which he was carrying on his ‘work: in, the 
field, or else meeting every day men whdare still. note- 
worthy. «The book is founded upon unpublished journals 
and letters, of which parts are given at length. “All has 


-been corrected by recollections handed down . in the 


family, and the zoological information has been revised 
by Dr. Elliott Coues. A summary of the naturalist’s life 
is prefixed. We have now a full and lively. account: of 
what is most memorable in the life of Audubon. - 

Some readers who are’ not naturalists will: turn with 


curiosity to the passages in which mention is made of = 


‘| places which are now populous American cities, but which, 


when Audubon dwelt there, or passed through, were 
backwoods settlements. Others will be glad to note 
small particulars concerning the naturalists, merchants, 
and men of letters whom Audubon saw during his visit 
to Europe in 1826- -29—Cuvier, Bewick, Jameson, Selby, i 
Jardine, Rathbone and Roscoe. Others again will study 
the character and methods of a man, who partly by real 
merit, and partly by the good-luck of becoming known to 


men who could write, has been widely accepted asa e 


typical naturalist., Some of us can hardly remember the . 
time when we had not heard of Audubon as the man 
who faced all dangers and fatigues, » caring nothing for 
comfort or profit, if only he could learn more and more 


-of the wild creatures. which fly from the face of man, 
There is matter here for readers. of very different kinds, 


and all should thank those who have rescued. so many 
old papers, and arranged them so carefully. 

* Audubon was a real naturalist, if ever there was one. 
He had the passign fos pens and drawing birds A 
almost as a gift of nature. As a boy and young man he, = 


m inemiddle life @ sensible manof, 


was fit for nothing fei bùt the regponsibility which a 


family brings mađe 
business. He was never a man of science. 
received from others, nor gave hirhself any kind of training 
inecientific mêthod ; he never studied the anatomy. of 


s 
f; 
i 


He never 7: 


n 


"a Questions of the slightess scientific interest. 





a å e A > ` i a 
-FEBRUARY 24, 1898] Š NA TURE s 5 ° 387 


birds oresystems of classification ; above ‘all; he neve put 
Ittwas 
enough for him to dfaw his birds as they Idoked when 
e alive, and now and then to’note some curious detail in 
-theiremode of life. His less famous helper, MacGillivray, 


mø” was far better furnished and ar more productive. 


«<6 


°. 


poe of his “ Birds of America ” has 


¥ day; we mean the profuse and nee 


whe 
i 
, 


“Audubon's “ Birds of America” has great artistic merit, 
but less scientific value than | a good series of photo- 
graphs from life. 

Audubon’ s career is now revealed to re more fully? and 
‘more pleasantly than in any-egrlier agcount. He was born 
of French parents at Mandeville, on Lake Ponchartrain# 
somewhere about 1780. His first seventeen years were 
spent almost altogether in France, and he showed his 
turn of mind by making 200 drawings of the birds of 
France, Then hę was sent out to Philadelphia, where 
his fathey had landed property. After another two years 
in France he came back to America, which henceforth 
he @lways*clgimed as his fatherland. At first young 
Audubon lived like a young gen@leman of property, hunt- 

‘ ing, fishing, shooting, skating, but drawing birds too. 
He was a bit of a dandy in those days, and a favourite 
with young ladies. He went into business, married, and 
should according to all expectation have settled down 
as a money-making Amerfcan. But he was intent upon 
birds and not upon money. He was easily diverted from 
a business-journey by‘a glimpse of a new bird, and was 

«regularly cheat&d by his partners, agents, employers and 
customers. He complained that one of his partrrers cared 
only fof money; the partner on ‘his side complained 
that Audubon had no.turn for commerce, and was con- 
tinually in the forest. The advantages with which he 
started were soon lost, and in a few years we find him 
roving about in America, giving drawing-lessons, music. 
lessons, dancing-lessons, drawing portraits, but always 
_ adding to his portfolio of birds, and always studying 
— how to make his delineations more life-like. The hope 
of publishing his great collection gradually became more 
definite. In 1826, being then near fifty’ years old, he 
came over to Europe to get subscriptions and engage 
draughtsmen. . His diary shows him to us as -sobered . 
down by this time to a modest, careful man, minding his 
chances, and thoughtful for his wife and children. - His 
sticcess in, publishing the “ Birds of America,” his later 
ventures, his expeditions to Labrador, Florida and the 
Missouri River, as well as his “charming family life, are 
all described in the book before us. In 1847 his faculties 

« began to give way, and he died in 1851. 

The “ Birds of America” has maintained its reputation, 
ini spite of its enormous bulk, its costliness, and its want 
of scientific utility. It is now a luxury, only to be pos- 
sessed by the wealthy, and very seldom enjoyed even by, 

. them, an unprofitable jewel in compagison with the homely 
tools which the working ornithologist requires. To have 
published a book which very few men can afford to buy, 
gives a certain kind of distinction, Audubon has better 
. claims upon our attention thane thisgbut the ever-rising 

elped his fame. 

One thing in the journals movesgour indignation, but 

eit*will hardly exdite remark sone envi of to- 
ess slaughter of wild 
animals, which fills almost every page of the journals. 

Audubon rises in the morning, snatches his gun, ghobts 
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everything that shows itstlf, and’then sits down tg draw 
his victims. Some naturalists look *upon ajl this blood-» 
shed ànd torture as inevitable, or even enjoyablé, “That 
is the way to “get: tpgether a museum of dried skins or a 
portfolio of drawings ; it is not the way,to solve scientifit 
questions, nor to gain real insight into the works of ° 
nature. Lec. M, 





- SEWER. GAS AND HEALTH. °* 


Sewer Gas, and its Influence upon Healthy 
H. A. Roechling, C.E. Pp. 224. 
and Co., 1898.) 

“HERE is hardly- a Corporatiog in the United 

Kingdom, we venture to say, to whoge’ members 
sewer, gas is not a hideous nightmare. It is the 
legacy of a bygone generation of hygienic enthusiasts, 
and is likely to prove the dée 2oir of many a succeeding 
generation of despairing sanitarians. Despite the bril- 
liant achievements in the domain of hygiene of which 
the present century can justly be proud, the sewerage 
problem remains still a gordian knot the disentangle- 
ment of which seems as far off as ever. 

Public opinion has swayed backwards and forwards, 
immense sums of money have been expended in what 
may be designated as vast hygienic experiments, sewers 
have been* laid and relaid, ventilators introduced and 
abolished, and innumerable devices invented and applied 
in the hope of effectually getting rid of this ae 
and subtleinfluence in our midst. 

Mr. Roechling in the above volume has added one 
more to the many indictments which have been published 
against sewer gas. These indictments are necessarily 
of a somewhat vague description, founded, as they must 
be, more on personal conviction than on strictly scientific 
facts; for our precise knowledge of the character and 
properties of this gas is at present so extremely limited, 
that we are frequently reduced to the manipulation of 
mortality statistics for a basis of attack. We must not, 
therefore, approach this book in the hope of finding a 
pyramid of new facts, for we may have to be satisfied 
with hardly’ a molehill, ‘but we may recommend it 
as containing a useful summary’ of the circumstantial 
evidence which can be adduced agafnst sewer gas. * 

The awangement of the material, e nowever, leaves 
much to be desired, and the writer -iå needlessly verbose. 


Treatise by 
( London : Biggs 


Considerably more than half the book i taken up with® 


appendices, to which the preceding’ portion of the book 
has consjant reference, and these appendices would be 
very much the better for judicious pruning.’ Page afte, 


page, for example, are devoted to detailed reports of 


caseg of supposed poisoning through sewer gas; o¥er 


‘twenty pages are occupied with reporting in full the legal 


proceedings connecfed with a case of blood- -poisoning, &e. 


. All this, no doubt, serves to swell the size, bue it ‘certainly 


does not increase the falue of the volume. 
As an example of the justifiably perplexed condition ‘of 


some of our public authorities on the question of sewe * 


gas, we may cite the case of Leicester as mentioged by’ 
the author. Up to the year 1881 the Sewers of this city 
were in a very foul condition, and werg not ventilated in 
any way, and@ the typhoid déath-rate was as high as 32°2 
per 100,000. In 1881, however, the *Town Council 
decided tę open up the sewers, thoroughly cleanse ther, 
. a ` 3 . 
e 


1 


a 
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and ventilage-them’ by, open covers at ‘street levele Sub- 
Sequept $ to this, and up to the year 1886 the typhoid 


death- rate showed ‘a most remark&ble, decrease, falling | 


e during this period’ at ‘its lowest ‘to €6°3 per 100,000. 
Yielding, howeverp to the pressure of numerous public 


complaints about the Obnoxious smells rising from the- 


sewers in the various thoroughfares of the town, the 
Sanitary ,Committee decided in 1886 to close the open 
street ‘Ventilators, and to erect in theire plgce- cast-iron 
pipes up the sjdes of hoysés’ wherever the necessary 
permission of the house-owners could be obtained, 

Since 1886, also, improvements have been made in the 
sewerage system oé the town; for the old and small main 
sewers “have been replaced by larger and better con- 
structed ories at a cost of nearly 200; ‘ool. ; buti in spite of 
this and other sanitary improvements, the typhoid death- 


rate ha’ actually -risén in, Leicester during this latter - 


Period. Felix. gui ; potuit rerum cognoscere causas ! 
* It must indeed be frankly admitted that our knowledge 
of the conditions—and there may be many factors, which 


determine outbreaks of epidemic disease—is at present. 


in some respects hopelessly inadequate. No, more’ con- 
, clusive example of this is to be found than is presented 
by the diphtheria epidemic which has taken such a firm 
hold of ‘London, and ` ‘which has also ‘manifgsted itself 
in: various other parts of the country, and, despite 
all the’ boasted hygienic ‘enlightenment of the closing 
years ‘Of ‘the century,’ pursues its triumphant ¢ course prac- 
tically, unchecked. 

' Séwer gas may be charged with’ a great ‘deal, but we 


also know that other’ factors—as, for example, infected : 


water and ` milk—are also heavily weighted with’ re- 
sponsibility in the dissemination of disease, and that to 


shift the’ whole burden ‘of a particular epidemic upon - 


any ‘one Single factor becomes the more unreasonable 
the wider our scientific horizon is extended. ' 
G. C. FRANKLAND. 





OUR BOOK SHELF., Rog 


Chamber’ s Algebra Jor Schools. By Willian Thomson, 
n A B.Sc, F.R.S.E. (London : W. and R. Chambers, 
1096 e . 


THIS is a plainly written and well- -arranged book of 
secondary grade, quite worthy of the crucial tèst which 
only practical teachets can apply. Among its praise- 
“worthy featiires*may be mentioned the attention paid to 
degree, leomogeneity, and symmetry ; the early introduc- 
tion of the method of detached coefficients; and the 
elemeftary discussion of graphs. The chapter ‘oft indices 
i$ more satisfactory than is usually the case in works o 
thig kind; on the other hand the chapter on surds is 
disappointingly conventional, and that on logarithms 


might certainly be revised with advantage. All logarithmic .| gf 


calculations ought to be printed in the form in which a 
corfiputer*wquld write them down on paper ; ; explanations, 
of Course, may be added when necgssary. 

The chapter on the binomial theorem for any exponent 
is not satisfagtary : it would be much better simplyeto 
state the conditions*under which the theorem is true, and 
to give some numetical examples to ilļustrate the use of 
it for purposes af approximate calculation.® 

The examples are numerous, and there is, on the whole, 
a refreshing absenct of those fantastic absurdities which 
are never found,except in text-books. and “examination 
papers. - In. the examples one. variation, illustrations 
aan from physics might very well have beensnserted: 
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important Star. 





the* 


ame thing may be said about the examples on, 
tenant 


HONS. 


solving. quadratics by completing. the square ; like the 
Imperial system of Weights and measures? it has become 
a national fetish, and its cult is proof against all’ the ` 
arguments of common Sense. 


Die Kraft ‘und Materie im Raume. Grundlage einer 
neuen Schöpfungstharie, By A. Turner. Fifth edition. 
Pp, xiv + 407, and 20 plates. (Leipzig : oped 
Thomas, 1897.) 

IN his preface .to thg présent edition of this work? the 

atithor remarks :— 

“We have given positive proofs of the untenability 
and the imaginary foundation upon which rest the 
hypotheses which have for their subject-matter the theory 
of ‘vibration ‘of a cosmic ether, whether these relate to , 
light, heat, or to the artificial terms ynder the ægis of ` 
‘the conversion of work into heat, energy into electricity, 
&c., in short the greater part of the hypotheses which 
form the foundation and chief ‘support of the privileged 
sciences of to-day.’ e 

“They ‘represent no Scientific truths, bat, together ° 
with the catch-words indicated, serve merely as a cloak 
for. ignorance, their supporters having no suspicion of 
the nature or true inwardness of the phenomena in 
question or of their causal connection.” 

‘Turning to the body of the York we find, expressed i in 
somewhat similar*style,'a theory of the universe postu- 
lating matter and space as ultimate realities. Matter 
consists of centres of force attracting or repelling each 


| other. when they approach each’ other “within - certain e 


limits. . Light is the impression made on the opti¢ nerye 
by ‘radiant matter. ‘The phenomena of heat are due to 
the-repulsion of one substance by‘ another; and ‘so on. 
At the end of the book 150 theses are printed for the 


‘convenience of those whee feel EN to combat the 


authors views.- 


The Observer's Atlas of the Heite 
F.RAS., F.R.S.E. Charts 30; pp. 32. 
and Edinburgh.: Gall and Inglis.) 

THIs volume contains catalogues giving : information “ 

relating to double stars, variable stars, nebula, and other , 

‘celestial bodies, together with thirty star Charts in which 

the positions of nine thousand objects are shown. 

The charts include the whole celestial sphere, and are . 
drawn to a large scale, five degrees of a great’ circle 
being equal to one inch. They are arranged so that, 
as far as possible, each constellation is shown complete 
in itself. The scale of m&gnitudes, is well chosen, the 
stars appearing with the same relative importance on 
the charts as in the heayens. The practical value of 
the atlas would be greatly enhanced, however, if a scale | 
of magnitudes were attached to each "chart. : 

The brighter stars; down to the third magnitude, are . 
shown to a half; and fainter stars to a whole magnitude. 


By William Peck, 
( London 


‘To’ facilitate identification in the various catalogues, 


either a letter or'Flamsteed number is attached’ to every 
A commendable feature is the insertion 
the various data, from, which the charts were com- 
piled, in the form.of „catalogues of the different celestial 
bodies. These catalogues will be found very, useful, and 
ae such information eas the magnitudes. of the 
righter stars to the nearest tenth, and the positions of 
= s down to the fourth magnitude, with their Piumnsteta 
and British Atodo mumbers. -> eo 
- Other uséful infornation is included, such as diein, 
showing the appearagces of over oge thousand double 
stars when near tle nferidian, and a chart of the moog 
with an index. ` 
Undoubtedly, this atlas will be found very useful by ` 
astronomical- opservers, * especially amateurs, for whosé_ 
reqtirements it seems to be particularly designed.  °. 


It is prolably useless to protest against, the method of ° 


t G. B. M. “= 


—" 
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3 LETTERS TO THE EDITOR { hunget, to eat an Abraxas, It is prolable that Zaraco#i are, on > 
. i A the whole, avoided b 


{The Editor does not hold himself, responsible for opinions ex, 
pressed by his correspondents, Neither can he unde:take 

. wo.return, or to correspond with the writers of, rejected 
manuscripts intended Jor this or any other part of NATURE. 
No notice is taken of anonymous*commuitications, | 


Protective Mimicry and Common Warning Colours. 


I HAVE just read with inferest® Sir George Hampson’s 
criticis of certain, supposed examples of "protective "mémicry. 
Sush outspoken attacks are satisfactory in bringing out the 
truth one way or the other ; and? they contrast very favourably 
with vague expressions of oppositien unaccompanied by reasofis,. 
and not stated in a manner or on an occasion which would 
permit reply 

I find from his letter that insufficiently supported conclusions 
are not confined to those who accept the „theories in question. 
Sir George Hampson described a new geometer (Abraxas 
etridéides) from a single specimen in a private collection, and 
pointed out its resemblance to a 7eracolus (T. etrida) from the 
same part of the world. Colonel Swinhoe directed the attention 
of the President of the Entomological Society to the resemblance, 
considering that %t supported his (éhe Colonel’s) contention that 
Teracolus is a protected genus. From these’ facts Sir George 
Hampson draws the remarkable conclusion that Colonel Swinhoe 
had in all probability never seen the species of Abraxas referred 
to. ‘I give the inference iw his own words—‘‘ this was quite 
enough for such an ardent student of mimicry as Colonel Swinhoe 
to base the statement on, Avithout knowing any more of the 
species, and probably without ever having seen it, the type being 

. in a private collection.” The last reason would be more con- 
vincing if it was not followed by the statement—‘‘I have, 
however, latel@ received more specimens.” If Sir George 
Hampson, why not Colonel Swinhoe? As a matter of fact, 
€olonel Swinhoe received several specimens of Abraxas 
etridoides many months before he wrote to the President about 
them. There is a specimen in the Hope Collection here, pre- 
sented by him in the early summer of last year. 

All this does not affect the theory of mimicry. But the letter 


* goes on to argue that the resemblance cannot be mimetic because 


a 


the Adraxas rests in damp woods, while the Zeracolus is flying 
on the plains 6000 feet below ; and, furthermore, that the former 
is protected by distastefulness, while the latter is not. Similar 
objections are then raised against the supposed mimetic re- 
semblance of Chalcosid moths to Danaine and Papilionine 
butterflies. 

Now I quite agree that these criticisms, and especially that of 
the special protection of the moths, are destructive of any 
interpretation of the resemblance based on Bates’ theory of 
protective mimicry. But they do not similarly affect that 
theory of mimicry (or more accurately common warning [syn- 
aposematic] colours) which we owe to Fritz Müller. Being 
aware of the distasteful qualities of Adraxas, I had at once 

laced the example under the latter category and not under the 
ormer. 

The Müllerian theory supposes that a common type of 
appearance among distasteful insects in the same locality acts as 
a common’ advertisement to enemies, so that the loss of life 
which must ensue during the time in which each generation of 
enemies is being educated to avoid the owners of a particular 
type of pattern and colouring, is shared between these species 
instead of being borne by each of them independently. 

Prof. Lloyd Morgan's recent experiments on young birds of 
many species prove that there is no inherited knowledge of 
suitability or unsuitability for food, but that everything of an 
appropriate size and at the right distance is pecked at and 
tested. On the other hand the young birds are extremely quick 
in learning, and have very ret&ntive memories. Furthermore 
one unpleasant experience makes them suspicious of other things, 
and they remember well the appearance of the insect which gave 
sthem a disagreeable surprise. Many ore such,experiments 
are needed, but taken alone they go far ®© show that the educa- 
tion of young birdsis actually ofthe kjnd which is presupposed 
by Fritz Müller's thedry. F ‘ 

And what is true of birds is probally true of other animals 
as well. My experience with lizarlls points in the same 
direction. ° 


.-- , Sir George Hampson has previously pointed out that birds 


ees devour Zeracoli ; but I have induced a liArd, by 
z NO. 1478, VOL. 57] , ° 





i birds; and if this is also truę of thè 
Abraxas, theresembldhce may well be advantageoufin Spite of 
the difference in habits and the difference of station, even 
granting that the “ good round sum ” of 6000 feet isan absolute e 
barrier to the Zeraco/i below and the Méraxas above. Buty 
future investigation may show that they approach much nearer 
than this. . 3 

- The facts brought forward in Sir George Hampson’s letter, 
while, I submit, by no means fatal to the Miilleriag theory of 
mimicry, segm te be entirely destructive of the other suggestions 
by which the attempt has been made to explain these resem- 
blances—suggestions which depend upon sirfilarity in climatic 
or other physical or chemical conditions connected with locality 

The last paragraph of the letter demands a word of protest. 
If insufficient field observations have beengnade, it is because the 
observers have thought of other things, and chiefiy the amassing 
of specimens ; butit is, in part, due to the extreme difficulty of 
the observations themselves, And under any circumstances the 
museum work was necessary for the theory. Mr. Godman, in 
his presidential address to the Entomological Society, told us 
that the theory was suggested to Bates as a result of the com- 
parison of specimens at home, although of course his memory of 
observations in the field was also necessary. The work in the 
study enabled him to bring under observation at a single time 
the captures which, were separated by great intervals of time and 
space ; and no doubt it was the opportunity thus afforded of 
taking a broad view of the resemblances as a whole, which 
enabled him to originate the theory. 

It. seems strange that a writer whose energetic and successful 
work has involved so much ‘‘ matching of specimens in a 
drawer,” should speak of mimicry as ‘‘ degraded ” by such study. 
It is a necessary and important study for the naming of species 
as well as the recognition of examples of mimicry, and as such 
it deserves respectful attention, although it may at times have 
led to ‘the Creation of ‘‘museum-made” species on an even 
larger scale than the manufacture of ‘* museum-made mimicry.” 

The matching of ribbons of uniform colour can hardly be 
compared with any degree of fairness to the matching of the 
complex patterns on the wings of Lepidoptera; but in the 
matching of highly developed specimens of decorative art by the 
anthropologist, and in the attempt to determine whether the 
resemblance is due to a common origin, or to accident, or to the 
mind of man working independently along the same lines, we 
have problems which present much in common with those 
confronting the student of mimicry, 

In conclusion it may be well to remind those who oppose the 
theories of mimicry on the ground that the evidence is not 
demonstrative, that we believe in evolution although we do not 
see one species growing into another. We believe the theories 
of mimicry and of common warning colours, not, because we 
have before us demonstrative proof in a complete knowledge 
of the details of the struggle for existence —it will be very long 
before we attain to this—but for tl same reason that we 
believe in evolulion—because the theory offers an intelligible 
explanation of a vast number of facts whigh are unexplained by 
any other theory as yet brought forward, and especially because 
it enables us to predict the existence of facts which we cart 
afterwards verify. Epwarp B. PpULTON. 

Oxford, February 18. 

d 





e 
Oat Smut as an Artist's Pigment. ° 


. WITH reference to Mr. David Paterson’s interesting letter 
in NATURE for February 17 (p. 364), it may be noted that a 
copy of an etching from a painting by Berghem, in the Kew 


Museum, No. 2 (Case 115, No. 200), is drawn with smut of , 


wheat (Ustilago TRitici), and that, according’ §o Dietel {Dre 
Naturlichen Phldnzenfamilien, Th. I. 1 Abth. p. 6), ladies in 
Japan are accustomed to use the dark olive-brown spores of 
Ujidlago esculenta as a pigment for painting the eyebrows. ® 
He MARSHALL WARD. . 
Botanical Laboratory, Cambridge, February 18. 
e z i Sap * e 
Giraffe from the Niger Territories. - 
My brother, the late Liett. R. H. McCorquodale, of the 


3rd Dragoon Guards, while doing special service duty in West 
Africa, was fortunate enofgh to kill a very fine giraffe (female). 


` 


| This is æ most interesting record, as it is the only specimen 
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+ that hag evef Been obtaiged in these regions. The skull? which 1 - 1000|246813579 eee 

e : ? pob Ariran? eF SeA E . 
was sept home to me, along with a considerable number of heads ° 246813579 x 11 2714943 : 
of antelope, lion, leopard, &c., is now ih the British Museum, 2714lo43 x 11 = 29865 
and Mr. Oldfield Thomas, of that institutign, has compared it e “29/865 x II = 330° 
® wath the skulls of both the Northern and Southern forms ; such "T1330 | . 
e marked differences hve been noticed, that opinion is in favour ORBA T7 dat 
of the possibility of its being a new species—for the time being, — 249538717 quotient. f 
until it hês been more fully worked out, he has made it a | Tt will be observed that in multiplying by m = 11, we need 
special sub-species, and named it Giraffa camelopardalis peralta. | only use the figures to the left of the line, and if the first figure 
The giraffe was killed south of the Benue River, north of | to the right of the ne be > s call ie ove more stius. 
Calabar. The accompanying map will roug®ly spow the geo- . i i ‘ i 7 : F 
graphical distribution of the two known forms, the haunts of 2715 X II = 29865, and 29'8 = 30°x 11= 330g 
these animals befhg filled in. Although one or two specimens If extreme accuracy lee requited, the computer has: only to 
: (3 chrry the process further. ° 
In this example we need not do so, as the divisor is 1000 
AFRICA ' throughout, . 
j British Miles (2) Divide 975318642 by 3997. 
9 100 zat n Be e, 
4000ļ97 53186421 __ . x 
243829 6605 Xe3 + 4 
18218722 x 34 A 
1372 e` 
'- 2440¥2 ‘6699 quotienf, © wa 
: — e 
Remainder in integers ` 
= 8642 - (2 x 4000 ~ 4012 X 3) =æ 2678. 
The 8642 and 4012 arè the e+ r figures of dividend and 
quotient respectively. ae mors 
(3) Divide 12345678975312468 Ry 69993. 
70000|1234567897 5312468 a 
17636684250446 X 7 +7 = XI 
17636684125 d 
1763166 ° 
. 17 - 
Quotient 176384480952|5_ e 
Actual remainder l ` ? i 
X SPor where Giraffe was killed. = 312468 — (2 x 70000 ~ 80952 x 7) = 39132 
à retaining only the last 2 + 1 figures. 
(4) Divide 975312468 by 7003. 
‘ f A . 7000|975312468 A ' 
have been recorded on the eastern shores of Lake Chad, and ? ` 1393301353 X 3+ 7 
also on the Senegal River, from 10° N. to 20° S. of the equator 59/713 
no fact is on record of a giraffe having been seen or killed Quotient 13927¢ a i 
within the degrees mentioned in all that part designated West ee è 
Africa. The map will show at a glance the immense tracts of Actual remainder 2468 — (o x 7000 + 9270 x 3) = 4658, 
- country between the habitats of these animals and the spot | retaining only last z + 1 figures. 
where thissingle apimal.was killed. In a letter I had from Sir It will be noticed here that we subtract to get the quotient. 
George Taubman Goldie, the Governor of the Niger Company, | The reason is evident. We actually divide by 7coo instead of 
he says: ‘‘ This is the gnly giraffe ever known in these regions ; 7003, and therefore the quotient is too great. ° 
I have no doubt there are others, but they have never been seen.” If the remainder be known,*as ¢.g. in recurring decimals, the 
The above. facts were mentioned by me at a meeting of the | following process, published by me some years ago, is shorter 
‘Linnean Society, of the 20th of last month; and Mr. Thomas | than the ordinary method, besides possessing the advantage of 
eexhibited the skyll at the Zoological Society on the Ist inst., finding its own quotient. ° 
and among some of his remarks stated the skull to be the largest Divide 85296419765'1 by 9731, 
he had evér seen. ` ` W. Hume MCCORQUODALE. 973 
° e 41879°2 
A - E . a . 1946 
Abridged Long Division. 3993°3 
_ ffavinc been working on similar lines for some years, Į was 2919 
very much interested in the late Mr. Dodgson’s letter on : 6107°4 
abridged division in NATURE of January 20, and I should like | * 3892 
to effer a few observations and to give a variation of the method . 6221°5 : 
which appeałs much simpler. It will be admitted’ that Mr. 4865 ` a 
Dodgson’s plan is of limited applicatiow, and rather complicated - 524356 ` 3 
fomgeneral use. There is nothing to hinder the method given | *, 5838 
below from being universally used, though it may not ineail EAT 
“cases be the shortest. ® It alsp has the merit, I think, of direct- . ) 4659 7 ' 


ness and uniformity. im 
It is, of coursg, based on tee theorem in geometrical pro- 
gression. ` 
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¢.g. (1) Divide 246813879 by 989. 
m= 3, m= IT. : 
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Here a= i, r= 10, 
*@e 


" 784:8 . x 
e fs .. a i . 


The; quotient [87654321. Iteis obtained the reverse of the 
ordinary way. © ` -t 
Thi method bears the same reverse relation to Ordinary 
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a «division °as the left method does to the right in an ordinary Medical Officer of? the Local Gevernmerit® Board, in, + 
e multiplication, eg. =, s ° conjynction with Dr, Monckton Copemart, pubjisked in 
(1) (1) ° (2) (2) “ The Supplement containing the Report of the Medical 
r 321 321)241713(753 ahr 241713 Officer for 1896-9 to the Twenty-sixth Annual Report to , 
- 959 753 the Local Government Board.” 
"> 2247 2247 ° 963 96 The advantages early claimed by? Dr. Copeman ‘for ® 
r Tor 407° this method are: 
1605 1605 1605 160 (1) That the addition of glycerine in this diluted form 
963 “063 © 2287 aay has the effect of ensuring the destruction of micro- 
San e e .. organisms thateare sometimes found even in thé calf 
241713 241713 224: lymph coll€cted under the very best conditions. It 
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Earthquake - in North Britain. 


ir may be of interest to you to note that on Wednesday, 
. February 16, at about 1.35 p.m., a sharp shock of earthquake 
was felt, here. Houses were shaken, dishes rattled and tumbled, 
and much alarm was created, though no damage was done. At 
the time” mentioned there was a loud report, as if of a heavy 
shot fired underground : earth movements—such as would result 
from violent cencussion—immediately. followed, lasting for about 
two seconds ; the character of the m@vements then seemed to alter 


. fom vertical to horizontal, the latter being sustained for nearly 


four seconds. Akout two minutes after the first report a second 
was heard, louder and sharper than the first, but no tremors 
were felt. Judging from the Sounds, it would appear that the 
wave travelled from west to east. 

T may state that within recent years several shocks: of earth- 
queke have been felt in the district. 


Kilsyth, N.B., February 18. James M‘Cuszin. 





ON THE USE OF GLYCERINATED CALF 
LYMPH FOR PROTECTIVE VACCINATION 
AGAINST SMALL-POX. 


HE terms of the Report of the Royal Commission on 
Vaccination, published towards the end of the year 
1896, made it evident that there was a general feeling on 
the part of the Commissioners that the use of calf lymph 
should be encouraged as far as possible; and it was 
„patent to those who grasped the full significance of the 
“Report, that in order to fall in with popular sentiment, 
even apart from other considerations, some effort woild 
be made by those in authority to examine carefully into 
the claims advanced on behalf of calf lymph vaccination 
as carried out at home and in European countries. For 
some time past it has been recognised by those who 
have been cognisant of Dr, Monckton Copeman’s work 
on the “glycerination” of vaccine lymph, and especially 
of that derived from the calf that the advantages con- 
nected with the use of this lymph are of such a nature 
that ‘many of the objections that have been urged against 
the.use of calf lymph are practically eliminated. Although 
this work has been going on in our midst, it appears 
that, in order to obtain any knowledge of the practical 
outcome of Dr. Copeman’s investigations, we are com- 
pelled to turn our attention to the large vaccine establish- 
ments of France, Germany, Belgium and Switzerland, 
where, under State control, the use of glycerinated calf 
lymph has now come to be recognised as the method, of 
all others, which is attended with the, greatest success. 
The addition of a certain bulk of glycerine to vaccine 
material does not at first stght appear to be a very 
important matter, but, as Dr. Copeman has demonstrated, 
eons glycerine does exert an extraordinary influence. 
«Taking the method employed fh th Institute in Berlin 
an example, we find that the vesical pulp collected from 
a single calf weighs,from 10 to 15 [Eie o en to this is 


t 


.added a mixture eof glycerine sand fater of equal parts, 
“fourteen times the bulk of the vesikular pulp ; it then, 
if used carefully, forms a sufficient volume to vaccinate 
15,000 individuals. 
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“All this we learn from the Report drawn up by the 
a 


has been maintained that certdin of the cages of erysipelas 
that have followed vaccination with calf lymph have 
been due to the accidental presence’ of certain of these 
organisms. Again, the possibility ef: infection with 
tubercle has sometimes been raised, though there*is very 
little evidence of such infection being conveyed by vaccin- 
ation ; still the point has been raised, and it is right that 
it should be considered as a possibility. Glycerination | 
of the lymph entirely does away with any danger from 
either of these or other allied sources. The addition of the 
glycerine -kills off not only non-pathogenitic microbes, 
but such pathogenitic organisms as are ever likely to be 
found in vaccine lymph. This in itself, then, is a for- 


. ward step of vital. importance to those who, whilst fully 


convinced of the advantages of vaccination, and of the. 
enormous preponderance of these over the possible 
disadvantages, are desirous that such disadvantages as- 
there are shall be removed, and that every cause of 
objection Should be done’ away with for those who have 
conscientious, even though unfounded scruples, against 
the use of lymph taken from the child, or from the calf 
under ordinary conditions. 

(2) The dilution with glycerine appears to have 
absolutely no effect'in diminishing the specific activity of 
the lymph, although it affects the bacterial flora of the 
lymph in such a marked degree. It is even maintained. 
that such specific activity is actually increased, though it 
is difficult to see how this can be the case. It is possible, 
however, that various changes set up by bacteria are 
inhibited, and that in consequence the active elements in 
the lymph remain in a stable and unaltered condition 
for a longer period. 

It is interesting to note in this connection that, although 
the lymph is diluted some fourteen or fifteen times, it 
remains sufficiently active at the end of three or four 
weeks to “produce a good crop of vesicles when the 
same amount of the dilute fluid is use@ as is “ordinarily 
employed of the undiluted vaccine. It is evident, there- 
fore, that the amount of active Principle presemt in 
ordinary yaccine is far in excess of what is necessary. 
That being the case the amount of evailable fluid is 
multiplied ‘by fifteen, and to that extent the production of , 
a good supply of trustworthy calf lymph is “facilitated, and 
it becomes a comparatively easy matter to supply a pure 
lymph aţa small cost. Hitherto at the animal vaccine 
establishment in Lamb’s Conduit Street the amount that 
could be obtained from a single calf was, at the outside, 
only sufficient for the vaccination of some 200 to 4@0 
patients, and this had to be done under somewhat un- 
favourable conditions—namely, directly from the calf to 
the arm of the pagient—in order that there might beas- 
few organisms in,the lymph as possible, as naturally any 
organisms would multiply comparatively rapidly in stored 
lymph to which antiseptics could not be added. With 
theelymph from a single calf, used according to the new , 
method, 4000, 6000, or even 15,000 vaccinations may be“ 
carried out, of couse not at once from calf to arm, as 
the lymph mgy*be kept undei® observator for some time, 
during which test-plate cultivations may be ' made, 
and the presence or absence of micro-organisms demon- 
strated. The glycerine does not kill cestain organisms 
instantaneously.. Consequently test-plates, made imp 
mediately eafter the emulsion has been prepared, .may 
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+ contaire a aumber of, organisms. fn such a case the 
vaccine wouldsbe left to mature—ze. to get rid ‘of these 
organisms—which it will do in a fe days ag the outside. 
As soon as such organisms ‘can no lgnger be demon- 
e ® strated in plate culjures, or as soon as the exact period at 
*which they disappear has been absolutely determined, 
the glyceijriated vaccine may be used by the operator, 
who may have full confidence that’ no secondary or 
untoward conditions, which can in any way be attributed 

to implrity of the vaccine lymph, will arige. 

In view of these facts, and of the splendid®results that 
have been obt&ined in Patis, Brussels, Berlin, Cologne, 
Dresden and Geneva—the vaccine Institutes in which 
cities were specially visited and reported upon by Sir 
Richard, Thorne Bhorne and Dr. Monckton Copeman— 
and in view, also, of the’ recommendation of the Royal 
Commission on Vaccination, all who take an interest in 
this question (and the number of these is far greater than 
many people imagine) will hail with delight any measure 
brought forward by the Government .to facilitate the pre- 
paration and encourage the use of glycerinated calf lymph, 
especially wherever it is found necessary to apply the 
compulsory clauses of the Vaccination Act, and also for 
‘vaccination generally. 

Perhaps one of the main advantages adduced in favour 
of vaccination with calf lymph is that the animals may 
in the first instance be carefully selected, so that only 
such as are of sound constitution and good family history 
need be employed ; but eyen then, under the old system,. 
owing to the outlay involved if the calves werè killed at 
once and ‘not used for food, a post-mortem examination 
could not, be. obtained, or. thorough inspection of: the 
organs made. It was, therefore, not possible for. the 
vaccinating-officer to state-that there was no disease in 
the animal. Now that such a large amount of lymph 


can be obtained from a single calf, it would scarcely be | 


justifiable to neglect this post-mortem inspection ; con- 
sequently, as the lymph should not be used fora few days 
after it has been taken and made into an emulsion, the 
medical officer is able to assure both himself and his 
clients, that the animal from which the special lymph 
he is using has been taken is absolutely free from flaw or 
blemish, whilst the after-treatment of the lymph with 
glycerine enables him to’ certify that the effects of 
accidental contamination from outside are completely 
neutralised. ‘ c 
It is somewhat humiliating to us as a practical nation 
to find that a nrethod worked out theoretically by an 
nglishman. should. have’ received attention, and been 
applied practically iif almost every important European 
country before it has been: thought necessary to draw, 
attention to it atehome. Still, we are: glad: that at last 
Government has been -brought .to:see its duty in this. 
matter, and to” make, preparations for acting up to the. 
light it Was received. vies _ 
For the- information of our. readers. we may quote, Sir. 
Rich4td Thorne Thorne’s' conclisions, drawn “up after, 
Visiting the establishments to which reférence has already 
begn made:— - . Ear ie ad . 
“(1) It is desirable that vaccination, both primarywand: 
secondary, carried out under the auspigés of the Govern-. 
« ment, should be performed exclusiyely with vaccine: 


` lymph ditea@t from the calf. 


_e “(2) There will probably be advantage in retaining, for 


a ime at least, the system of calf-to-arm vaccination at 

the Board’s Animal Vaccine Station for such parents and 

“others as may specfally dgsire it, and for tle purposes of 

G compaging its results with those followjng the use of calf 
lymph preserved Mm one or another way. ° , 

“ (3) The distribution of calf vaccine from the National 
Vaccine Establishthent should be limited to, glycerinated 
or similar preparations of lymph and pulp material, in 
air-tight tubes, or other glass reteptacles. 

. “(4) To give effect to the above it will be requisite 
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that’ fhe Board’s Animal Vaccine Station: should’be re-« 
orgaifised, hpth as regards corstrugtion and administrae e 
tion. . Notably will it be gequisite that it should include a 
properly equipped laboratory, under the direct super- 
vision of a bacteriological expert.” - Foor 

It is to be hoped that jn any legislative measure which 
may be formulated and passed, due effect will be given . 
to each of these four conclusions, although from, many 
points of view it soin appear desirable that the second 
recommendation ghould be made to cover a comparatively 
short‘period, as most people who have studied the question 
are now fully of the opiniqn that calf-to-arm vaccinasion 
hgs no advantages ower vatcination with ‘glycerinated 
lymph, and few parents*who are likely to express any 
opinion at all, may be expected to ask for calf-to-arm 
vaccination of their children. i : 


A t 


‘We look upon. this ‘document as one of the most 


important that ha$ been published from the Department ` 
for some time, and we heartily recgmmtnd a pertfsal of 
its contents to those who are in any way interested in 
the study of the vaccination question. 
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NOTES ON. SOME. VOLCANIC PHENOMENA 
IN ARMENIA. . 


AS we descended from the cegtral mountains of Armenia 

towards the south along the road from Akstafa to 
Erivan, we suddenly came ugon a beautiful sheet of 
water lying glassy and restful in the lap of the mountaips., 
Those on the left, sloped down to its shore with every 
diversity of valley, creek and headland, and with gently 
moulded outlines which told of subaerial ®aste, and gave , 
the. impression .of a mountain land the base of which 
the waters had but recently begun to bathe. Frem the 
heights on which we-stood the lake seemed to follow a 
somewhat narrow sinuous course, which suggested the 
idea that we were looking on adammed-up valley. But it 
could not be the submerged end of a long valley invaded 
by the-sea, for we were still between 6000 and 7000. feet 
above sea-level. On the right, beyond the lake, conical 
hills, often nicked at the summit, with long ridges radiating 
from them, rose in strong contrast to the more ancient , 
rocks of the northern slopes, and suggested plainly by 
their geographical outline a volcanic region which had 
been so recently active that there had not yet been time 
for its distinctive features to. have been obliterated. 

Soon we wound our way round the north-western end 

of the lake, and found that we had to cross its principal 
outlet, and. then immediately descend rapidly intg the 
valley of the:Araxes.. Here, then, we might hope to see 
some reason for this. strane holding up of such a vast 
body of water.on:the:edge of the mountain land. 

: As we turned round to.the right beyond the little village 
of Elenofka we found :the passage barred by long moraine- 
like ridges.. We had: just: seen snow-covered summits 
and glaciers in the, Caucasus, a little further north, and e» 
moraines; telling of the former much greater extension 
of those glaciers.: ‘We ‘asked ourselves whether similar 
conditions might not-have produced glaciers and moraines 
here also on the slopes of the Armenian mountains? But 
hen we reached the firstof.the ridges we found that it 
was.not a moraine at all, but a lava-flow with scoriaceous 
surface ‘and more solid-rock within. The stream with 
its equalised flow had cut but a very small gap in these 
barriers, one after another of which had been thrown 
forward, and had built up a mass which, from the physical N 
geography of the cfuntrt, we inferred must be thousands ° 
of feet in thickness. What the depth of Lake Gokch 
was we were not np to ascertain, dut it runs for forty- 









three miles along*the}base of the mountains and widens e 

out in places toa bre4dth of twenty miles. To save room 

our ‘diagram (Fig. 1) is taken across the narrow western 

end, so that ¢ does nòt indicate the. proportion thi 

enrifious body of water bears to the size of the valley 
f 4 
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» «below. * Should that lake by any great shock be sud enly 


e ket out—not an imprgbabl& catastrophe—what a tefrible 
deluge -would sweep the plain o$ the Araxes ; and, if the 
lake were wholly or partly drained, what a history of the 
gradual heaping up of waters on the flanks of an active 
volcanic region might be ‘studied,in its depths. 

+ Heré we saw not a mountain valley dammed, but the 
whole foot of a mountain region enclosed by volcanic 
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of defomposed igneous rock, and-all turntd ôn end * 
by gubsequent movement. But an examinatign of the 
ground soonsshowed that view to be untenable, because 
the section was cut through the terminal margin of a lava- a 


flow which had come down from the ggeat volcanic group 


forming the southern rim of Lake Gokcha (see Fig. 3, 
in which the arrow indicates the direction of flaw). The, 
obsidian bands are therefore at right angles to the 


l bedding. e.g 
. ° Another view was there- 
Ararat — ore suggested, namely, 


that the obsidian was in- 
jected or found its way 
along vertical fissures in 
- the crusted ang brecciated 
rock of an earlier flow. 





Fig. 1.—Diagram to explain the fnode of occurrence and origin of Lake Gokcha. 
. e 3 x 


e, a . é ' A 
ejectametnta having their origin along a belt of country 


lying a little off and in front of the high ground. From 
this the inference is obvious that the outlet was not 
always where we crossed it, aif we were therefore pre- 
. pared to find here and there. curious conditions of the 
rock pointing toea different line of exit for the percolating 
and overflowing water. a s 

What struck us’ most in -examining the outflowing 
stream at Elenofka’'waseits very small volume con- 
sidering the-extent of tHe lake that’ feeds it, and we 

* could see no evidence of any considerable difference of 
levél between the late stimmer’s flow and'the winters 

e flòod waters., dhe stream filled its channel up to its 
reedy green bank, and no bare beds of sand and gravel 
or*heags of torrent débris suggested that it ever rose any 
higher. Perhaps when the waters do rise, they find their 
way through-broken or scoriaceous rock to other outlets: 

Driving on’ through ridge and tumbled crag of brown 
and: black cindery rock—the great barrier of lava that 
holds back the lake—we suddenly came to the southern 
flank. We looked out through an opening ‘in the lava 
over the rich valley of the Araxes, and first caught sight of 
Ararat rising grandly alone into the soft southern sky. 
“Distance did not dwarf its’ 17,000 feet ; but whether it 
was active at the same time that the. Elinofka volcanoes 
were locking up Lake Gokcha, I cannot say. Perpetual 
snow now covers this hill of ancient fires. There it has 
stood for’ ages, looking í 
down on the region where 
tradition carries us back. * 
to the earliest homes of 
civilised man. 

As we descended from 
the great masses of lava 
around, Lake Gokcha, we 

© suddenly came upon a 
- most interesting and sug- 
gestive section, where the 
road winds under a cliff, 
partly natural and partly 
cut back for the road 
-itself, so as to exhibit 
now ,a face of newly- 
bared rock. In this we 

« saw alternations of dark 
een or A 
sidian, and a white product of decomposition of 
-velcanic rock standing in vertical pines (see Fig. 2). 
e white rock is, especially in the upper part of the 
cliff, apt to be brokeg up into a kindgof breccia made up 
of epieces of all ses and shapes. The* first impression 
produced by the section would be that it consisted of a 
number of bands of obsidian, alternating with a coarse 
agglomerate of fragments of onè and thẹ same kind 

j es 
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But, had this been so, 
there seemed no reason 
to limit the injection to 
the vertical planes. The molten liquid mass would. 
have penetrated in all directions through the. -frac- 
tured rock.. Besides, an examination of the rock in 
detail showed that the obsidian was not injected, for 
it occurred in isolated masses in the midst ‘of the: 
white porcelanous or powdery rock. The plates as- 
sumed a fan-shaped arrangement in places, as if their 
position had been determined by joints converging down- 





Fic. 2. 


wards. Thé mode of occurrence of the rock suggested the 
true explanation of the phenomenon. The white rock wab 
decomposed obsidian. The ‘whole mass was a quickly 
cooled lava traversed by shrinkage joints at right angles 
to the cooling surfaces, and roughly parallel to the line 
of flow. Water followed the cracks, acted on the 
silicates, and changed the glassy lava to the white chalk- 
like mass in-which bands of obsidian, preserved between 


the $oints, still remained samples of what the whole rock , 
once was, © . . . ANON 
A similar change may be observed at Obsidian Cliff 

in the Yellowstone Park in*®America,*where the same , 

alternation of bands of decomposed apd sound obsidian," 
may be seen.gs in the Armenian section, though not 
on such an extensive scdle. The sam@ process picks 
out by decomposition thé spheroidal shells, which are 
e e - . 
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+ +jnvisibte inethe sound part. An analogous process may 
also ke seen*in the grand cañon of the Yellowstone 
| River, where the rhyolités have béen weathered ifto a 
white or yellowish, mealy-textured rock along the great 
‘fissure, which allowed a freer passage to, and still emits, 


*in diminished ‘quantities at the bottom of the gorge, 


‘heated water and steam’ from the ‘dying-out volcanic 
_ furnace below. : f 
So along the Armenian lava-flow water easily got in 
‘from thé surface, or followed the lonsitydinal cracks in 
-the rapidly cooled rock, and, being itself h€ated by the 
process, acted &pon the silitates, and carried off the more 
soluble ‘portions. A diminution in volume accompanied 
.the process, and the reduced rock broke up. e 
May be the old valley down which this lava flowed 
was ait ancient outfall of Lake Gokcha before its rim 
had been built up as high as it now stands. Perhaps 


at one time some of the water of the lake found its way’ 


through fissured masses. to lower levels, and carried on 
the work of destruction within the rock itself. i 

We want many more facts respecting this most in- 
“teresting district—we would like to know the depth of 
the lake, the direction of any observed lines of fissure, 
-and if there is any evidence .of the waters of the lake 
having ever been suddenly drained off into the valley of 
the Araxes. We hope, therefore, that Mr. Loewinson 
Lessing, whose knowledge .and. skilful arrangements 
enabled us to see so much- of the district, and whose 
courtesy and thoughtfulness made our excursion so 
pleasant, may be able to carry on the worle for which 
he is so well qualified, and will communicate to the 
world the result of his further investigations. . 

. T. McKENNY HUGHES. 
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PERIODIC ORBITS. 


FOR some years past, Prof. G. H. Darwin has been 
,+ - engaged on the numerical solution of a particular 
case of the problem- of three bodies,.and at different 
times he has given some account of the-progress he has 
made. He has now collected his very extensive material, 
relating to both the mathematical methods employed 
-and the discussion of the numerical results, into one 
- compact summary under the title of “Periodic Orbits,” 
which ‘appears in Acta Mathematica, vol. xxi. The 
special case treated by Prof. Darwin.refers to one of 
«three clases ingo which M. Poincaré has divided the 
periodic solutions of this problem. In this class, the 
motion is entirely ir*two dimensions, and the excentricity 
-of the planet’s orbit is very small; but Prof. Darwin 
further supposes the perturbed body to havé infinitely 
-small mass, and the planet’s orbit to be absolutely 
circular. The discussion of even this one class has had 
to be restricted in the course of the work, on account ‘of 
_ ‘the heavy arithmetical labour which the method of 
‘tracfhg the orbits by mechanical: quadratures*involved. 
° Retrograde orbits have not ‘been considered, and the 
rgotion of superior planets is still engaging Prof. Darwins 
-attention. Some thirty examples of periodic ‘orbits shave, 
however, been examined ; and though the author may 
speak of his results very modestly, there is no doubt but 
that his*coaclusions will be welcomed*as a most interesting 
- contribution to the study of celesgial mechanics. 
e Prof. Darwin defines a periodic orbit as one in which 
-a third body <an continually revolve so as alwayg to 
present the sam@ character relative to,the two other’ 
bodies of-the sy8tem. “These orbitg are not necessarily 
-confined to aesmgle revotution round the primaries, or 
round any other point in space, but the difficulty of the 
-determination of the path increases with the number of 
circuits described, and on that ground the present 
“treatise is confined to the sexamination of “simple 
periodic orbits,” or those which are re-enérant after a 
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| which cannot always be foreseen. 





e ‘ . : 
singlg circuit, though loops may, and do, occur*in the. 
orbit? In the system.-considesed, the distance between e 
the sun and the principal planet, *here called, Jove, is 
taken as unity, and the ratio of the mass of the sun to 
that of the planet as 10:1. This hypothesis differs * 
considerably from the ,actual circumstances prevailing 
in our system, but it offers the advantage of exaggerating . 
all the phenomena of perturbation, and permits the clear. 
exhibition of the dedugtions in diagrams that are easily 
appreciated. Some of tie stellar systems may offer 
condftions more nearly parallel to thase here assumed. 
A looped orbit has been suggested in the case of one of 
the components of @ Cancfi, though possibly with in- 
sufficient data, and in sofne other cases, the presence of 
a disturbing body seems likely to produce an orbit of 


‘very irregular form.’ : . 


We have accustomed ourselves to consider the relations 
of superior and fhferior planets and -of satellites to be - 
fixed and definite, but Prof. Darwin, trades the conditions 
under which these forms cease to be permanent, and 
when consequently the third, body of a system can 
assume the ‘characteristic motion, of eithe, an inferior 
planet or a satellite... With a.particulér value for the 
constant of relative energy, it is possible for both kinds 
of planetary and’ satellite motion to become confused, 
and for a body which originally started in one way to 
exhibit the peculiar motion of either of the other two. 
Prof. Darwin began his numeycal work by an assumed 
case in which it was possible*for an inferior planet and. 
satellite to interchange their parts. The satellite Was + 
made to start at right angles to a line joining the sun 
and Jove, at a distance of 1°08 from éhe sun, Joves 
distance being unity. The resulting orbit is fully drawn 


| and shows how the body hangs in the balance, between 


the two centres, before the elliptic form of thé orbit 
asserts itself, as the body approaches the sun. Starting 
the satellite from a conjunction remote from the sun, but 
at slightly different distances from Jove, it is found that. 
the resulting orbits show a‘great diversity of character, 
Perhaps the most 
remarkable curve in this family arises when the satellite 
starts at a point 1'095 from the’sun. After making a 
loop, the satellite recrosses the line of conjunction and* 
moves directly towards the planet, so that it is impossible. 
to determine its subsequent path without very accurate 
computation. “I do not think,” says Prof. Darwin, 
“any one could have conjectured how the body should 
have been projected so as to fall into Jove.” The positions 
which give rise to periodic orbits are shown by the 
distances from the sun at which the curve meets tht line 
of conjunction ‘after one tomplete circuit. If for two, 
selected points of projection, the curve returns to this 
line at places alternately nearer to and more remote 
from the sun than those from which it originally started, 
then there must be some point intermediate between 
these selected points at which the curve will be re- , 
entrant. Other forms of orbits giving rise to distinct 
families, have been computed, and drawn, when the 
‘satellite is projected from points intermediate between 
the sun and Jove, and also from conjunction on the side 
remote from Jove. Most of these orbits do not possess , , 
the character of Stability, a point which the author has ` 
considered with as much caje as the form of the orbit 
itself. It has been questioned whether all orbits are not; 
essentially unstable, if the;number of revolutions 
shfficiently great. The result of the present investiga 
tion is to show pa erbits} may be stable if the pey- . 
turbation of Jovefby the planet can be neglected. Thi 
is the only approxynatiof that Praf. Darwin has per- 
mitted himself, andl he remarks “that for a very small 
planet the instabiligy must pccordingly be a very slow 
process, and I cannot but befieve that the whole history 
of a planetary system may be comprised in the interval 
required for the instability td render itself manifest.” - , 
+ a 
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o WOLDEMAR VON SEHRDDER. * death, stimulating his pfipils by his personal example and: ° 
; collaboration, brightening their labðurs by his sympathetio * 


+ *L]J EIDELBERG has Rad to mourn the éoss in rapid | and genial ways, anġ impressing on g irit 
H succession of three of itə most distinguished To. scientific lifes ya piasup pron el the ngbe SPINEA 
fessors—Victds Meyer, Erwin Rohde and, on January 28 ° ` 
of ha yer Woldemar von Schröder. l : z 7 f è ; 
chröder was born at Dorpat jn 1850, where his father arr} = 
‘was director of the Cy ae On his mother’s side THE KEKULE MEMORIAL. ry 
he inherited a taste for literature and poetry, but on "TRE death of August Kekulé on February 13, 1897,- 
entering the University at Dorpat, in 1868, he devoted: - terminated a career rich in scientific achigvement. 
_himself to the natural sciences, possibly, anfluencecethereto | In him we havg lost an investigator who has exerted a 
by his uncle, von ‘Schrenk (of St. Petersburg), who was | profound influence on the development of chemistry. 
celtbrated for his journeys and researches in Siberia, | The theory of valency and ôf the linkin& of atoms, and 
At first he’ studied chiefly cherpistty and physics under | our present views as to the structure of carbon com- 
_ Karl Schmidt and Arthur von Oettingen, and trained ‘pdunds, have acquired their definite form and clearness. 
™ himself under Lemberg to that high pitch of analytical | by the labours of Kekulé. His theory of benzene 
skill which he manifested in all his later work. After a | derivatives, in particular, has given the most pbwerful 
break in his studies, due to persistent pains in the head | impulse to investigation in the domain of pure chemistry ;. 
‘and trouble with, his eyes, he again returned to work; | while no scientific theory has done more to promote the 
now, However, turning his attention rather into'a biological ,| development of chemistry as a branch of industry. While- 
directidn. In 1878 he ‘left Dorpat with the degree of | Kekulé is eminent by his scientific achievements, he is. 
Master of Chemistry, and went to Leipzig, where he was | not less so by reason of the effects produced by his. 
-at once attracted by the striking originality and person- | teaching. The publication of his “Lehrbuch der 
-ality of Karl Ludwig, and in Biselaboratory saw for the | Organischen Chemie” marked an epoch in the history’ 
- „first time the perfection of physiological experimenting..| of chemistry, This treatise has done more to familiarise- 
But Schröder was one of the few. who were not content |.chemists with modern views than any other work of the 
‘to learn by merely asgisting Ludwig’ in personally | kind. f 
carrying out all the experiments, and he struck out | The greater number of German professors of 
into paths of his owns Skilled as a chemist, he. chemistry, and many of those in other countries, have- 
soon became an expert operator, and succeeded for: either'studied under Kekulé or under those who were his- 
the first time in successfully extirpating the kidney in | pupils: afid gratitude calls for the erection of some: 
birds, and thus settling a most important question as to | permanent memorial of his striking personality. 
the seat of formation of uric acid. In 1879 he became | _ Such a memorial would be a statue in bronze of the: 
assistant to Schmiedeberg in Strassburg, and here it was | founder of structural chemistry, which would be fitly 
tat he carried out the great research with which his | placed in front of the Chemical Institute at Bonn—in the- 
name will ‘for all time be connected in the annals.of | place where for thirty years he lived and taught and 
physiology. Very little was‘ at that time known as to the | worked. f : ‘TA 
mode and seat of formation of urea, and Schröder threw | , All friends, admirers and pupils of Kekulé are accord- 
a flood of light into the darkness. Having by extirpation | ingly invited to contribute to this object. Subscriptions,. 
of the kidneys, and artificial circulation through the | which will be forwarded to the Central Committee at 
-excised organs, proved that urea is not formed by them, | Bonn, will be received by Dr. Hugo Müller, 13 Park. 
-he next carried onan artificial circulation of blood con- | Square East, Regent's Park, N.W. 















‘ 





taining ammonium carbonate through the -muscles, and JAMES DEWAR. ' Huco MULLER. 
found that in them also no synthetic formatién of urea G. CAREY FOSTER. FRANCIS R. JAPP. 
takes place. He now turned to the liver and, again] . T. Ea THORPE, RAPHAEL MELDOLA. 
making tise of artificial circulation, proved without any i ; 
‘possibility of doubt the’ power of this organ to actively ves 
synthetise urea from ammonium carbonate and from | : NOTES. `>... 

` ° . 


certain substances present in the blood from an animal in 

full digestion. This was a great work, for not only did 

it reveal clearly a striking instance of synthetic activity 

int the animal organism, and thus place our belief in the 
fundamental similarity of plants and animal protoplasm 

on a firm basis, but it fixededefinitely one seat of 
formation’ of urea in the animal body. In recog- 

æ nition of this work he received the degree of Doctor 
from: the Natural Science Faculty of Tübingen 
in 1882, and similarly, and in the same year, he 
was-made a Doctor at Strassburg, where he became 
Privat-docent in 1883. For this he wrote his in- 
augural dissertation on the alkaloids of opium, and 
-thus diverged into that branch of science, pharma- 
cology, which was henceforth to be «the business of his 
life. During the next few years his chief works were on 

| the physiological action of caffeine and of theobromine 
related to caffeine, while at the same time he cont 
verted theobromine into a more soluble and assimilable 
- compound, making it thus afailalble for medicinal 
eairposes. In 1890 Schröder was called to Heidelberg as 
Professor of Pharmacology, and h&é it was who really 
efoanded the existing Pharmaeologital {nstitute, turning 
the older accommodation to the bes§account, utilising or 
enlarging every corner of it, and completely remodelling. 
arid organising the teaching. Here he wosked until his 
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ACTING under the rule which empowers the annual electiorf. 
by the Committee of nine persons ‘‘ of distinguished emimence 
in science, Jiterature, the arts, or for public services,” the Com- 
mittee have just elected Viscount Dillon (president of the Society” 
of Antiquaries), Mr. R.. T. Glazebrook, Ę R.S., and Sir-e 


George Scott Robertson. into the Club. á 


THE ‘meeting for the discussion: of the scientific advantages of - 
an: Antarctic expedition takes place at the Royal Society this, 
afternoon. We purpose giving a full account of the meeting in 
next week’s NATURE, accompanied by a map showing all knowh 
land gouth of latitude 45° S., with drift and pack ice limits, so 
far as known, and*the positions and dates of the highest 
latitudes reached. bd es; a A og: oe 2 


Tue Berlin correspondent of the Standard reports that the 
German Antarctic Expedition Committee, which met at Leipzig. 
on Saturday last, unanimously resolved, after a‘long discussion, - 
to advocate the Sespatch of.a ship téwards the South Pole on or 
near the meridian of the islajd of Kerguelen. Oceanic, 
geodetic, and Biological researches are to, be made during the 
voyage, and, if possible, the. expedition *will winter in the- 
Antarctic zone. In that case geological observations are to be 
made ata fixed station, and“exploring journeys on the inland. 

oe s 
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ite and, to the-unknown west coast of Vietoria Land, digcovered 


s by Sir James Clark Rog, will be undertaken in the spring. The 


-Teturå of the expedition, which will st two years in af, and 
will make observations on the home voyagg as ‘well as on the 
way out, will take place in the southern autumn. Dr. Erich von 
Drygalski, well knowne as an explorer of Greenland, was 
appointed the scientific head of the expedition. 


LORD LISTER is suffering i from a severe cold, and was pre-, 
-wentell by it from occupying the chair at Dr. Nansen’s lecture on 
Monday. bd 


o ° 

WE are glad to see. the announcement that Sir Richard 

Quain’s strength has so far improved that no further offæial 
bulletins will be issyed., 


THe Pasen Institute at Paris has received a donation of 
‘'1600/, from Mme. E. Durand, for the purpose of carrying on 
investigations on tuberculosis. ee 


THE personal estate of the late Mr. J. W. Zambra, formerly 
of the firm of Negretti and Zambra, the well-known philo- 
‘sophical instrument makers, ] has been valued at 176,075} 


Tue fifth International Congress of Hydrology, Climatology, 
‘and Geology will be held at Liége this year, from September 25 
to October 1, under the patronage of His Royal Highness Prince 
Albert of Belgium. ‘ 


.THE Physical Society of Frankfort-on-Main propose to erect 
a monument to Philipp Reis, the inventor of the telephone, and 


` have appointed‘ a committee to obtain subscriptions for this pur- 


pose. 


The estimated cost of the memorial i is 1500/. 


‘Tue fourteenth International Horticultural Exhibition is to be 
held at Ghent from April 16 to April 24 next, This exhibition, 
which takes place every five years, is organised and managed by 
the Royal Society of Agriculture and Botany. at Ghent. It is 
under the patronage of the King and Queen of Belgium, and is 
subsidised by the national, provincial, and oe Govern- 
ments- ' 


H.R.H. THE Prince OF WALES has, consented to open the 
International Photographic Exhibition at the Crystal Palace on 
Monday, April 25, and not Wednesday, April 27, as originally 
announced. The latest date for the reception of exhibits in each 
section will therefore be two days earlier than that first stated on 
the prospectus. 


“Ar the meeting of the Physical Society of:London, to be 


held at Eton College n Saturday, February 26, the Rev, T. C. 


` Porter will exhibit and describe several interesting experiments. 


The subjects with Which he will deal are.: (1) a new: theory of 
geysers; (2) a pew method of viewing. Newton’s ‘rings’; (3) 
experiments bearing on the sensation of light ; (4) a-method of 
viewing lantern projections in stereoscopic relief; (5) winter 
obseiations on the shadow of El Teide, with a new method 
efor measuring approximately the diameter of the earth ; 3 (6) 
temperature of the water of Niagara. 


Tur death of M. Gauthier-Villars was referred to, with ex- 
pressions of regret, at the meeting of the Paris Academy of 
Seiencese on February 7. Since 1835 the Comptes rendus “of 
the Academy have been printed by-t the firn? of Gauthier-Villars, 
and, in spite of the large quantity “of matter on a variety of 
subjects, and,the idosyncrasies of authors, the hour of gabli- 


* cation has never ben delayed. The firm’ has published for 


„many gears the publications of the Biyreau des’ Longitudes, 
those: of the Parig Observat8ry, and of thé: Bureau’ Central 
^ météorologique. M. Gauthier-Villars also assisted thë French 
Government and the Acadenfy ia the publication‘ of the com- 
plete works of Lagrange, Fermat, Fourier and Cauchy, and 
his name is associated with many other scientific’ gnterprises. 
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Ba anniversafy meeting of the,Geological Society was held, 
iday last. . Mr. W. Whitakeg, F.R.S., was elected presj- 
dent i in succession. t to Dr., H. Hicks, F.R.S., whose presidential 
address appears in another. “part of the presenteissue. The new 
vice-presidents elected are Prof. J. W. Judd, C.B., F.R S.» and E 


-the Rev. H. H. Winwood, Prof. W, W. Watts. has succeeded 


Mr. J. E. Marr, F.R.S., = secretary, the other secretary being: 
Mr: R, S. Herries. To thellist of members of Council were added 
the names of Dr. G, J.Hinge, F.R.S., Mr. W. H. Hudleston, 


‘F.RS# Prof. H. ©. Seeley, F.R.S., Prof. W. J. Sollas, F.R.S., 


and Mr. A. S. Woodward. The medals ‘and prize-finds,were - 
awarded to the geologists: “whose names have already ‘been 
announced (p. 252). ° 


SURGEON- Mayor BLACK, Edinburgh, 1 has received a lefter 
from Mr. C. L. Wragge, dated: Sydney, January 7, referring 
to a new high-levelemeteorological station. In the course of the. 
letter Mr. Wragge says :—‘‘ You will be pleased to know that I 
have quite successfully established a®mountain experimental 
observatory on the summit of Mount Kosciusko 7328 feet above 
sea-level, and the highest point in all Australia also a sea-level 
station on’ the south-eas$ Mast adjacent at Merimbula, where 
simultaneous observations are taken. The hours are midnight, - 
4a.m. and 8 a.m.; noon, 4 p.m. and 8 p.m. also half-hourly 
from 8.30 a.m. to 11.30 a.m. inclusive. Simultaneous readings 
are also taken at a new station in „Sydney, at Sale in Victoria, 
andiat Hobart, and on Mount Wallington, Tasmania.” 


THE meeting, held in the rooms of the Manchester Litetary 
and Philosophical Society on February 16, to consider what 
should be done to assist in making ‘the forthcoming Con- è 
gress of Zoology a success, was well attended by representatives 
of various natural history and scientific societies in-tlte centre 
and north of England. . Mr: J..Cosmo Melvill presided. Prof. 
S. J. Hickson explained. to the meeting the objects of the 
International Congress of Zoology-and the probable programme _ 
of-the week in August at Cambridge. The following resolution 
was then proposed by Mr. Masefield, president of the Concho- 
logical Society, and carried unanimously :—‘ That this meet- 
ing of persons resident in the centre and north of Englands 
and interested in zoological progress, offers its most cordial sup- . 
port to the Committee now. organising the fourth meeting of the 
International Congress of Zoology, to be held in Cambridge in 
‘the last week of August, and expresses a sincere hope that all | 
societies instituted for the study of zoology and kindred subjects 
will contribute in accordance with their means to the funds of 
the Congress, and appoint one or more representatives from 
their members to attend the ‘ongress,” The delegates at the 
meeting were enthusiastic about the Congress, and their cordial 
co-operation will encourage*as well as assist directly the work 
of the Executive Committee. 


AT its annual meeting on February 2, the Russian Geo- . 
graphical Society awarded a special Constantine medal to Dr. 
Nansen; a Constantine medal to V. I. Robcrovsky, for his 
journeys in Central Asia ; the Count Liitke’s medal to I, I. 
Strelbitzky, for his journeys in Persia and Manchuria in 
1891-96 ; the new Semenoff’s medal to Dr. Sven Hedin, for his ` 
three years’ journeys th Central’ Asia, “A, large gold medal of 
the Society was awarded to I.K. Zhdanoff, for his ethnographical ` 
works, and especially for his work on ‘‘ Russian Epical Poetry”; 
afid small gold medals to Th. Witram, for pendulum measure? 
ments in the Far Eagt ; t® F. Sperck, for his large work on the - 
climate of the Astrakhan region ; to S. Rybakoff, for the c 
lection of specimens of musical texts of eSngs amongst the Ural 
natives; and to S. Gabet tart, for his Work `“ The WorRPse 
Trade in thé Nineteenfi Century and Russia’s Part init.” Silver 
medals were awarded to MM? Pastukhoff, for ‘his ascension -of 
the EJbrus ; Ab&ls, for hypsometrical measurements in the Urals 
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B. A. Fetlchenko, for a communication» on the Talas Alatta ; . 
e Timonoff, for a- paper on the water- communications on§ the 
tributaries of the Amur} *Sapozhnikoff, for work on “the glaciers 
a of the Altai; Koyanko and Semkovskiy, for the organisation 
of international balloon ascensions in which the Society took a 
part; and to Prince Obolensky, Tomiovskiy and Utyesheff, for 
‘their daily observations upon the motion of the clouds. 


Mr. LEONHARD STEJNEGER, of the U.S. National Musetim, 


paid another visit to the Russian Fur-séal Islands, (Compander, 


Islands) i im the Northern Pacific, last year, by order of the U. S. 
Government, and has just issyed his report (Treasury De- 
partment, Document No. 1997). Thè examination of .the 
** Rookeries ” 
British Commissioners, Mr. Barrett-Hamilton, and appears to 
have been a work of some difficulty and danger, owing to the 
‘wild weather generally prevalent, and th® utter absence of 
means df communication, Mr. Stejneger’s general conclusions 
demonstrate ‘a very great decrease in the breeding females” of 
the Fur-seals since 1895, when he made his last official report 
(U.S. Fish-Corfimigsion, Buletin for 1896, Article 1), He also 
alleges ‘great mortality in the pups,edue to starvation.” He 
comes finally to the conclusion that a zapuska, or total pro- 
hibition of killing Seals on land for à period of years (which he 
formerly advocated), would beYather an injury than a help to the 
seal-herds, as it would ‘‘increage the number of superfluous bulls.” 


SrNcE he succeeded Sir Barry Johnston as Commissioner 
and ‘Consul-General of Nyasaland, Mr. Alfréd Sharpe has not 
` ceased in the good work carried on so long by his former chief, 
* of collecting and sending home examples of the fauna and flora 
of that Protectorate. Mr. Sharpe is now on his way home on 
‘leave, much impaired in‘health, we regret to say, from his ‘long 
stay in the tropics, but brings more collections with him. A 
memoir, by Mr: Thomas, on the mammals procured by Mr, 
Sharpe, will’appear in the’ next: part of the Zoological Society’s 
Proceedings, and Captain’ Shelley is at work on the birds 
obtained by this energetic administrator. - ` 


THE. colonial report, on“ Cocos-keeling and Christmas 
‘Islands,” 1897 (c.-8650-14) contains a few useful natural history 
and other notes. A small brilliant red crab is frequently seen 
up the hills, running in and out of holes or from under stones. 
Once a year, in the month of December or January, the male 
and female travel down to the sea margin, where the female 
deposits her eggs, and the parents again return. They take 
fifteenedays going and fifteen days returning, and travel in bodies 
lige ants. After the eggs are hatched, the young, when big 
enough, move up’ the hill. ‘Darwin doubted whether’ the crab 
climbed trees ; but it is now a wellgscertained fact, ‘though the 
‘purpose is still unknown. Both Mr. Forbes and the reports 
of H.M.S. Challenger describe the’ white tern or noddy as’ a 
beautiful bird with black eyes ; but no mention is made of the 
beautiful purple-blue of the beak up to the nostril, the feet and 
the tarsus. This is probably due to the fact that two or three 
hours after the birds are shot the colour of the beak and feet die 
_away. A short description ç of three native dances i is also given. 


r 


Pror. J. C. Ewart, F.R. S., contribuses to ‘the Zoologist : an 
illustrated article upon zebra- horse hybrids. His experiments 
prove that it is a comparatively simple matter to cross various 

PEE of mares with a Burchell Zebra, and, if experts are $0 
bg trusted, the hybrids promise to be asmseful and hardy as 
Pen are shapely and attractive. The preliminary , ‘difficulties 
having been overcomes Prof. Ewart poigts out that it remains 
' forthose in authority to take such steps 'asemay be necessary 
F to ascertain of what special use, if any,gzebra hybrids may be 
in the various parts of the Empire, but more especially in 
| -Africa and India. e : 
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was made mostly in company with one of the, 








A ŠNOWSTORM of considerable stvérity occurred over the 
south-western districts of England during Monday night, the es 
snow gathering. to a considerable depth in places, ang causing? ` 
much inconvenience and delay. to ordinary traffic. In. parts of 
Devon, Somerset and Dorset, the drifts were several feet deep 0 
At Hurst Castle, Hants, a reporting station of the Meteorological » 
Office, the melted snow and sleet measured 1:6 inches, of water. 
Thunder and lightning were also experienced during the storm. 


“This disturbed weather was occasioned by.the arrival of ashallow 


cyclonic area pve» the south-western portion of our islands, 
which lingered in those parts durigg Monday and Tuesday. 


Tue U.S. Monthly Weather Review for November last con- 
tains an account of the celebration of the fiftieth anniversary 
of the establishment of the Royal Meteorelogica] Institute in 
Berlin, on- October 16, 1897.. The jubilee festivities were 
divided into three parts:.an address in the Memorial Hall of 
the Royal Geodetic Institute, an inspection of the magnetic and 
meteorological observatories of the Institute, and a banquet. 
‘The high recognition given in Germany to meteorological | 
science was evidenced by the presence of the Emperor and 
Empress, who were accompanied by a brilliant retinue, and 
listened to the address of Dr. v. Bezold, the Director, who 
sketched the activity of the institution during the whole period 
of its existence. At the present time the organisation consists 
of 188 stations for regular observations, -1336 thunderstorm 
stations, and 1844 rainfall stations. Various experimental in- 
vestigations, ere conducted at the Potsdam Observatory, and, 


‘owing to the generosity of the Emperor, scientific balloon 


ascents on a large scale are occasionally made for the study of 
the physics of the upper air. At the close of the address, the 
Minister of Education announced certain décorations to be ' 
given in connection with the celebration. The great gold 
medal in ‘science was presented to Dr. v. Bezold, and Orders 
‘of the Crown or of the ‘Red Eagle were presented to'Dr. Hell: 
mann, Dr. Sprung, Dr. Vogel, and to Herr Treitschke, prò- 
prietor of the observatory'on the Inselsberg, near‘Erfurt, and to’ 
various other scientific men. Numerous addresses and telegrams ` 
of congratulation were received from all parts, including one 
from the Grand Duke Constantine, on the part of the Imperial 
Russian Academy of Sciences. 


IN his ‘Twelfth and Concluding Memoir on the Theory of 
Screws,” published in the Zransactions ‘of the’ Royal Irish 
Academy, Sir Robert Ball completes the solution of a problem 
which has for the past five-and- -twenty years been associated with» 
his name. A feature of his paper is thesseries of summarjes of 
this and the eleven preceding memoirs, and we feel that we can 
do no better than quote in his own words Sir Robert Ball’s 
summary of his latest investigation: ‘‘ At last I succeeded in , 
accomplishing what I had attempted from the first. I could not 
develop the complete theory, which I felt certain mi&t exist, 
until I hal obtained a geometrical] method for finding the 
ifistantaneous screw from the impulsive screw. When this was, 
accomplished in the midsummer of 1897, the geometrical theory 
in Dynamics, which I had striven for a quarter of a century fo 
obtain, was at last manifest., How my difficulties were overcome 
has been set forth in this Memoir. There are, no doubt, many 
other questions that would repay investigation at alnfost every 
stage of the subject. Butethe problem which I had proposed to 
myself so many years ago, and which I have steadily kept in view: 
everSince, having been at last resolved, J have felt that this , 
series of papers should cease.’ ° °° 

Mr. E. CHARIES PoRRELL, witing in the Jgurnalof Botany 
for February, invites the co-operation of bryologists in working 
out the comital gistribution of British mosse$ in the way that the 
distribution of flowering plants was done by Watson. With the 


object of seeing how far tile lists of mosses already peig 
ee 
e 4 $ é 


s 
by aae 
Do e e s 
° i enable him to compile a cengus of the 112 Watsonian vice- 
counties, thé writer has looked through® most`of the ‘aagazines, 
* county florasy proceedings of local natural history societies, 
‘the “Bofanical Record Club’s Reporfs, &c., in the library of 
A the British Museum, and he finds that dairly good lists have 
: ‘been published forabout fifty vice-counties; there are, there- 
* ‘fore, ‘about sixty-two vibe-counties in Great Britain for which 
. he can find no lists of the commoner mosses. Mr. Horrell 
thas already received lists or offers of assistance from corre- 
‘spondertts in about thirty-four vice-counties, but would much like 
to find a moss student in each vice-county who Would undertake 
to prepare a lis@of his distric€ during the next two or three years. 
‘Mr: H. N. Dixon and Mr. E. M. Holmes have offered their aid 
in examining doubtful or critical species. Mr. Horrell’s address 
is 44 Brompjon Sqfare, London, S.W. 


In a contribution to: the Zransactions of the Nova Scotia 
Institute of Science, ix., Mr. E. H. Archibald describes a series 
of determinations, made at Dalhousie College, of the conductivity 
of aqueous solutions containing potassium and sodium sulphates. 


The object was to ascertain if the conductivity was calculable in: 


the case of mixtures of these solutions from the formule given by 
the dissociation theory of Arrhenius and others. It would 
‘appear that for mixtures of solutions of these salts, not more 
concentrated than 0°8 equivalent gramme-molecules per litre, it 
is possible by the aid of the dissociation theory to compute the 
conductivity within, or but little beyond, the limits of the error of 
observation. . For more. concentrated solutions the differences 
between the calculated and observed conductivities*ranged up to 
1°47 per cent.; but this discrepancy seems attributable, in part at 
least, to,certain assumptions regarding the ionisation- coefficients, 
which could not be regarded ds rigorously correct, except at in- 
finite dilution. 


Messrs. MACMILLAN AND Co. will. publish in a few days 
the first volume of a comprehensive treatise on ‘ Magnetism 
and Electricity,” by Prof. Andrew Gray, F.R.S. » In this work 
an attempt has been made to present the subjects from the be- 
ginning from the point of view of action in a ‘medium, and to 
bring the experimental and theoretical results described as far as 
possible down to date. , The present volume, though it takes for 
granted a knowledge of some of the most elementary phenomena 
-and apparatus, aims at giving an account of experimental work 
as well as of the related magnetic or electric theory. It 
includes the ordinary phenomena of magnetism and their theory, 
a discussion of electrostatics and of steady flow of electricity, of 
electromagnetism and_ of the electromagnetic theory of light. 
The freatment is as far as possible dynamical, and’ to facilitate 
reference to dynamical theorems, a chapter on genemal dynamics 
has been included “in this first volume. In Volume ii. will be 

* given, among other matters, an account of experimental work 
on magptism, of recent work on Hertzian, Röntgen, and other 
radiations, and of general dynamical theories of electromagnetic 
actio, a continuation of the discussion of the voltaic*cell begup 

tin Volume i., and'a chapter on electrolysis. 


“THE Mexican Scientific Society, which is called ‘ Aptonto 
Alzate,” is doing excellent work, to judge from the recent num- 
bers of its Memortas which .have reached us. Among other | 
papers we find seismic observations at Orizaba, by M.C. Mottl; 


(Thevetia yecott), by. Prof. Villaseñor; on the decimalisation 
. of the circle and oftime, by M. J: de Mendizabal-Tambofrel ; 
on the concentration,of auriferous and argentifefous minerals, by |: 
T. L. Baguerenne 3, on the augmentation? of weight of tuber- 
culous and anæmic patients in rarefied air, by Pr. D. Vergara 
Lope ; studies on the transpiration of Mexican plants, by Prof. 
L. G.,.Seurat ; gn the syrup of “iodide of irof, by Prof. F. 
Solórzano; on orogenic movements, by M. P. C. Sanchez; 
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on the etemperajure of plants, by MM. Moreno and Anda ; 

megsurement of the fension. of the blood of the dog, by Dr. « 
į D.*Vergarg Lope; and formulefor the velocities and pressfres® 
in guns, by M. F. Angeles; as well as ‘reviews of books, 
&c. The Society, besides publishing these Memorias in a coù- e 
venient size for binding up with the majority of octavo’ scientific 
papers, has adopted the excellent plan of beginning each paper 
on a right-hand page ;' any specialist can thus bind up separate 
papers on selected Subjects without į impairing the rest. 


A DECENT ‘number of the Cape of Good Hope. Agricultural 
Journal contains an article on “ The serum method %f treating 
cattle as a preventive of rifiderpest in South Africa,” in which 
*the joint report of the Brench experts and the Government - ” 
Veterinarian is given x extenso.: It contains roles for the à 
application of the method of treating cattle by the injection of 
protecting blood, and attention is called to the importance of 
procuring the blo$d frons animals which have ‘suffered fron} 
rinderpest in its most severe form, and which have been 
“ salted ” or rendered immune to the disease one to five months 
-previously, and have received ai least one injection of rinderpest 
blood. It is urged that, Beneral measures Should be taken 
throughout the whole éf South Africa to prevent the spread of | 
rinderpest, the. protective measures already ‘adopted by the ` 
Governments of the South African Republic, Orange -Free 
State, and the Cape Colony hav@ had some good effect, but it 
is feared that unless further and more vigorous steps are taken, 
the epidemic will conquer the whole of South, Africa. If we 
consider that it was in the beginning of the year 1896 that * 
rinderpest first made its appearance in Matabeleland and 
Mashonaland, and in less than eighteen moths had destroyed 
all the cattle of these two countries, and had also. overwhelmed 
the territory of the South African Republic and.thè Orange 
Free State, the necessity for united and strong action appears 
sufficiently ,imperative, It is at present, the report ‘tells us, 
spreading from’ north to ‘south, and from east to west, and 
seriously threatens the herds of the Cape Colony, Basutoland, 
Natal, and Zululand. As regards the subsequent use of the 
carcases of rinderpest animals, the consensus of opinion appears 
to deprecatejas unsafe the practice of simply salting and 
drying rinderpest oxen hides, whilst it is also stated that the 
farmer cannot be trusted to convert fat into soap ‘without risk of 
accidentally: spreading the disease. 

THE Kekulé Memorial Lecture, delivered keite the Chemical 
Society on December 15 (see p. 180), by Prof. F. R. Japp, 
F.R.S., is published, with a portrait of Kekulé, i in the February 
issue of the Society’s Fournal 

Unper the titleJof ‘‘ A Visit to Giessen ; ; or, Thoughts on 
Liebig and Chemistry in Germany,” Prof. Senier, of Queen’s 
College, Galway, recently delivered a lecture. The lecture has 
now been published by Mr. Edward Ponsonby, Dublin, and it 
makes a very interesting pamphlet on Liebig and his work. * 

THE second part (for February 1898) of the monthly Journal of 
Applied Microscopy, published by the Bausch and Lomb Optical 
Company, Rochester, N.Y., contains a full account, with illus- 
trations, of the very extensive and complete laboratories con- 

nected with Cornell University, viz. those for botany, micro- ` 
. scopy, histology, embryology, bacteriology, and ‘pathology. 

THREE well-arranged catalegues of works on various branches 
| of the mathematical and physical sciences have just been issu 
| by Messrs. William Wesley and Son. The catalogues inclu 
: works frot the libraries of the Rev. A. F reeman, Dr. Albert ` 
: Marth, and Dr. Hind. Rareand valuable memoirs ‘dnd boo 
‘are enumerated in, the lists, and the selentific bibliophile who 
consults the catalogues eg bé repaid for his’trouble. ot 


THE results of meteorological observations made at Bangalore, 3 
Mysore, Hassan, and Chitaldrug, under the direction of Mr. Je j 
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Cook, dufing 1896, has just been issued from the. Mysote 


eGovernment: ,Central’ Press, eln addition tọ meteorolog§cal | 


statistics, the volume contains severa] plates, upon which the 
,observations are represented graphically. The Report of the 
Meteotolegicdl Service of Canada for.the year 1890 was alsò re- 


ceived a few days ago, together with a report on the observations’ 


made during 1895. Both of these reports are almost completely 
figures .referringito the meteorology of 
M e ' 


taken up' with .rows of 


the Dominion; ` r yoo 


i a n a "A e e. 

THE Manchester Museum, Owens: College, has just pub- 
lished, asta museum handbook, „Parts ii. and. ili, of a Cata- 
-logue of the Hadfield Collection of eShåls from the Loyaltys| 
Islands. Sincé the first part'of the catalogue was published, | ` 
further Consignments’ of’ shells have been received at the 
museum, the number of species recorded being thus increased 
The complete catalogue “should be of con- 
siderable*valué to COnchglogists, “as the collection of shells 
described in it is the largest and most, important that has been 


of 


from 630 to 860. 


received in this country from the Loyalty Islands. 


THE first number ®f ‘the thirty-secogd volume of the American 
„Naturalist marks the issue of the‘magazine in a new and more 


attractive form. I, is the purpose of the editors to’ make the’ 


periodical a. means of encouraging the movement towards a 
Superficial observations 
and poorly-grounded speculatigns-are not to be published in its 
pages, but only articles and other contributions which have 
This, ideal is a com- 
mendable one, and it remains for American naturalists to help 


closer union‘of. the natural Sciences. 


significance from various points of view. 


the journal, fo attain it. © 


The cyrrent number of the Journal of the Royal Microscopical 
Society, (published bi-monthly on the third Wednesday in 
February, April, June, August, October and December) con- 
tains the tenth and concluding part of Mr. F. Chapman’s very 
important account of the Foraminifera of the Gault `of Folk- 
stone.: The, greater part of the number is, as usual, occupied 
by’ the summary of recent researches in zoology, botany, and 
microscopy (structural and applied). .The object aimed at is 
to give a brief abstract of every: important papèr (not purely 
systematic) in these departments of science, each section being 
under the care of a specialist sub-editor. The paragraphs on 


bacteriology are especially full and complete. 


| UNDER the titlé of the “ Universal Lamp Time Chart,” Mr. 
D. E. Benson,’ of Southport, is publishing an accurate and 
ingeniohs chart, constructed by Mr. G. Napier Clarke and him- 
self, to show.graphically the time ft which cyclists must light 
up on any day of the month in, any part of the British Isles. 
Separate charts are required for each month, and also for 
England and Wales, Scotland and Ireland; but though this 
will probably prevent the charts from being widely used, the 
‘idea of representing -By a graphic’ construction the- times, for 
lighting and--extinguishing lamps in different latitudes „and 
longitudes in the British Isles is so'good, that’ the authors 
deserve encouragement. Another publication in which those of | Georg, Waltemath, an astronomer of Hamburg, and his assertiofi 
our readers who ride cycles will be interested’ is "é The 
Cyclist’s Pocket Book” (Archibald Constable and Co.}). The 
book contains a large amount of useful information and 
memoranda on the -practice of cyclfhg,and-a few hints on the 


inftial treatment of the commoner casualities to which cyclisg$ | plaining that the difference between the observed-and computed 
secuMr acceleration of.the moon’s mean motion arises from the 
Perflaps it might also, 
with a little art, be gnade to explain the fnotion of the peri- 
helion of Mercurg. ` A new comar who is able to remove some - 
existing difficulties, is naturally more welcome than one who 
might introduce fresh disturbances, Therefoxe the mass must not 
be very great, aid Dr. Walterfiath assigns to the new body that | 
he has discovered or deduced, a mass of 1/88 of that of the 
d a djameter of 7oo kilometres. The distance is puts 


‘ are liable, ' . > 


R e 
YameTHE additions to the Zoological Society’$ Gardens during the 
past week include tw8 Australian Sheldfakes (Zadorna tador- 
srofes) from Australfa, two Chines® Quails (Coturnix chinensis) 
t from China, six Pintail (Dafila acuta), Eẹropean, purchased ; a 
* Great Kangaroo (Macropus gigaiteus),, an Australian Cassowary 


--( Casuaréus australis) from Australia, deposited. ® 


‘NO. 1478, VOL. 57] 


n 


moon, an 


AT 





è : i 
OUR AS TRONOMICA. ie COLUMN. 
ASTRONOMICAL OCCURRENCES IN MARCH 1898 :— 
March 1. 
` planet. e 


. 399 


8h. 49m. Jufiter’s Sat. IV. in conjunctich S: 


2, 10h. Iom, to izh. 33m. Jupiter's Sat. IIL. ine e , 


transit. 


2. Ioh. grim. to Izh. 33m. "Jupiter with only, one 


"B.A.C. 2238 (mag. 6°5)' 


visible satellite. 
“13h, 40m. to 14h. 36m. 
occulted by'the moon. 


x 


7h. gom® to Sh. 29m. -d! Canéri (mag. 5'9) occuited 


4 
* by the moon. . 

å. ` 8h. 44m. Minimum of £ Persei (Algol). 

9 

s$s culted by the moon, 
9. 13h. 29m, to I5h. 

* visible satellite. 
9 
9 


.13h. 29m. to rsh. 53m. “Jupiter's Sat? UI in 


transif. 


14h.’ 12m. Jupiters Sat. IV. in conjugction N. of 


planet. : 
_ 13. 14h. 38m, to rgh. 49m. ° a Scorpii (Antares, mag.’ 
1'1) occulted by the moon.” g 
15. Illuminated portion of disc of Venus = 0°993: - 
” i Shea ise Mars = 0'968. 
16. 16h: 46m, Jupiter’s Sat. III. begins transit. 
16. 16h. 46m, to 16h. 58m. Jupiter with only one v 
satellite, j 
.20. Pons-Winnecke’s comet due at perihelion. 
21. Minor axis of Saturn’s outer ring 17°63. 
24. 10h. 27m. Minimum of £ Persei (Algol). 
25. 12h. Jupiter in opposition-to the sun. 


Equatorial diameter = 44"°95. 


res R Polar S = 42"13. 
'26. 2h. Mercury in conjunction with Venus. Mercury 
rN n 
26. gh. 24m. Near approach of 23 Tauri (mag. 4'2) to’ 
_% the moon, © © > y 
27. 7h. 16m. Minimum of 8 Persei (Algol). 


30. 11h: 13m. to 12h, -14m. 
occulted by the moon, 


ANOTHER LUNAR Hoax ?—From very early times the.moon | 
has frequently been selected as a suitable object up 
exercise the imagination or base an elaborate hoax. , We may re; 
member that Hubert gravely dec 
moons were seen to-night: four 
about the other four, in ‘wondrous motion,” 
scriptions were good enough for the times in which they were 
uttered ; but in:days of more exact knowledge, the lunar fable 
must be prepared with greater elaboration and decked. in a 
more scientific garb, When this century was young, a tale ‘ob- 
tainéd some credence, because it was artistically disguised,» 
what astronomers could see gn the moon’s surface. , 
It was reported that Sir David Brewster and Sir John Her$chel , 
had seen a lunar forest with trees resembling ‘‘ the yews grown. 
in English churchyards,” and a ‘lunar ocear® breaking in large , 


concerning 


14m. Jupiter with only ‘ore’ . 
e 


isible! 


è Geminorum (mag. 3°7) 


on which.to, 


laréd to King John “that five’ 
fixed: and the fifth did’ whirl: 
* Such rough ‘de-, 


> rth. 12m. to 1th. sim. g Virginis (mag. 5'7), ocs, i 


white billows upon the strand, while the action of. very high’ , 


tides was quite manifest 
than a hundred miles.” 
the latest 


. 


terminology. : 


The author of the alleged discovery in this‘ instance is Dr. 


is, that there is evidence of the existence of a_second moon, 
circling about the efrth, but with such low, reflective power 
that it has usually escaped observation even when in oppositipg. 
The author has perceived the desirability of making this hypo- 
thetical moon do a usefulework in celestial mechanics, by ex-, 


action of the newly discovered body, 


è S 
e ‘ . 
. 


upon the face of the cliffs for more 
Now, at the end of the century comes 
lunar myth, and it necessarily must be surrounded 
with still greater nicety of detail, and clothed with, an ac@urate | 
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&t rather more than nq million kilometres, -2'67 tim@s th 
distange of the moon, and this giv& the sidereab period 
119°207434 days. ‘Tht mean daily motion is given to the ninth 
“lecimal@f a degree. We cannot sayshere what is sonfetimes 
said‘ of a long row’of decimals: the more figtires one gives, 
the greater the chance for some of them®being correct. The 
Anomalistic period,,too, is given with sufficient accuracy; so 
is the excentricity and tle longitude of the node; everything, 
in fact; tq enable an astronomer to compute the position of our 
new satellite. It is, of course, quite possible that Dr. Walte- 
math fully -believes'‘in the existence of this object. In that case 
we shouid say, he is the only person who dpes ; for when we 
ask on what kind of ‘observation does this very accurate orbit 
rest, we find thgt the authorehas employed that large collection 


- either in which persons have ‘believed that they have seen objects 


of doubted value transiting the sun, whether bright or d&rk. 
He seems to have trusted to those wild and reckless assertions 
that are mage frofm time to time: about “ ruddy fireballs” or 
“‘nighf. suns,” or other vague descriptions, and on such loose 
and ‘Inaccurate data he has unfolded his strange and wondrous 
tale. This hypothetical satellite ought to have been seen tran- 
siting the sun on February 3, and, if we: have correctly -appre- 
hended the author, may even yet be seen on July 30. 


OCCULTATION OF CERES.—The extremely rare phenomenon 
of the occultation of Ceres, on November 13 last, has been 
observed by M, Schorr, of Hamburg, and M. -Harzer, of Kiel. 
A note in the Bulletin de la Société Astronomigue for February 
states that only the reappearance was possible to be observed, 
and it was noted that the increase of light during one or two 
seconds was gradual, and not sudden as in the case of a star. 


A REMARKABLE OBJECT.—In Circular No. 46 from the 
Wolsingham Observatory, dated February 16, tha Rev. T.-E. 
Espin states that ‘‘a remarkable object hitherto unrecorded was 
discovered on January 16, and seen on three other nights. It 
is elliptical, one degree long, major axis 336°, and rather 
resembles some obscuring’ medium than a nebula, and is, I 
believe, unique.” This object is situated on the northern 
border of Perseus adjoining the constellation of Auriga, ..its, 
position being : 

R.A. 4h. 26m. os.; Decl. + 50° 44’ (1855). 


VARIABLES IN, STAR ‘CLUSTERS,—Prof. Pickering, in Cir- 


cular No. 24 from ‘the Harvard College Observatory, states that. 


“since the anriouncement made in Circular Nos. 2 and-18, of 
variables discovered in ‘clusters, a further examination of the 
clusters w Centauri, Messier 3, Messier §, and N.G.C. 7078 has 
been’ made by Prof. Bailey. ‘As a result, the numbers of 
known variables in these clusters have ‘been increased by 62, 
19, 22, and 24, respectively, making’ the total numbers 122, 
132, 85 and 51; or 390 in all four clusters., Adding to these 
the 47 already announced in other clusters, makes the total 
number 437.” ° è dats eye dase 

© Inthe Bulletin de la Société Astronomique, M. A. Chévre- 
mont, announces the “discovery of a variable star upon the 
eastern margin of the globular cluster in Aquarius (M. 2).. 
Whilst the stars of fhe cluster are of about the 15th magnitude, 
this new variable rises to, mag. 12, at maximum, and is 
probably distinc’ from the cluster itself. It has a period of, 
about thirty days, gradually decreasing from. maximum to its’ 


minimuffi of mag.’14, in about fifteen days; the ‘actual form of 
the light-curve is, however, only vaguely known, other observ- 


. tions being required to'replace the hiatus of its ascent. . 


. 


A LARGE REFLECTING TELESCOPE: —We learn from Popular 

cence News that another great telescope is approaching,com- 
pletion. In 1895 the Rev. John Peate commenced at Green- 
vill, Pennsylvania, the construction of a m&ammoth glass specu- 
lum.for a, reflecting telescope designed fer the American Uni- 
versity, Washington. After two'years of arduous toil, Dr. Peate’ 
has given the great mirror its final toaches—that is, in grinding 
apd polishing—and it is now ready for silvering and for the 
further and important stage of mounting. This large dist of 
glass`is more than 6f incheg in diameter. . : 


` PARALLAXES OF STARS.—From observatigns made at, the 
Cape Observatdry,’ Dr. Gill*concludes that: the’ parallax of 
a Centauri certainly lies between the limits 07°74 and 0’'75. This 
is equivalent to a distance of 275,000 times thg radius of the 
earth’s orbit. In thé same journal (Bulletin de la Société 
Astronomique),’ we are informed that Dr, Gill comes to the 
. 
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cogclusién that t@e parallix of Rigel isnot greater than o” ol, 
henge the distance-of this star is certainly more than 20 , 
millfon tim@s the distance of the sun; it has, therefore, a ‘light 
journey” of 320 years. e f 

The same author,àn the Monthly Notices dor January, gives, e 
from his most recent researches, the parallax of a Grtis as 
o”°015 + 07007. 


and (in Ursa Major, M. Hoffer has obtained the small value 
of o 0165 + ool. 
formed by these stars fs' separated from the earth by such a 
distanée that it Would take 200 years for,the ‘light tg reach us. 
The ‘distance of 8 and ¢ is at least 4 million times ggeater 
than that which separates the,earth from the sun. - From the 
éalculations made by this astronomer, e Ursæ Majoris would be + 
a star forty times brighter than Sirius, which, at the present 
distances of the stars, is considered the most brilliant in the gky. 





e. ` . is j 
FURTHER EXPLORATIONS IN AMERICAN 
' | MOUNDS? T 


HE greater part of this volume-is occupied by Mr. Moore’s 
account of his systematig exploration of tha mounds on the 
Georgia coast, the. Marquig de Nadaillac’s*®short: paper being 
added to draw attention t0 the parallelism between burial customs . 
on both sides of the Atlantic. Mr. Moores ‘contribution is a 
worthy continuation of his, previous work, and the classified re-. 
sults of his numerous excavatiens, accompanied by excellent 
diagrams and illustrative plates, form a welcome addition to the 
material already existing for p§rposes of comparative study. 
Americans have every reason to be satisfied with the manngr in 
which the archzological investigation of their country is being 
carried out: such researches as these of Mr. Moore in Georgia, 
and those of Mr. Cushing among the Keys of Florida, reflect the, 
greatest credit upon all who have contributed to bring them to’ 
a successful issue. .' a . ae 
` The-general results of these explorations tend to confirm in a: 
striking degree the conclusion that men in similar states of 
primitive culture-hold similar views upon all the fundamental’ 
questions of life and death. Such resemblances are not merely 
confined to generalities; they may be observed in the most 
minute matters of detail, Thus not only does the puzzling co- 
existence of inhumation and incineration recur as frequently in 
American as in European;barrows, but many peculiarities of in- 
terment, noticed by Canon Greenwell and others, are repeated in,’ 
a very remarkable manner in these Georgian mounds. Amongst 
these peculiarities may be instanced the preference shown for 
the southern and eastern sides of mounds; the laying of un- 
‘burned skeletons upon one side and in a contracted position ; 
the presence of charcoal, and pigments like powdered haematite ; 
the deposit of potsherds belonging to different broken vessels, 
and the protection of bodies by coverings of wood. But in 
spite of these numerous coincidences we are as fareoff as 
ever from discovering the psychological laws which regulated 
the disposal of the dead by primitive man. Mr.: Moore found 
bodies.in all- kinds of positions. > They were “flexed” upon 
one side, or extended at fill length, sometimes in anatomical 
order, sometimes showing signs of having been transferred to 
the place of burial after'the flesh had been removed by ex- 
posure to the air; bones of one or more skeletons were « 
“t bunched ” in heaps; confused masses of bones belonging to 
many different persons occurred together, some being calcined, 
others not ; there were ‘‘ pockets” of cinerated remains; urn: 
burials, both cremated and uncremated; and unburned bodies 
laced, upon the sites of fires. In a word; the apparent con- , 
efusion reaches an extreme degree, and almost the only regu- 
larities of association which Mr. Moore ventures to point out 
are the ‘more frequent presence of implements and ornaments in ' 
the neighbourhood of confuSed ‘masses of bones, their com- 
‘parative scarcity with flexed burials, and their complet, 


these last were generillly at*the base of the mound,and were often ° 
placed in large artififial excavations. 
tion of the simultaneows occutrence of iphumation and crema- 

tion, we must still,perhaps, fall back on the former hypothesis, 


- 


From measures of the ‘mean parallaxes of the stars B, 1.8; e 


This number indicates that the system °° 


a 


~ 


alfsence in the neighbourhood of extended skeletons, though `s.* 


As to the general quesamey 
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* that mere juxtaposition with fire as a ceremonial purificatgon 
*maf have been in some cages cofisidered equally efficagious with 
the actual incineration of the bones. The Marquis de Nadaillac 
has brought together, with admirable cleagness and brevity, a 
*mass of negative evidence proving that no distinctive significance 
can be proved to attach to either of the two great methads of 
byrial ; indeed, in places. like Hallst&dt the confusion seems 
absolute. . 

The pedple who built these mounds must have been a race 

with very little stone, and almost withouttopper. Of this metal 
only a chisel and a few ornaments were found, among the éayer 
being a ring still in its place upon a finger-joint. Their, pottery 
was well represented, though lackiag in diversity of type. It 
.was ornamented by cord-marking, by ncised and painted 
designs, and by complicated stamped patterns, some.of which 
give the impression of having been derived from the grain of 
wooden ware, while others appear to owe their origin to life 
forms, All the types discovered are copiously illustrated in the 
plates at the end of the book, and in the wooflcuts inserted in 
the text.e The tobatco-pipes discovered differed from those 
found in Florida, and a mértuary earthenware with a ready-made 
perforation at the base was non-existent. 

Of the other objects found associated with bodies, those made 
of shell were thé mast numerous. They included various im- 
plements, some possibly agricultural, driwking cups, ornamented 
‘gorgets, and large numbers of: beads, the latter hardly ever 
showing traces of cantact with fire. Objects of stone and chert 
were less numerous, but among them may be mentioned celts, 
hammers, lance and arrow heads, and discoidal stones smaller 
than those used in the game of ÇAungke, but probably employed 
in a game of a similar kind.¢ The small pebbles, frequently. 
foung in little heaps near human remains, are supposed by Mr, 
Moore to be the contents of rattles, the turtle-shell covering of 
which has decayed away. Bone pins were of frequent occur- 
fence; and animals’ jaws ground away on the lower part, 
leavipg a flat surface, were discovered in a few instances., Almost 
everything made of wood had entirely disappeared.. What the 
art in wood of the mound-builders may have been we must 
conjecture from the discoveries made in the Florida Key dwell- 
ings, where the peat has been instrumental in arresting decom- 
position. 

The south-eastern corner of the United States is an area of 
peculiar, ethnographical interest, owing to its: proximity to the 
greater Antilles and to South America.: it is fortunate that its: 
exploration has been entrusted to siich competent hands, and 
that the results are published in so admirable a manner. . 





A JUBILEE VOLUME OF “WIEDEMANN’S 
ANNALEN? 


ON December 11, 1847, Gustav Wiedemann was made Doctor 
of Philosophy of Berlin University with a thesis ‘‘ De Novo 
quodam Corpore ex Urea producto.” To celebrate the fiftieth 
anniversary of that event, the publishers of Weedemann's 
Annalen der Physik und Chemie conceived the happy idea of 
printing a jubilee volume composed f special papers by the 
more regular contributors. The result is a collection of fifty- 
seven papers by a number of eminent men, including Kohl- 
rausch, Nernst, Ostwald, Quincke, Drude, Warburg, E. Wiede- 
fann, and others of equal distinction. s 
Four years ago, the golden jubilee of the Anzalex was cele- 
brated with a retrospect by Hermann von Helmholtz. These 
annals, with their lineal ancestors, Poggendorff’s and Gilbert's 
Annalen, cover over a century of German physical science, and 
are a noble monument to German intellectual activity. No 
better jubilee gift could have been made to the veteran editor 
than this collection of choice fruits of his colleagues’ Jabour. 
We subjoin some extracts which will indicate the nature and 
valye of the work offered, regretting that space does not permit 
, of more. ; . 
. Reversal of the valve action in discharge twbes, by E., Hagen- 
»bach. When the gas in a discharge tube is only’ slightly 
wtxnausted, a conduction current is established at a certain 
pressure. At higher exhaustions a radiation of electricity sets 
in, chiefly from the Kathode. This*radiation fakes place more 
«easily from a point kathode than from agsurface at the lower 
. pressures, while at higher pressurgs the reverse is the case.— 
Torsion and magnetism, by P. Drude. * The explgnation of the 
connéction between torsion and magnetism must be based upo: 
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the’ different amounts of Internal friction gncounteredyin longi- 


tudinal and transverse deformations respectively, giving rise toa , 


peculiar* orientation of tht magnetic molecules.—The Yaw of 
Wiedemann and Franz, by F. A. Schulze. This law maintains 


that the ratio between the thermal and electric conductivities is . f 


approximately the same for all metals. Th®author tested this 
for iron and steel rods, and found them fo exceed the ratio, but 
not by so much as has been alleged by previous investig&tors.— 
Theory of galvanic polarisation, by A. Oberbeck. The deter- 
mination of the galvanic polarisation in the original circuif is not 
an impossibility, asehas been alleged. It may be closely ap-- 
proached along several lines. The capacity of a cell isca’ 
function of the polarisation. It becOmes infinite When a certain 
superior limiting value of the polarising force is reached which 
prodiftes the maximum polarisation, After that-the polarised 
cell behaves like a constant cell opposed to the main current.— 
Magnetic after-effect, by I. Klementié. Instead of*disappéar- 
ing in strong fields, the magnetic after-effect, or the ‘‘ viscous 
magnetic hysteresis,” goes on increasing, but its percentage in 
the total magnetisation becomes less.—An acoustic thermometer 
for high and low temperaturés, by G. Quincke. This ther- 
mometer is based upon the interference of a direct and reflected 
sound-wave of known length, produced by a standard tuning- 
fork. The wave travels along a tube surrounded by the tem- 
perature to be measured. A hearing tube is moved to and fro 
within the interference tube until a node is reached, indicated by 
the silence of the hearing tube. The displacement of the latter 
is read on a divided scdle, and immediately indicates ‘the tem- 
perature required.—Excitation of stationary waves by electric 
spark discharges, by F. Melde. An embroiderer’s ‘‘gold 
thread” is. made to vibrate between the knobs of a battery of 
jars, somewhat on the principle of the electrostatic cells. —Mag- 
netic susceptibility and atomic magnetism, by G. Jager and S. 
Meyer. The authors have found an interesting new relation” 
between the paramagnetic metals. They investigated the mag- 
neti¢ susceptibilities of the chlorides, sulphates, and nitrates of 
iron, nickel, cobalt, and manganese’ in aqueous solution at 
various temperatures, The metal was found to be the decisive 
elemént, the acid being without influence. The magnetic 
susceptibilities per gramme-atom of nickel, cobalt, iron, and 
manganese were as 2:4:5:6, The gap between 2 and 4 is 
probably filled up by chromium.—Stratified discharge in the 
‘open air, by ‘Max Toepler. The author has succeeded ‘in ob- 
taining a distinctly stratified discharge at atmospheric pressures, ° 
which recallsthe stratified anode light, by interposing in the path 
of the spark a semi-conducting plate of dry slate, granite, syenite, 
or basalt, and ballasting the discharge with a heavy water re-` 
sistance. Between the bright surface on the kathode and the 
first stratum a sharp black space is seen, usually very narrow, 
which is analogaus-to the black kathode space, and tends to 
show that there ‘is no fundamental difference between ordinary 
and vacuum discharges.—Magnetic images, by I. Jaegtr. The 


method of magnetic images may be extended to the case of a °` 


constant current traversing a conductor in the neighbourhood of 
aniron plate. The field created by the current and by the iron 
plate is the Same as if another conductor wae placed at the 
geometrical image of the first conductor in the iron plate, and 
the latter were removed.—Heating effect of Röntgen rays, by 
E. Dorn. The author measured the heating effect produced on 
sheets of platinum or palladium contained in a glass vess¢t with 
an aluminiym window. The vessel communicated wip a 
Toepler pressure gauge, and the heat was measured by the ex- 
‘pansion of the gas. The expansion obtained is much larger 
than. would be accounted for bysa dissociation of the gas.—~e 
Electroscopic detection of electric waves, by A. Toepler. De- 
gcribes a modified electyoscopic arrangement of great sensitive- 
ness, Two upright metallic cylinders stand in a'box with walls 
of glass and ebonite. Ofte of the rods is connected with à recti® 
linear resonator, the dther is put to.earth. Any wave incident 
upon the resonator which pr8duces sparks, sets in violent motion 
a fine aluminium wire suspended between the two cylinders, 
which*conveys the discharge from one ta thè ther. The 
aluminium wire is Attached to a steel needle, which is just held 
suspended by its poit by a permanent magnet.—~Counter 
electromotive fowce of aluminium, by V. von Lafig. Itis well 
known that in an aluminium-carbon electrolytic cell a current 
with a.voltage unger.22 will only pass in the’direction carbon- 
aluminium, and this has been utilised for the eectro-chemical 
rectification of an alternate cutrent. Similarly, in. an are with" 
two aluminiu electrodes, a counter E.M.F. of some 19 volts is 


e 
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develeped, An arc with one electrode of aluminium and one of 


* carbon ‘allows the current to pass with greater ease from 


* alumini&im to carbon, which is just tlt reverse of what Rappens 
in the cell,—Influence, of magnetism on the strength of electric 
<vacuum discharges, by A. Paalzow and %, Neesen. The dis- 
charge was producad by a constant high-potential battery. When 
the lines of force acted &cross the path of the current, the latter 
was always enfeebled, and sometimes broken. When they acted 
along the path, the magnetic field acted like an increase of 
pressure of the gas, delaying both the setting-in of the discharge 
and fts extinction in the course of exhaustiong— Relation between 
the positive. light and the dark kathode space, by E. Wiede- 
mann. When®a positive Wire anode is brought into the dark 


kathode space, the. resistance of the intervening gas is not. 


lessened but increased. The positive light bends back &intil 
it merges in the nggative glow. The same thing happens when 
the apode ¢s,.surrounded by a narrow tube. In every case, 
the discharge traverses the positive strata and the negative glow. 
in succession before it enters, the dark space. — Simple demon- 
stration of the Zeemann effect, by W. Kénig. An emission 
flame which can be-placed in a strong magnetic field is viewed 
through an absorption flame and a dichroiscope or a doubly- 
refracting: prism, which gives two images of the emission: flame 
side by side. On making the field one of the: images brightens 
up, owing to the length of its light waves being changed, and 
therefore no longer absorbed by the absorption flame.—- Magnetic 
and electric wind, by O. Lehmann. Describes some curious 
cases of the modification of the path of an electric discharge by 
‘a, magnetic field., An arc between a ring of carbon and a con- 
centric rod of carbon may be made to spin round rapidly, and a 
comet-like appendage may be made to revolve round the kathode 


i 6s ” 
in an ‘* electric. egg. ë 


MAN IN RELATION TO' THE GLACIAL 
PERIOD. 


AS there appears even now to be a doubt in the minds of 
some as to whether man reached Britain before, during, 
or after the time known to geologists as the ‘‘ Glacial period,” it 
might. be wellon the present occasion to. re-examine some of the 
evidence which has been. brought forward to prove the presence 
of pre-Glacial man, especially from those areas in Britain 
which are now admitted to contain Glacial deposits, or to have 
been overspread by ice and snow in the Glacial period. ° 
: The ‘most important evidence yet obtained, is that which has 
been furnished by the ossiferous caverns in the glaciated areas ; 
but the occurrence in the same areas of the remains of extinct 
mammalia, which are now admitted to have been contemporary 
with the Cave Man, buried under preat.thicknesses of Glacial 
deposits, must also have an important bearing on the question. 
All thè evidewce tends to show that the so-called Tertiary 


®and Quaternary periods merged gradually into each other, and 


werg not separated by any great break in Britain. The higher 
mountains, before the close of the Tertiary period, must have 
been covered in part by ice and snow, and the so-called Glacial 
period .can only have a chronological importance as indicating 
the increased eintensity and climax of that cold condition 
gradually-ushered in at the earlier time. ‘For: the same reason 
there i$ no marked and definite line separating the fauna of the 
Pliogene from that of the Pleistocene,. for we fing remains of 
the animals. of the warmer period closely associated with'these 
‘of the colder in the same deposits and under conditions which 
show clearly that they lived in those areas at the same time. 


3 i é 
North Wales and the North-west of England. 


It is generally admitted that during, the latter part ofthe 
Pliocen€ period the mountains of N ort Wales stood at a con- 
siderably higher elevation than they,do at present ; therefore it 
is but natural to suppose that during that time the streams which 
lowed. from them gradually deepened, widened, and also pgssibly 
carved out sémé ofethe pre-Glacial valleys. The Carboniferous 
limestone along the flank? of the mountains, which had at an 
earlict time been much broken and crushéd by earth-movements, 
mow suffered from the additiénal effects of satria action, and 
wide fissures and caverns were gradually formed in it. In time 


_ 1“ Evidences of the Antiquity of Man furnished by Ossiferous Caverns 
in Glaciated Distritts in Britain." Abstract of Presidential Address to the 
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song of these, as the streams found outlets at lower levels, would * 
be deft corparatively dry, and fvould,then be suitable for habi- * 


tation by-man and beast. e 
In nearly all those caverns where remains of the extinct: 


animals and the implements of contemporary man have heen ° 


found, there is some amount of sediment underlying the remains. 
This must have been lef®there by'the streams or floods which 
also deposited the materal which. filled up the narrow descending . 
fissures, thereby making a fairly level floor to the cavetns before 
occupation. This material én every case, unless where there is 
evigewce of its "having been subsequently disturbed, consists 
entirely 9f such local materials as would be brought down by 
the streams from the immediately adjoining higher gfound. 


eWhen the higher ca®erng were first occupied by hyzenas it is , 


probable that there was comparatively little ice or snow on the 
mountains, and many of the.:animals which lived in the valleys 
and on the plains extending from them were southern types. 
Gradually, however, as; the cold increased, northern forms 
appeared on the Scene, and a commingling of the two groups 
took place. ‘ ° °. 

The geographical features in the wet and north-west in later 
Pliocene times may be briefly summarised as presenting high, 
mountainous areas in Wales, Cumberland. the South of Scotland, 
and in.parts of Ireland bord@ring the Irish Sea 8nd St. George’s. 
Channel, with extensive plains traversed by great rivers in the 


areas now submerged, between the west coast of England and '* 


Wales, and Ireland. The conditions hereewere then in every 
way suitable to form feeding-grounds for herds of the great 
mammalia, and indeed such as .could never have been repeated 
afterwards in these areas either in late Glacial or in post-Glacial 
times. e, X 

Animals from the south-east could,reach these north-we$tern 
plains across Cheshire and the lowlands in the centre of 
England, and others from the south by thg plains on the west 
coast of Wales. In this way northern and southern animale 
would in,a sense freely commingle and be afterwards drivęn to 
more southern areas together as the cold increased, anc the con- 
ditions became more and more unsuitable:to them. At first, in 
the mountains bordering these plains, when only their higher 
parts were covered with ice and snow, glaciers would occur 
only in the higher valleys ; but as the cold increased they would , 
become confluent with those from adjoining areas, and in time 
reach the plains and there coalesce to form, perhaps, as has 
been suggested, one vast.sheet reaching across from England to , 
Ireland. Most of the animals, ere the last stage had been 
reached, .would, of course, have disappeared from those parts 
towards more suitable southern areas, 

~ That the foregoing is, in brief, the history of the incoming of’ 
the Glacial period in the north-west is evident from the deposits 
which have been found in and about the caverns, and in sections 
at various points on the hills, in the-valleys, and around the 
coast of North Wales. ' i . i 

Wherever the earlier materials have been preserved, especially 
at high levels, they are seen to consist entirely of local 
materials, że. such as wouftd ‘be derived from the immediate 
neighbourhood, or carried down by streams or ice from the 
adjoining higher ground. A : 

Over this, and partly mixed up withit in the areas not reached 
by the northern ice, there is an admixture of materials from 
other Welsh districts and in the valleys opening out to the north, 
and along the coast there is the further admixture of erratics from’ 
northern areas. It is an interesting fact that the boundary-line 
in the Vale-of Clwyd reached, by the northern erratics is very 
little more inland than the area in-which the caverns we have 
explored occur. A i an 

Of the history of the subsequent changes T need say but little 3 
but it seems to me that there is fairly good evidence to show that 


mn 


” 


a.considerable subsidence did take place towards the close of the ` 


Glacial period, and that thisewas afterwards followed by a certain 
„amount of upheaval in the same areas. , . . . 

e The presence of such thick deposits of drift, below the level ‘of 
ithe sea, at the entrance tg the Vale of Clwyd, with bones of the 


t 


early Ple&tocene mgmmalia at the very base, is a fairly sure. test e 
of a stage of subsidence, and.itis also difficult to account for ier, 


' finding of numerous fdraminifera in clays‘at a height of about 200 
feet. above present sea-level “round the co&st unless alternating 
: movements of subsidence and upheaval took place. 


isand with broken shells at high levels, formerly looked. upon as . 
Geological Society, delivered at the arfnual meeting, February 18, by Dr. |isure evidence, of subsidence to that depth must not be relied 


upoa too conhdently, as in no case has it been clearly shown 
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that the organisms lived in the position$ where the shells gre 
enow found, In some cases there are also fairly clear indicatiens 
that the deposits have bech transported to fairly high levels by 
ice which had passed over and scraped up materials from the 
esea-bottom. e : i 
It'sçenis safer, at present, from the evidence which has been 
brought forward of late years by so mamy competent observers, 
tô assume that fowards the close of the Glacial period the earth- 
movements produced changes only of a few hundred feet rather 
“than the greater depression and upheaval euggested by the earlier 
geologists. oe °, 

ae PRistocene Cohditions on the East Side of England. 
On the east side of England, ag &n the west, there were at 
«this time great plains, extending out from the valleys, and much 
me, Of the area now covered by the North Sea must have been dry 
land where northern and southern animals commingled. That 
this was the case is shown by the finding of their remains in 
close association in the hyæna-den at Kirkdg 
caverns in Yorkshire, Prof. Phillips many years ago came to 


the concfusion that the Kirkdale Cave ‘was occupied in the 


‘* pre-Glacial condition of the land which is now Yorkshire,” 
and he also maintained that the lowest Hessle Gravels which 


rest upon the chalk, and which contain mammoth and other 


remains, and are co*ered by Bouldeg-clay, are pre-Glacial in 
age. y 
Mr. G. W. Lamplugh’s careful researches seem to show 


clearly that the Sewerby Gravels, which have yielded so many 


Pleistocene remains, are at the hase of the glacial series in that 
area. He says of the fauna at the base of the drift at 
Sewerby :—‘‘ It is essentially the fauna of the Kirkdale Cave.” 1 
In hig conclusions, given in the same paper, when referring to 
the physical conditions prevailing in the area during the formation 
‘of the drift-deposits, he says :—‘‘ At a period not long anterior 
to that of the glaciation of the coast, Flamborough Head was in 
existence as-a bold promontory jutting out into a sea whose 
levelewas slightly above that of to-day. Most of the ntammals 
characteri8tic of the Glacial period were already living, and 
tenanted the interior in large numbers. The climate was moist 
and not. very severe, the prevalent winds, as shown by the sand- 
dunes of Sewerby, being from the west or south-west. After the 
land had remained for a long time stationary, a slow elevatory 


movement set in, and the climate became much colder; so that 


the Chalk-surface was disintegrated by frost and eroded by 
sudden floods, which spread thick beds of muddy detritus over 
much of the low or slightly sloping ground in the vicinity. 
Meanwhile the bed of the North Sea was being rapidly filled 
with ice through the great extension of the Scandinavian 
glaciers, till at length the Scotch and Scandinavian ice coalesced, 
and what remained of the North Sea was well-nigh ice-locked.” 
Although some southern forms whose remains have been dis- 
covered in the forest-bed on the Norfolk coast do not appear to 
have reached much further north than that area, this does not, 
in my opinion, make it in any way certain that even these were 
not, in part at least, contemporaneous with the so-called mixed 
early Pleistocene fauna of the more northern districts. Itis also 
an important, fact that many of the most characteristic animals 
whose remains have been discovered én the caverns in North 
Wales and Yorkshire are now always included in the fauna of the 
forest-bed. The position of the forest-bed of Norfolk under 
high cliffs of Boulder-clay is also very similar to that of the 
lower deposits near the entrance to the Vale of Clwyd, contain- 
ing Pleistocene remains and trunks of trees in like manner 
covered over by a great thickness of Glacial drilt. It may also 
be compared with the forest-bed in Holyhead Harbour, buried 
under “stiff blue clay,” in which two perfect heads of the 
mammoth were found when the excavations for the railway 
were made in 1849. The tusks and molass were buried two 
feet deep, in a bed of peat three feet thick, with stimpsand roots 
of trees.” Pees 
Itemay be well to mention that the following mammals, whose 
» remains have been found in caverns in North Wales, Derbyshire, 
and.Yorkshire are now generally given as forrhing a par of the 
“faypa of the Norfolk forest-bed, and that several of them, such 
as the glutton, musk sheep, and mammoth must be considered 
typically northern animals. The list is taken „from those pub- 
„lished by Prof. Boyd Dawkins or Mr. E. T. Newton, and there 
are animals which may be classed as cha§acteristic of arctic, 
temperate, and hot climates. Aninvals whose remains have been 
© Quart Journ. Geol. Soc., vol. xlvii. (1891). bd 
a 2 tf Principles of Geology,” Lyell, vol. i. {1867) p. 54s. 
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found in caverns in assSciatfon with human_implenjentss and 
which are stated ‘also to occur in the Norfolk foyest-bed, viz. 
Elephas* antiquus, E. primigenius, Hippopotamus amphibius, 
Equus caballus, Sus scrofa, Bison, Ovibus moschatus, Cervus 


elaphus, Cervus capreddus, Megaceros, Machairodus, Canis lupus, , 


C. vulpes, Hyena crocuta, Ursus speleus, Galo luscus, Lutra 
vulgaris, Arvicola amphibius. s 

When the cold increased, the animals on the East coaat, as on 
the West side, were driven further and further south, and those 
least able to bear the increased severity of the climate were the 
first to migrate fromghe various areas. The southern forms tnay 
consequently beYooked upon, for the areas in which they have 
been found, as the oldest fauna ; bu® it is reasonable to suppose 
that. they were contemporary with the more northern forms, 
whicle at that time lived in other districts where the conditions 
were more suitable to them. When the northern forms reached 
the. South of England, the conditions in “and sround the 
mountainous districts were such that few animals could 
remain there, as most of the valleys and plains had become 
buried under ice and snow,‘and they would have to seek 
feeding-grounds outside these areas. It is to this period that 
we must assign the remains of the mammoth and rhinoceros which 


are so abundantly found on the old land-surfaces on the north of 
the Thames, usually hidden under great thicknesses of drift, as. 


in Endsleigh Street, and in other places in Middlesex. Here, 
and in some areas further south, they could have lived during 
most of the Glacial period until at last driven away, when the 


‘valleys and plains became covered with vast sheets of water, due 
in part probably to subsidence, but largely owing to the gradual . 


melting of the ice and snow further north. Whether the mammoth 


and rhinoceros continued to live much longer in some parts of 


the South and South-west of England there is very little evidence 
at present to show. The supposition, however, held by some 
that they returned to the glaciated areas after the Glacial period 
had passed away does not seem to me in any way probable, for 
hitherto their remains have only been found either under or in 
the drift, and not above it, excepting when they have been 
washed out from the earlier deposits. 


re Summary. 


The evidence which has been obtained from ossiferous caverns. 
at high elevations in the glaciated areas shows conclusively that 


‘the remains of the extinct mammalia found in them must have been 


introduced before any of the Glacial deposits now in or upon. 
them could have been laid down, therefore either before or so 
early in the Glacial period that there could not have been at the 
time any considerable amount of snow on the neighbouring 
mountains, or glaciers even in the higher valleys... à 
From caverns in glaciated: areas in North and South Wales, 
where palæolithic implements have been found in association 
with remains of the’extinct mammalia, facts have been obtained 
which make it certain that the implements were those of man 
living at the same period as the extinct animal$ in those areas, 
and therefore of -pre-Glacial age. It has also been shown 
that as the cold increased the higher valley$ became filled with 
glaciers, and „the caverns became uninhabitable. That after- 
wards, as the snow-line and glaciers descended éower and lower, 
some of the caverns were subject to inundations, which-not only 
disturbed and rearranged the deposits previousl in them, but. 
wholly or partially filled them up with local mgterials. gThat 
in the Vale of Clwyd, North Wales, the local glaciers. gradually 
coalesced w®h those from the western and northern arms, 


anf a mixed material was distributed over the district to a 


height of ovér 600 feet, burying the ossiferous caverns beneath 


it. During this time also water re-ehtered some of the ® 


caverns,*redisturbing in part the earlier contents and depositing 
some of the mixed drifteover that previously in, the caverns. 


While these caverns were-occupied as dens by the hyenas, , 


northern and southern animals commingled in the valleys and on 
the great plains reaching out grom them to the area now covered 


sby the Irish Sea. .ye 
From numerous examinations made of undistyrked Glacial’ 


deposits in Wales, ghe North of England, and Scotland, it has 


also been proved very clearly that the @xtinct mammalia, whose 


remains are found ig association with the implejnepts of Pakeo- 
lithic Man in cavefns, must have lived there before those deposits 


had been laid down, as their remains always ogcur at the base or 


in the lower parts ef the drift, and’never above it. Further, 


there is not a particle of evidence to show th&t the extinct , 


mammalia ever revisited those afeas after the close of the Glacial 
period. ee 


‘college, or medical school. The practice thus afforded the 
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CampripcE.—Mr. W. D. Niven, F.R.S., has been appointed 
an Elector to the Plumian Professorship of Astronomy, and Sir 
W. H. Broadben® an Elector to the Downing Professorship of 
Medicine. ee i : 

Mr. §. Graham Kerr, of Christ’s College, well known for his 
adventurous journeys as a naturalist in South America, has been 
elected a Fellow of Christ’s College. 

‘ bagel e 

Pror. G. B. Howes, F.R.S., is to receive the honorary 

degree of L.D. from thé University of St. Andrews. 


WHEN a shorthand writer, only familiar with the phonographic® 
signs of the vocabulary of every-day lifé, endeavours to take notes 
of àa scienge lectfre, he soon finds his deficiencies. To exercise 
pupřis in the art of making shorthand notes during lectures, Mr. 
Percy E. Kingsford, of Dover College, has inaugurated a course 
of special science lectures (with experiments and other illustra- 
tions) as nearly as possible of the character of those which his 
students will recéive when they pass to the science or technical 


students will be very valuable. Science lecturers who have 
suffered at the hands of newspaper reporters, and have had ideas 
fathered upon them which they would be the first to repudiate, 
will join with us in wishing that all phonographers would undergo 
a similar course of training in reporting scientific lectures. It is 
very difficult to obtain an accurate verbatim report of the speeches 
made at any meeting where scientific subjects are discussed. 


AN open competitive examination for the entry of engineer 
students in Her Majesty’s Navy, and for the entry of students 
in Naval, Construction, will shortly be held. _The opportun- 
ities offered by this branch of the naval service are not so widely 
known as they ought to be. Candidates for the studentships 
must not be less than fourteen, nor more than seventeen years of 
age. A competitive examination is held every year in April, 
the subjects being arithmetic, writing from dictation, composi- 
tion, grammar, French (or German or Italian), Latin, elemen- 
tary physics and chemistry, geography ‘(including physical 
geography), algebra (including quadratic equations), Euclid’s Ele- 
ments (Books I.-IV., VI., and definitions of V.), and freehand 
drawing. Successful candidates go to the admirable Engineer- 
ing College—the Royal Naval Engineering College—at Keyham, 
Devonport, and there receive, under Prof. A. M. Worthington, 
F.R.S., a thorough course of instruction in the various branches 
of engineering science, while at the same time they receive 
practical training in the Dockyard. The best of means is thus 
afforded the students of acquiring the groundwork of the the- 
oretical and practical knowledge required of a modern naval 
enginegr. During the five years which the students have to 
serve at Keyham, the parents or guardians are required to pay 
the sum of 407. per annum ; but for this the students receive an 
excellent educatior?, as well as board, and lodging and medical 
attendance. _ At present, a large number of the students come 
from naval pogts, such as Portsmouth and De¥onport ; but if 


„the studentships were more widely known, doubtless many 


places which are now but rarely represented would send in 
cangjdates for them. 


THE jubilee of Queen’s College, London, will be’ cele- 
bated during the first week in May. Th College, was 
founded in 1848, and incorporated by Royal Charter in 1853. 
It was the pioneer of the movement for the development of 
educational facilities for women, and in the list of, past and 
present professors and lecturers the names of a number of 
distinguished men of science occur.* Among the names ©f 
Fellows. of the Royal Society whoehave served the College, 
but havè now passed away, we noticeeD. T. Ansted, Edward 
Forbes, W. B. Carpenter, and &V. A. Miller; while among 


, the .present_ Fellows whose, names figure in the list arè, 


Prof. H.e @. Seeley and Prof. J. M. Thomson. The 
College curricufim is givided into three parts for students of 
different ages, and in each of the departments the develop- 
ment of mental powers wéthout undue str@in, is the object of the 
instruction, preparation for public examinations being given but 
secondary consideration. „A college which in these days does not 
shape its cugriculum accordifig to the syll2buses of examining 
bodies deserves encouragement ; and Queen’s College should, 
therefore, not lack responses to the appeal which the Council 
has issued for means to enlarge and generally improve the 
es 
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přemises, so as to meet the increased requirements of modern 
educatiom Among the additions wall bé a large lecture-roon? 
for science lectures, The estimated cost of the whole work 
will excéed. 7000/.9 of which sum more than 3000/. have stil] 
to be raised. The College has no endowment foreswch pur- 
poses, and it appeals, for help to all who recognise the im- 
portant share it has taken in the development of wonien’s 
education. The object is a worthy one, and it is to be hoped 
that the greater portion of the sum required wifi be raised 
before the jubilee celebration in May. The Lady Resident 
woud be glad t$ receive the names and addresses of old students, 
in order to send invitations for the forthcoming eveħt. 4 


A copy of the general réport on public instruction in the 
North-western Provincés of Oudh, for the year 1896-97, has 
been received. The institution of a Faculty of Science in the. 
University of Allahabad is referred to, and mention is made of 
various other efforts to encourage the study of science. What 
appears to be mere needed than anything else is a more libeyal 
supply of apparatus for experimental purposes. It ig discredit- 
able that Prof. Murray, who has charge of the physical science 
classes in one of the Government colleges, should have to report : 
“ We have about nine metre scales in the laboratory ; no two are 
exactly alike, and which {èf any) is correct it ie impossiblé to say. 
Similarly the variatiogs ® our various measures of resistance one 
with another are in some cases as much as 30 per cent. of the 
whole.” . But notwithstanding this unsatisfactory state of ‘things, 
the report shows that means are being taken to strengthen the 
colleges on the science sidés, both by providing additional 
apparatus and by increasing the accommodation. The subjoined 
extract from the report showsethat the development is taking 
place on the right lines :—‘*‘ Steps have been and are being taken, 
to make school education less. bookish, and more practical. An 
English writer, after thirty years of teaching, has recently urged 
that geography should be taught mainly bẹ} means of map dray- 
ing; that text-books should be used chiéfly as books of rel tenes ; 
that lessons in arithmetic and geometry should include practical 
work in measurement; that in teaching modern languages the 
written or spoken language should be made the basis, and in- 
struction in grammar founded upon it ; that mastery of English 
does not come by grammar and analysis, but by observation and 
practice ; and that true science consists in a scientific habit of 
mind, and not in a knowledge of scientific facts. -These.views 
appear to me to be fully applicable to India, and as a matter of 
fact similar aims have been kept in mind latterly in these provinces, 
particularly as regards geography, arithmetic, geometry ‘and 
science. ‘The idea of using text-books in most subjects as books 
of reference is, however, so contrary to the notions of masters 
and boys that it will be long before the new revelation is generally 
received.” 








SCIENTIFIC SERIALS. š 


American Journal of Sience, February. —The 27-day ayroral 
period and the moon, by H. H. Clayton. Auroras were ob- 
served in 1895 on January 19, February 15, March 14, and 
April 10, with no inte®mediate cases. The probability of an 
accidental distribution in this manner is only I in 19,683. This 
period is probably due to the varying position of the moon north 
and south of the equator. When the moon’s period is counted 
from its greatest northern position, there is a maximum on the 
14th day, which coincides with the moon’s greatest southern 
declination. There are minima on the 6th and 2oth days, and a 
secondary maximum on the first day. The moon is an elec- 
trified body, charged négatively like the earth, and the potential 
gradient at the earth’s surface depends upon the moon’s position 
in the heavens.—Some products found in the hearth of an old 
furnace upon the dismantling of the Trethellan tinworks, Truro, 
Cornwall, by W. P. Heafden. The ores smelted in this furnace 
for about 100 years were the usual Cornish tin-ores carrying-some 
arsenopyrite, whjch is cobaltiferous, and accounts for the cobalt 
in theesamples. The thief products described are stannous sul- 
phide, SnS, with some iron, a new iron arsenide, FeAgnah 
arsenide of tin, SrgAs, and stannic oxide, or an artificial " wood’ 
tin.” The latter was an jrregular mass weighing about ope and 
a half pounds. There was a central portion of metallic “tig 
running lengthwis@ through the mass. It was probably formed 
by slow oxidation of a blotk of tin, but whether that was due 
p simple dr and moisture or to other hot gases cannot now be 

etermined.—-Kant as a natural philosopher, byaG. F. Becker. 
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Kant’s fante as a metaphysician has completely overshadowefl 
_nis,reputation as a physicist; hpt all'his earlier papers were pn 
physical subjects, such as the theory of winds, the eartl?s rotation 
period, the rings of Saturn, and, best-kħown, the nebular hypo- 
ethesis of the universe. -His great object m life was to dis- 


courage visionary speculation and to reduce all subjects to the 


confines of reason. Where Newton hagl in some cases to pos- 
tulate the direct intervention of the Creator, Kant based his 
explanatiog upon known physical laws. If he had known the 
wlaws of thermodynamics, his nebular hypgthesis, which only fell 
short in that respéct, would have completely g@aticipated, La- 
place.—Thg islands and coral reefs off the Fiji group, by A. 
Agassi is is an extract from a letter dated Suta, Fiji 
Islands, December 15, 1897, describing a ¢tuise in the Austra- 
slasian twin-screw steamer Yaralla. eThe writer says: The 
w great variety of causes which have been active in shaping the 
` presept physiognomy of the reefs and atolls of Fiji shows the 
impossibility of assigning any one factor, like subsidence for 
instance, as is done by Dana and Darwin, as thẹ single cause for 
the formation of the many different kinds of atolls and barrier 
reefs to bé found in the Fiji group. The formation of the great 
barrier reef*of the.southern shores of Viti Levu is due to causes 
very similar to those which have given to the northern coast of 
Cuba between Nyevitas and Matanzgs its present physiognomy. 


_ Symons’ s Monthly Meteorological ® Magazine, February.— 
Meteorological observations at Camden Square, London, N.W. 


There are few records day and night for forty years without a 


break, and no station with suitable exposuré in London which 
has been at work so long. We are glad to seé that Mr. 
Symons intends to give a serieg of tables showing the results 
of his observations for each mfonth, and the present number, 
«beinge the first of a new volumé, contains those for January 
1858-97.—-Warmth, dryness, and high barometer in January 
1898. A number of notes are quoted upon the above subjects ; 
tle tabl® above refefred to shows that, for London, the features 


of 1998 are: barometer almost unprécedently high ; mean dry 


bulb temperature, 0°05° above 1884, and therefore the highest 
on record; minimum in air and on grass, 0°6° and o°5°, re- 
ee , above the highest previous records, which were in 
1875 an : 
moresthan twice that of 1880.—In the Conway Valley geraniums 


were found in: blossom out of doors. 
z 4 x 4 





SOCIETIES AND ACADEMIES. 
_ LONDON. 


Royal Society, February 3.—‘‘ Comparison of Oxygen with 
the. extra Lines in the Spectra of the Helium Stars, 8 Crucis, 
&c,; also. Summary of the. Spectra of Southern Stars to the 
34 Magnitude and their Distribution.” By Frank McClean, 


o dN 


Ina pyvious paper read before the Society on April 8, 1897, it 
was suggested that the special lines pgesent in spectra of the first 
division of helium stars (Type I., Division Iz) might possibly 
be due to oxygen. ; 

Thè indications in the spectra of themorthern stars that these 
extra lines are due to oxygen are slight, as the lines at best are 

«indistinct. Among the southern stars, however, there are 
several in the spectra of which these lines are better defined, 
and there is one, viz. 8 Crucis, in which they are very fairly 
defined. f 

Upon the plate which accompanies the paper a series of photo- 
graphs of stellar spectra are reproduced. The lines are drawn 
out by themselves below the spectrum of 8 Crucis. They are 
then compared directly by juxtaposition with a drawing of the 
spectrum ofoxygen. The close similarity of the whole grouping 


of the two spectra as they appear on the plate admits of little . 


doubt: that the extra lines actually fonstitute the spectrum of 
oxygen. | : 
he spectrum of y Argus, is given .on the.plate in order to 
identify it as a helium star. It contaħs two crucial dines of 
helium. The Wolf-Rayet stars, of which i€ is the principal 
‘example, are thus classified as heliuntf stars, ¢ 
A summary of the spectra of 116 stars to.the 34 magnitude in 
tht Southern Hemisphere is given. They were photographed 
“between May and October last with an tobject-glass prism, 
mounted in front of the Cape astrographic telescope. The 
photographic spectra are classified on the same syst@m as in the 
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previous paper. The table off distributfon for the whole sphere 
by areas and classes is given. : s A 
Theresare in all 89 helium stars (Division I.), distribueed 71 
in the galactic z@nes and 18 in the galactic polar areas, the 
areas being equal. . : i ; 


The 81 stars in Division II., the Sirian stars,gnd Division III:, ° 


the Procyon stars (which along with Division I. constitute 
Secchi’s Type I.) are rather irregularly distributed threughout 
the sphere. To the extent of the observations there is no con- 
densation of stars of Divisions IJ. and III. in the galactic 
zones as there is in the case of stars of Division I. se 

The 106 stars èn Divisions IV. and V, (IL and III. of Secchi's 
types) are fairly evenly distributed throughout thesphere. 

The general distribution of the types of spectra throughout the 
spherg to the extent of the observations bears out generally the 
conclusion that stars with spectra of the more advanced types, in 
order of development, are evenly distributed apaces Also that 
stars with spectra more recent in order of development are 
mostly congregated in the galactic zones. The helium stars of 
Division I. are predominant in the Southern Hemisphere, 
being congregated in the lower or southerly halves of the 
galactic zones. They include 48 stars out of a total of 94 
stars in those areas, They are also. more closely congregated 
in. the vicinity of the galaxy than is the case in the northerly 
halves of the galactic zones. In the contiguous constellations 
of Musca, Crux, Centaurus, Lupus, and Scorpio there are 27 
helium stars out of a total of 36 stars included in the tables. 


February 17.—‘‘ Upon the Structure and Development of 
the Enamel of Elasmobranch Fishes.” By Charles S. Tomes, 
M.A., F.R.S. l . i 

The nature of the hard polished outer layer of the teeth of 

this group of fighes has been from time to time a subject of dis- 
cussion, some authors holding that it is enamel, whilst others 
deny its claim to be so styled. 
. The general conclusion arrived at by the author is that, just 
as the whole teeth of the Elasmobranchs present the simplest 
known form of tooth development, so do they also present the: 
first introduction of enamel as a separate tissue. 

In.its first introduction it was a joint product, made under: 
circumstances which almost precluded any slow and gradual ' 
formation of an outer layer upon the teeth; but in the further’ 
specialisation of teeth in reptiles and mammals the tooth germs 
sink more deeply into the submucous tissue, and are protected. 
for a much longer time. ; 

The enamel organs become more specialised, and finally take 
upon themselves the entire work of enamel building, manu- 
facturing both the organic matrix and furnishing it with lime- 
salts, as unquestionably happens in mammals. 

And if these conclusions be correct, it would be quite. 
justifiable to call it enamel, even though the dentine papilla has., 


had a share in its production. s 


Geological Society, February 2.—Dr. J Henry Hicks,. 
F.R.S., President, in the chair.—The President announcéd that 
Dr. Charles Barrois, Secretary of the Organising Committee of 
the VIIth International Geological Congress, which will be: 


held in Paris in 1900,-would shortly come to London tò invite * 


the Geological Society to the Congress, and tẹ consult the 
Fellows with regard to the proposed excursions and the subjects. 
of-discussion.——‘* Contributions to the Glacial Geblogy of Spits- 
bergen,” by E, J. Garwood and Dr. J. W. Gregory. e 
extent of gldtiation of Spitsbergen has been exaggerated, for 
there is no immense ice-plateau, but normal glaciers with some ` 
inland sheets and Piedmont glaciers. These differ from Alpine 
glaciers, as they are not‘always formed from snow-fields at the 
head, and though some of.the glaciers (as the Baldhead Glacier). 
lave tapering snouts in front, most have vertical cliffs. Cham- 
berlin’s explanation tha the latter are due.to the low angle of® 
the sun /is insufficientpand they seem to be caused by the ad- 
vance of the ice by:a rapi forward movement of its upper , 
‘layers. The ice of these upper layers falls off and forms talus 
in fronte over which the glacier advances, carrying detritus up- 
hill with it, and peoducing a series of thrusts. The Booming 


Glacier illustrates cases of erratics carried in different directions - 


by the same mass ef ice: .-The deposits of the Spitsbergen 
glaciers are of four types: (1) moraines of Swiss type; (2) 
those formed mainly of intraglacial material ; t3) those formed 
of re-deposited befich-material ;%4) deposits of glacial rivers, 
and_re-assorted ‘drifts, 
angular and roynded 3 „scratched and: polished pebbles and 


. . 
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The materials of the second are sub- * 


e 





> frequently argillaceou8, is often well-laminated and false-bedded. 


* Some of these drifts are stratified, others unstratified, aad. con- 
torted drifts occur, This type of moraine i#remarkably like 
ome British boulder clay. The third claw is sometimes formed 
by land-icé, at oter times beneath the ‘sea; the latter shows 
stratification. The superglacial and intraglacial streams, so far 
as seen, evere usually clear of drift. “Under the fourth head an 
esker in a tributary of the Sassendal is described. The direct 
geological action of the marine ice is of four kinds: transport 
of nfatérial, contortion of shore-deposits, formation of small 
‘ridges of boulder-terraces above sea-level, and #riation, round- 
ing, and furrowing of rocles along the sea-shore. Traces of. 
former ‘glaciation are described in the case of the Hecla Hook 
beds, and of certain beds of late Mesozoic. or early Caingzoic 
age in Bunting Bluff. Under the head of general conclusions 
the apthorg.state “that they have discovered no certain test to 
distinguish between the action of land-ice and marine ice; that 
there is no evidence to prove that land-ice can advance far across 
the sea; and that there is evidence, which they regard as con- 
clusive, of the uplift of materials by land-ice. They note that 
the mechanical processes connected with the advance of the 
glaciers are of three kinds. All the material seen transported 
by the glaciers was superglacial or .intraglacial, and not sub- 
glacial. Some striation of intraglacial material is caused by 
differential movement of different layers of ice. The advance 
and retreat of the Spitsbergen glaciers is very irregular, and 
apparently due to local changes. The observations of the authors 
support the views of those who ascribe a limited erosive power 
to glaciers. Lastly, the theory that glacial periods occurred as 
a consequence of epeirogenic uplifts receives no support from 
Spitsbergen.—An interesting discussion followed, in which Sir 
Martin Conway, Prof: Bonney, the Rev, Edwin Mill, and Mr. 
Marr took part. Mr. P. F. Kendall said that the paper would 
mark a distinct epoch in British glacial geology. Hitherto, 
-one body of geologists -had attributed the drift-deposits of 

- Britain to the agency of land-ice, while another had invoked 
the agency of the sea. The latter had argued that glaciers 
cannot move uphill, that they cannot ‘transport materials from 


. + lower to higher levels, that glaciers caiinot gather up matérials 


over which they are moving, and that, even if they could pick 
up shells they would grind them to powder—‘*On a Quartz- 
rock in the Carboniferous Limestone of Derbyshire,” by H. H.. 
Arnold-Bemrose. The paper describes the occurrence in the 
field and the microscopic structure, of a‘rock consisting essen- 
tially of quartz, which, is found in the mountain limestone in 
several localities.. It, occugs in itregularly-shaped bosses and 
veins, and’ shows no signs of stratification. “The author con- 
siders that the quartz-rock is not a gritty limestone, altered by 
the ‘growth ‘of crystalline quartz around the detrital grains, but 


that it is a limestone replaced by quartz." D°, 


Mathematical Society, February 10.—Prof.. Elliott, 
F.R.S., President, in the chair.—Lieut.-Colonel Allan Cun- 
ningham, R. E., read & paper entitled ‘‘On Aurifeuillians.” These 
ate defined as the algebraic prime factors of two functions, viz. : 
of (K? 4+°Y) when anXY = D, and of (X* + 2*1_ VY”) when 
#aXY = O, where # is odd, and ¿= N=. Their salient 
property (disc8vered by Mr. Aurifeuille, of Toulouse) is that 
they, ave, algebraically resolvible into two factors (say L, M). 
Also L, Mare expressible in the same 2% forms as their product- 
fun@ion, The quotient of one Airifeuillian by awother of the 
same order has the same properties. The properties of the two 
eAurifeuillians of orders 2 and 3, viz. : 

(x + yA) and (a5 + 34) +), 

were stated at some length. The application to Fermat’ 
pumbers (24+? + 1) and-(3%+5 + 1) was given, and a table oP 
the facforigation thereof into prime factOrs was given, éxtending 
(with gaps) to (2° + 1), 3! + 1). 





Lucas, might be aompletely proved by the theory of cémplex 


integers. Thus the formelee express the algebraical prime-factor 
i F war ° 
of a” — (~ 1)? 8, of z as tte difference of wq squares, when 7 
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is an uneven integer, and D isa perfect square. But the alge- 
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a Im dpening the discussion’ 
On thé paper,’ Mr. Bickmore pointed out that Aurifeuille’s. 
formule, whigh were enunciated without complete proof by |e 
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boulders gre abundant, and the fine-grained matrix,which is wħich, when © a ! i . 


é a= £ ang 6 = ny 
is equal to® . 


n~a m~l 


EE T DT yay: : 


Gauss’s results give ef 
n-—l 


(- 1) © Nn = fo) 


a rational integral functgon Qf- p ; hence, finally, ° ~ 


Cd P-1 
Na (at e (~1) ER) = Nate = IAD x Nate © yoflo)h- 


es 
‘gihe formule also express as the difference of two squares the 


algebraical prime-factor 8f a+ 5%, when z is an uneven 


integer, and et is a' perfect square ; in this case the final result a 
n iJ 


is 

ba : nt s 

Naat + nyp) = Np La? — anypflo) a 2l- 1) E ny'p?} 

i e itel 

x Ny at + nyolo) + l y 2 mh. 
Kummer’s tests show that if g be > 3, the absolyte term in each 
of the complex integers ig correctly fixed§ hence, y being a 
factor of every term except the absolute term, if either Auri- 
feùillian factor be a prime, it has any prime factor of y asa‘ 
residue of order #, when x >3. The précess also expresses 
complex 7 integers with wove terms than two, which are 


expressible in the form 
,@ n-i 


a- (- DEn, 


{x and y being themselves complex integers of order 72) as the 
product of two complex fe integers.—The President (Lieut. - 
Colonel Cunningham, pro fem. in the chair) communicated æ 
paper by Mr. J. E. Campbell on the transformations which 
leave the lengths of arcs on any surface unaltered. The object 
of the paper was ‘to obtain the infinitesimal transformations 
which havé the property of leaving unaltered the lengths of arcs 
on any given surface in space of # + 1 dimensions—-that is, the 
transformations which leave dx? +... + dx," + ds" invariant 
where s = flay... £a) It is remarkable that this problem 
can be solved completely when z > 2, though not when 2 = 2. 
At the conclusion of the paper it is proved that if H is the 


Hessian of (a,... £n), then 
A nt? . 


20 a 
H+ {1 + ale tee +(#) } 
ax, AKu 
is an invariant for such substitutions; this is a generalisation of 
the well-known theorem that the measure of curvature (on a° 
surface in ordinary space) is unaltered by transformations which 


leave the lengths of arcs inyariant.—Mr. Hargreaves made a 
short impromptu communication. . 


Zoological Society, February 15.—Dr. Albert Giinther, 
F.R.S., Vice-President, in the chair.—A letter was read from 
Mr. Dudley Le Souëf, ofeMelbourne, containing a summary of 
some observations on the transfer by the mother.of an embryo 


kangaroo (Macropus. giganteus) by her mouth into her pouch. ,, 


—A report was. read, drawn up by Mr. A. Thomson, the 
Society’s head-keeper, on the insects exhibited in the insect- 
house during the year 1897, and a series of the specimens was 
exhibited.—The Secretary exhibited a series of specimens of 
butterflies, which had formed part of a collection lately on view 
at the Dunthorne Gallery, in illustration of the mode of mount- 
ing employed in ‘‘ Denton’s Patent Butterfly Tablets.”——Mr. 
W. P. Pycraft readethe first of a series of contributions to the 
ostedlogy of birds. The present part (of which the following is 
an abstract) related to the Steganopodes. The fact that in the 
tropic-birds, cormorants, gannets, and frigate-birds, all the toes 
are united by a common web, has led to the belief that these . 
forms ane closely rélated*; they form the sub-order Svtegasopedes 
or Totipaimate of*authors. A comparison of the osteology ofẹ 
the group confirms this opiñion.— Dr. W. G. Ridewood read a 
paper on the skeleton of regenerated limbs of the midwife-toad 
(Alytes obstetricans). He demonstrated “the possibility of the 


| development, in the regenerated hind limb of the larva, of? 
tarsal, metatarsal, and phalengeal cartilages identical in every 


gespect with*those of the normal limb,—Mr. G. A. Boulenger, 
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F,R S., described a-new species of sea%nake from Borngé, ə E Baris. a ei 


which he proposed fo name Aydyophis floweri, after Mr. Stanjey 


e Rosenberg in Western Ecuador, 


Flower, its discoverer. Mr. Boulenger also gave an*account of 
the reptiles and batrachians lately coflected by Mr. W. F. H. 
Seventy-seven species were 
enumefated, of which twenty-three, viz. eleven reptiles and 
twelve batrachians, were described as new. 
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CAMBRIDGE. 


«œ Philosophical Society, January 4:—Mr. F. Darwin, 


ae 


‘President, in the chair.—A new method eh combimtpry 
analysis with applications to Latin squares and agsociated 
questiens, Major P. A. Macmahon, B.A., F.R.S. The author 
applies. the theory of symmetric functione to obtain solutions, 
*hitherto unachieved, of problems in ‘combinatory analysis as- 
sociated with the question of Latin squares. —On Abelian func- 
tionsin connection with two-dimensional fluid motion, H. F. 
,Baker.—On the production of a cloud by the‘action of ultra- 
violet light on moist air, C. T. R. Wilson. elf the light from 
an arc lamp be brought to a focus, by means of a quartz lens, 
within a vessel containing moist dust-free air, a bluish fog be- 
comes visible in the course of a few minutes along the path of 
the light. The cloud particles remain in suspension for hours 
after the light bas been cut off. The phenomenon is shown 
even in unsaturated air, but the fai®t blue haze which then 
develops takes niuch longer to form. When the radiation is 
not sufficiently intense to show these effects, a dense fog can 
still be obtained by bringing about slight supersaturation by 
expansion. These clouds, unlike those obtained by Tyndall 
(Phil, Trans., 160, p. 333, 1879) and by Aitken (Edin. Trans., 
. 39, E. p. 15, 1897) by the action of light on various vapours, 
are gue to the ultra-violet rays aldne ; for if a thin sheet of 
lass or mica (substances which are opaque to these rays) be 
interposed, not .a trace of fog or rain is formed even when a 
high degree of supersaturation is brought about by expansion. It 
is possible that the small particles to which the blue of, the sky 
is dife are the result of this action of the ultra-violet rays, of 
which sunlight, when it first enters our atmosphere, doubtless 
contains a plentiful supply.—On the use of logarithmic co- 
ordinates in physics, J, H. Vincent. - The paper divides all 
curves into “‘translatants” and ‘‘non-translatants.” As ex- 
amples of the former, Mr. Boys’ chart of wave and ripple 
velocities is referred to, and an impedance chart is constructed. 
Non-translatants are not in general suited to this method of 
plotting. By suitable-devices the logarithmic homologue of the 
equation for the propagation of waves on a frozen sea is drawn, 
although this is a non-translatant. The paper concludes with 
suggested uses of tri-dimensional logarithmic coordinates and 
semi-logarithmic coordinates.—-On the diffuse reflection of 
Röntgen rays, Prof.: J; J. Thomson. The paper contains the 
theory of the electromagnetic effects produced by suddenly 
setting.an electrified. body in motion. It is shown that a thin 
pulse of intense electromagnetic disturbance is generated which 
travels outwards with the velocity of light, The magnitude of 
themagnetic force ‘at a point P dwe to the pulse is when the 
velocity w of the particle is small compared with the velocity 
of light equal to we sin 6/2az, wheré 2a is the diameter of ‘the 
particle O, ¢.the change on the parficle, x the distance PO, 
, and 8 the angle between OP and the direction of motion of the 
particle. Using the theory of the Röntgen rays given by the 
author in the Phi? Mag., February 1898, the result just quoted 
~is applied to find the intensity of the radiation scattered when 
Röntgen rays are incident on a colléction, of positively and 
negatively electrified bodies. The intensity of the scattered 
rays in a direction making an angle @ with the incident ray 
Varies as (1 + cos? 8). So that the intensity of the scattered 
light when @ = o would be twice that when 0 = 7/2. Photo- 
graphs taken by the scattered rays in fhese two positions 
showed that there was little, if any, difference of intensity in 
these directions. This: result indicates that the scattered 
Réittgen radiation is probably more nearly allied to fluorescences 
than to the scattering of light by small ,partigles.. Experiments: 
were made on the absorption of the light diffusely “€ réturned ” 
*(to. use Sir George-Stokes’ phrase), from lead and platinum by 
thin sheets of platinumeand red lead ; theŝe showed that there 
Was no strong selective absorptione by thin- platinum of rays 


acattered from platinum, -or by lead of rays scattered: from lead. 


tiga iV $how that in the case 
damped radiations selective absorption would not be 
ee 


A mathematical investigation is given to 
of rapidly 
exhibited. 
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Academy of Sciences, February 14.+M. Wolf in the Na 


chair.—On certajn singul®r examples of successive approxima- 
tions, by M. Emile Picard. —On the ‘masses of the planets, by 
M. E. Roger.—Remarks on‘a note by M. Anceaux. Of the'three + 
laws given in this note, the first only is rigbrously exact, the 
second is an approximation, and the third a consequencé of the 
two others. —éstmdé of the solar observations made at tfe Royal 
Observatory of the Roman College during the second half of 
1897, by M. P. Tacchini. Observations are -given for the,dis- 
tribution of sunspots, protuberances, and facule —On the ex, 
tension of the decimal system to the division of the day and’ the 
circle ; advantages and practical methods, by MM. J. de Rey: 
Pailhade.—On the singular Abelian functions, by M. G. 
HunfSert.—On some general algorithms, and. on iteration, by 
M. Lémeray.—On the surfaces which admit an infinite, discon- 
tinuous group of birational transformations, by M, P. Paiwlévé. 
—Deformation of metals, by M. Mesnager.—Direct measure- 
ment of the period of the Hertzian oscillations, by M. L. 
Décombe. Photographs of the explosive spark from a revolving 
mirror showed that it is possible to fix on a gelatino-bromide 
plate oscillations of which the period is less than a five-millionth 
of a second. The necessary conditions were a very high velocity 
of rotation of the mirror, the employment of a collimating lens, 
in the focal plane of which the spark is placed, of very small 
focal length. The. results obtained confirmed the theory of 
Poincaré and Bjerknes, according to which the radiations emitted 
are of one wave length only.—Emission of secondary rays in air 
under the influence of the-X-rays, by M. G. Sagnac. It is 
shown experimentally that air through which the X-rays are 
passing gives off secondary radiations capable of affecting an 
electroscope. This phenomenon is comparable to the emission 
of light by a liquid containing a small quantity of a fluorescent 
substance in solution during the passage of a luminous bundle. — 
On a new contact-breaker for ‘induction coils, by M. V. Crémieu. 
The ordinary form of contact: breaker used in induction coils is 
attended with the inconvenience that the oppositely induced 
electromotive forces are not symmetrical. This difficulty is 
overcome by the apparatus described, but at the expense of a 
larger amount of energy, since to obtain a spark of a given 
length- the electromotive force of the primary circuit must be 
double that required by the ordinary form.—On a crystallised 
hydride of dicamphene, by MM. A. tard and G. Meker. The 
dry hydrochloride of terebenthene is fused and sodium added ; a 
hydrocarbon CH, can be obtained from the product: of the 
reaction. It is noteworthy as being one of the few terpenes ob- 
tainable in the crystallised state.—Action of cyanamide upon 
bromanil in presence of potash, by M. H. Imbert. The sub- 
stance obtained appears to be the potassium salt of dicyanimino- 
dibromo-dioxyquinone.—Researches on organic phosphorus, by 
M. J. Jolly. The experiments given tend to show that phos- 
phoriis does not exist in the organic molecule in an unoxidised 
state.--The production of carbon monoxide in the blood after in- 
halations of chloroform, by M. L. de S@int-Martin. Inet- 
tempting to confirm the statement of MM. Degrez and Nicloux 
that prolonged inhalation of chloroform producesgarbon monoxide 
in the blood, the author finds that normal blood, treated in a 
vacuum at 40°, with an organic acid, also gives off small quan- 
tities of carbon monoxide —-On the oxydase of Botrytis cinerea, 
by M. J. Laborde. A study of the effect of this oxydase upon the 
fermentation grapes, with especial reference tothe decolorisagion 
ofthe wine.—Tuberculosis and pseudo-tuberculosis, by MM. 
Bataillon and Terre. The authors have previously described a. 
form of the tubercle bacillus capable of existing in cold-blooded e, 
animalsp such as the frog. A third form of this bacillus, origin- 
lly human, has now bgen obtained after a passage of three days 
in the frog. On solid media this form grows rapidly at tem- 
peratures between 12° #hd 48°; and is distinguishedgfrdém the 
form previously desctibed by three ‘points: appearance of 


‘cultures, power of easily deVeloping at high temperatures, and 


rendering beef-broth turbid. The colonies on the potato ‘are * 
brown&h, and the bacilli are not stained by the methods of Gram 
or Ehrlich. Expefiments on animals ¢ed to the conclusion that 
many cases of -pseudo-tuberculosis are in reality true tuberculesis, 
having as a causesoite of the numerdhs forms of K&ch’s bacillus. 
parasites of cancer and sarcoma; by M, F. J. Bosc. As 
a result of the exgmination of numerous tumours it was found 
that the abnormal formations Breign to the tiesues could be, 
grouped under five morpholegical types: microbial forms, 
granulations, gelular' forms of very variable origin, encysted 


e . 
*. M P 
“ 


. 


e$ : ° 


Ae Ton 


E ARSS CEC EE EERE T 
. 


NATURE °° 


[FEBRVARY 24, 1898 





; ` e ; 
forme and, sarcodic fogms. All these forms exist in epethelioma, 
carcinoma and sarcoma, but the last-named contains especially 
the m&robial forms and the granwations.—,.Remarks on the 
Bloch-appendices in the siluroids of genus Aspredo, by M, Léon 

. Vaillant.—On the place of the sponges i classification, by M. 
Yves Delage.—Indluence of the X-rays on germination, by MM. 
Maldiney and Thouvenfna. From experiments upon Convolvulus 
arvensis Lepidium sativum, and Panicum miliaceum, it would 
appear that the X-rays hasten germination.—The melanosis of 
the mandarin orange, by M. Trabut.—Detection and rapid 
estimation of manganese in plants and vegetable earths by a 
colorimetric method, by M. P, Pichard. The “method is based 
upon the, ignition of the &sh with an alkaline carbonate, and 
subsequent formation of permanganate by the use of lead 
peroxide and nitric acid.—On the conglomerate of the Atméne 
in the Swiss Ferrgt valley, by MM. L. Duparc and F., Pearce. 
—On the {rmation of anhydrite by the calcination of gypsum 
at high temperatures, by M. A. Lacroix.—On the origin of the 
overlapping layers in the region of Ubaye, by MM. W. Kilian 
and E. Haug.—On some phenomena of fluvial erosion and 
corrosion, by M. Jean Brunhes. 








DIARY OF SOCIETIES. 


THURSDAY, FEBRUARY 24. 
Roya Society, at 4.30.—Meeting for Discussion,—Subject : The Scien- 
_ tific Advantages of an Antarctic Expedition. The Discussion will be 
opened by Dr. John Murray, F.R.S. 
INSTITUTION OF ELECTRICAL ENGINEERS, at 8.—On the Manufacture of 





Lamps and other Apparatus for 200 volts Circuits: G. Binswanger, 


Byng. i 
FRIDAY, FEBRUARY 25. 
RovyAL INSTITUTION, at 9.—The 'Theory of Colour Vision applied to 
Modern Colour Photography : Captain W. de W. Abney, C.B., F.R.S. 
INSTITUTION OF CIVIL ENGINEERS, at 8.—The Problem of Train Resist- 
ance; C. E. Wolff. : 
SATURDAY, FEBRUARY 26. 
Rovat INSTITUTION, at 3.—The Structure of Instrumental Music: W, H. 
adow. i 

PuvsiıcaL Society (Eton College), at 4.—The Rev. T. C. Porter will 
describe (1) a New Theory of Geysers ; (2) a New Method of Viewiug 
Newton's Rings ; (3) Experiments bearing on the Sensation of Light ; 
(4) a Method of Viewing Lantern Projections in Stereoscopic Relief; 
(5) Winter Observations on‘the Shadow of El Teide, with a New 
Method for Measuring approximately the Diameter of the Earth; (6) 
Temperature of the Water of Niagara. i 

i MONDAY, FEBRUARY 28. 

SOCIETY or ÅRTS, at 8.—The Principles of Design in Form: Hugh 

_ Stannus. 5 p . 

RovaL GEOGRAPHICAL SOCIETY, at 8.30.—The Annual Range of Tem- 
perature in the Surface Waters of the Ocean, and its Beating on Oceano- 

-` graphical Problems :.Dr. John Murray, F.R.S. ` 

IMSTITUTE OF ACTUARIES, at 5.30.—The Relation of the Actuarial Pro- 
fession to the State: J. Nicoll. 


TUESDAY, Marcu x, */": i 

Rovar IXstirurpn, at 3.—The Simplest Living Things: Prof. E. Ray 
Lankester, F.R.S. , 

ZOOLOGICAL SOCIETY at 8.30,—On the Perforate Corals collected by the 

> @uthor in the South Pacific : J.:Stanley Gardiner.—The Myology of the 
Terrestrial Carnivora, Part 2: Prof. B. C. A. Windle and F., G. Parsons. 
On the Brain and some other Points in the Anatomy of*Bassaris: F, E. 
Beddard, F.R.SS. ; 

{NSTITUTION oF CIVIL, ENGINEERS, at 8.—Papers te be further discussed : 
The Theory® Design, 'and . Practical Working of Alternate-Current 
Motors: Llewelyn B., Atkinson.—Dublin Electric Tramway: H. F. 
Parshall. . 

ROnTGEN SOCIETY, at 8.—Photographic Activity and Penetration of 
@öntgen Rays at Different Vacua: J. H. Gardiher.—G@ther Papers by 
Wilson Noble and Hall Edwards.—Mr. Isenthal will show some New 


Apparatus. ; 
WEDNESDAY, Marcu 2. 
‘Society or Arts, at 8.—Kites: their Theory and Practice; Gaptain B. 


F. S. Baden-Powell. 
Do ) THURSDAY, MARÇH 3. 5 
Royar Society, at 4.30.>~-Probable Pagers: The Relationship of Varia- 
® tion#of the Ground Water’ Level to the Mhcidence of Malarial Fevers 
in Chot®a Nagpur, Bengal: Dr.‘ L. Rogew.—On the Depletion of 
the Endosperm’ of ‘Hordetin: unlgage curing Germination: H. T. 
Brown : F.R.S., and, F. Escombe.—Experimental Observations on the 
Early : Degenerative Changes in the Sensory End Organs of Muscles: 
‘Dr. F. E. Batten, e 
Rovat InstituT18n, at 3.—Recent Researches én Magnetism and Dia- 
magnetism: Prof J. A. Pleming, F.R.S. t 
Lintigan Socigry, at 8.—On‘the Sense Ofgans of the Lateral Line in 
certain Fishes :*F. J. Cole.®On the Occurrerfte sof Carex helvola in 
Britain : G. C..Druce.—On Arctic Spiders from Franz Josef Land: Rev. 
O. ‘Pickard-Camigridge. ` 
CHEMICAL SOCIETY, at 8. * » ry 
S FRIDAY, Marcu 4. 
RoYAL INSTITUTION, at 9.—Some Recent Results of Physico-Chemical 
Inquiry: Prof. T. E. Thorpe, F.R.S. ‘e 
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BOOKS, PAMPHLETS, and SERIALS RECEIVED. 


WBooxs.—gndrée and his Balloon? H. Lachambre and A. Machttron © 
(Constable).—Year-Book of the Royal Society, No. 2, 1897-98 (Harrison). 
—Meteorology in Mysore, 1896: J. Cook (Bangalore).—Magnets and 
Electric Currents: Pref. J. A. Fleming (Spon).—eTwenty-fourth Annual , 
Report’ of the Local. Government Board, 1894-95. Supplement a Inland 
Sanitary Survey, 1893-95 (Eyre).— Report of the Meteorological Service of 
the Dominion of Canada, 1880 and 1895: R. T. Stupart (Ottawa).—Storm 
and Surishine in the Dales: P. H. Lockwood (E. Stock).—Pike and Perch : 
A. Jardine (Lawrence).—The Kingdom of the Yellow Robe: E. Young 
(Constable).—Lessons with Plants: L. H. Bailey (Macmillan},—Through, 
China with a Camera: @. Thomson (Constable)}.—Proceedings of the™ 
Londgn Mathematical Society, Vol. xxviii. (Hodgson).—Legons sur l'Inté- 

r@ion des Equations: E. Govrsat, 2, Vols. (Paris, Hermann)}.— Œuvres 
Scientifiques de L. Lorenz, Tome 1, Deux Fast. (Copenhagi, Lehmann). 
—A Treatise on Universal Algebra, with Applications : A. N. Wifitehead, 
Vol. 1 (Cambridge Unigersity Pfess).—Peneroplis: F. Dreyer (Leipzig, 
Engelmann). e . 


PAMPHLETS.—The Twelfth and Concluding Memoir on the Theory of 4 
Screws : Sir R. Ball (Dublin).—Die Geometrisch-Optischen Tanschyngen : 
W. Wundt, No. 2 (Leipzig, Téubner).—A Suggested Improvement of the 
Current Theories of the Tides: J. H. S. Moxly (Rivingtons).—Vaccination 
a Delusion: Dr. AR. Wallace (Sonnenschein). R 


SerraLs.—National Geographic Magazine, Yanuary (Waghington).— 
Monthly Weather Review, November (Waphington),—Zoologist, February 
(West).—Proceedings of the Bristol Naturalists’ Society,” new series, 
Vol. viii. Part 2 (Bristol).—Studies from the Yale Psychological Labora- 
tory, Vol. 4, 1896 (New Haven).—Journal of the Franklin Institute, 
February (Philadelphia).—Asteophysical Journg!, Panuary (Chicago).— 
Journal of the Chemical Soci@ty, February (Gurney).—American Anthro- 
pologist, November and “December (Washington).—Proceedings of the 
Indiana Academy of Science 1896 (Indianapolis). 

. 
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\ ARCHIMEDES. 


Edited in Modern Notation, 
with’ introductory Chapters by T. L. Heath, Sc.D., 
sometime Fellow of Trinity College, Cambridge. Pp. 
clxxxyi + 326. .(Cambridge: at the University Press, 
1897.) i ; 


e 
° ue is a companion volume Yo Dr. T. L. Heatlss 
F 


valuable edition of the “Treatise on Conic Sec- 
tiéns” by Apollonius of Perga, and the same patience, 
ledrning and skill which have turned the latter book 


` into a delightful guide to early Greek geometry have 


been here applied toepresent in a most readable form the 
extant works of perhaps the greatest mathematical génius 
that the word has ever seen. The same general plan of 
editing has begn followed in ehis book as in that of 
Apollonius, such condensation and modernisation having 
been introduced as is possible without alteration of the 
methods employed. Weeconsequently now possess for 
the first time in English gress a reproduction of Archi- 
medes’ work, without addition or essential omission, from 
which have been removed the thorns and briars that have 
hitherto beset the path of the English student who 


would make himself acquainted with the methods in- | 


vented and employed by the extraordinary «genius of 
Archifnedes in order to make those measurements which 
now-a-days are rendered easy only by the use of the 
integral calculus. Not the least deterrent of these 
obstacles have been the Doric dialect of parts of the 
original and the abbreviations and corruptions in which 
the text of the accessible editions abounds, so that hitherto 
the French translation by Péyrard, or that in German 


* by Nizze, has been preferable for the purposes of study, 


Pd 


The volume itself is a handsome example of mathe- 
matical printing such as we are wont to expect from the 
Cambridge University Press, and it is most fitting that it 
should have been issued by that Press, since Torélli’s 
standard edition (in Greek with a Latin version) was 

ublished by and at the expense of the sister University 
under the editorship of Prof? Abram Robertson, D.D., of 
Christ Church. 

The book will do mich to festore Archimedes to his 
proper place in the estimation of mathematicians ; for, 
in spite of the admirable histories of mathematics that 
lie to our hand, Archimedes is scarcely known at all 
except as‘the discoverer of an important principle in 
hydrostatics, or the constructor of a spiral, or the in- 
ventor of a screw, or the destroyer of ships by the use of 
amirror. Indeed itis but little known that in his books 
on Equilibrium he ‘laid the foundation of theoretical 
mechanics, and that in his treatises on Floating Bodies he 


treated the science of hydrostatics ; that he it was who- 


discovered 3} as a superior limiteof the ratio of ‘the 
circumference of a circle to its diameter, and 312 as a 
still closer lower limit ; that’to hif we owe the quadra- 
ture of the conic sections and of the ‘surfaces generated 
by their revolution, as well as the qubature of the volumes 
so formed; or that he was the author of a ‘system of 
„representing numbers up to that which? would gow be 
expressed by 1 «with eighty thousand million millions of 
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cyphers following it. What else lee may have done we 
do net know for certain, as our information restseon vagie 
accounts by fater authors ; but eight at least of his pub- 
lished works are fost, and these cannot but haye shown ® 
the same originality and been marked by the same pre-® 
sentation of new truths as those which have survived, 
while none of them, or of those that we have, relate to 
his numerous mechanical inventions, of whiche ia com- 
parison witl hi$ mathematical speculations he seems to 
have thought meanly since? in Plutarch’s words, he 
would not deign to leave behind him any written work on 
such subjects. 

Not the least important part of thi? bookeis the intro- 
duction of 186 pages which precedes the 326 pages of 
text. This contains a very valuable discussion of the 
problems that attracted the attention of the early Greek 
geometers, and also a most interesting account of the 
various suggestions that have been put forward as to the 
mode in which Archimedes obtained certain results which 
he states without entering into details respecting them. 

_ After a preliminary recital of the stories told of 
Archimedes by ancient writers, and a short account of 
the ingenious mechanical inventions they have attributed 
to him, Dr. Heath discusses the MSS. sources of the 
text that survive, and enumerates with slight details the 
principal editions of their text that have been published. 
From this we learn all that is really needful, though the 
Latin version with commentary made by Abbot Maur- 


olycus in 1534-49, and published at Palermo in 1685 by 


Cylleniis Hesperius, also deserves notice. One might 
further remark that if the titles of the different editions 
are given at allin anything like fullness, they should be 
given with absolute exactness, and this. is not done in 
any of the Latin versions save those of Torelli and 
Heiberg. ` ‘ 

Then follows an excellent chapter upon'the relation of 
Archimedes to his predecessors, and this is full of interest 
not only historically, but also as contrasting Archimedes? 
methods with those of others, and illustrating his extra- 
ordinary facjlity in. the manipulation of preportions, a 
special instance of which is, in modern notation, she 
elimination of 6, ¢, d from the *conditions ajá = d/c 
= ¢ld>], 3d(a — c) = x(a — d}, (a — Ma + 46 + 6c 
+ 3d) = sya + 26+ 2¢ + d) Ne@&t comes a clear 
account of the Greek system of numerals and the Greek 
modes of performing arithmetical gperatiops, more 


. especially with reference to the approximations to the 


square roots of numerics which are not squares? but in 
this last matter there is plenty of room for conjecture, 4s 
not much direct information is available, and Dr. Hé@ath 
gives a fairly exhaustive account of what has been written 
on the subject. “The fifth chapter treats of the problems 
known as vevzets, “vhich deal with the straight lines*that 
have to verge towasds a given point, and fulfil some 
other condition too; these have not much to do with 
Afchimedes, but they are exceediggly ihteresting, and 
without their discussion a Study tf Greek geometry 
would be incemplete. TheGreek methods of geometric- 
ally solving problems that practically involve cubic equa- 
tions are next unfolded at length, and a discussion of the 
classification of problems and loci ag plane, solid.and 


.(curvi-) Ijnear completes a most interesting chapter. 


Finally ‘Archimedes’ anticipations of the integral calculus 
: > 
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by an admitable extefision of the method of exhaustion 
afe considered, and copiously illustwated ; apd the ifttro- 
duction concludes with a most useful account of the 
ters and phraseology employed by 

Archimedes. e i 
Dr. Heath’s general treatment of the text is excellent, 
but there is one point on which we do not think that he 
has exercised a sound judgment. This is, the renumber- 
ing of the propositions in three of the books, wich renders 
reference to then a matter’of entire uncertainty. Thus 
the celebrated Prop. 37 of Book. I. on the Sphere agd 
Cylinder, which gives å as the ratio of the surfaces and of 
the volumes ðf a sphere and the cylinder that just con- 
tains it, appears in Dr. Heath’s book as a corollary of 
Prop. 36, which is numbered 34 ; he further puts Props. 33, 
43, 45, 46 as corollaries, and includes Prop. 1 in the 
introductory letter, thus reducing to 44 the ġo proposi- 
tions of the MSS. In Book II. he treats Prop. 1 simi- 
larly, even though Archimedes himself, in the introductory 
letter to his work ‘on Spirals (p. 152), mentions this pro- 
position as the first of those which were proved in this 
book. In the book on Conoids and Spheroids he further 
puts as a Lemma what appears as Prop. 1 in all the 
Greek and Latin texts, so that the famed. Prop. 12 on 
certain plane sections of these figures, the chatacters of 
which are said by Archimedes to be avepai, appears as 


' Prop. 11, and Prop. 18 is put as the third part of Prop. 17 


(numbered 16)—without any reason, since it is not an 
extension of, though deducible from, the other parts. 

Complete as the book is, there is one addition that 

would be welcomed by all students, viz. a table of all the 
writers’ named, and of the approximate dates at which 
they flourished; this, if of easy reference, would be of 
great help when the relation of different geometers to 
any problem was under consideration. A larger number 
of references is also desirable in the interests of the 
student who is stirred to go to the fountain-head by his 
thirst for first-hand information. Thus the proofs on 
pp. liv-Iviii of the above-cited. Prop. 12 on Conoids 
and Sphereids arg so introduced, especially in being 
cofitrasted with Zeuthen’s, as to appear to be quite 
moders, while really Being contained in Torelli’s edition, 
and practically also in the earlier editions of Maurolycus 
and Rivaltus. 
e We feel much inclined to challenge Dr. Heath’s 
rendering, of Euqlid’s definition of a straight line in his 
note on p. 3, and to maintain the correctness, of the 
ordinary version of it. The special point seems ‘to us to 
lie in the word èri, “on,” the use of which seems to be 
dueto the thought in the writer’s mind of points marked 
by letters over the line ; thus Aristotle (“Ethics,” v. 4, 12) 
writes isa, ai [że pappal] ep Sv AA, BB, IT ddAyAats 
where the Serttence can only mean “the ines AA, BB, CC 
are equal to one another”; the Words must therefore 
mean “the lines „are equal over the two ends of whigh 
A and A, B and B, € and C are written,” SOsthat Euclid’s 
ra èp gavris onpéta must mean “is own extreme 
points.” s . oan. 

Such slight blemishes, ATEEN or what we deem to 
be such, do not detract from theevery great Value of this 
work, and Dr. Heath deserves ous grateful thanks for the 
laour he has expended upon it. It is a fitting addition 
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to hig formes task ; for as, to quote Charles, in Asia 

work we find the origingof the geometry of Forms‘ and 

Situations as it isenow developed, sosin the present 

book we are introduced to the basis of the geometty of 
Measurement which has demanded a new calculus for, 
its perfection. R. E. B: 


_@ e 
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A NEW TEXT-BOOK OF EXPERIMENTAL 
PHYSIOLOGY. 

The Essentials of Experimental Physiology. For the 
use of Students. By T. G. Brodie, M.D., Lectuyer 
on Physiology, St. Thomas’s Hospital Medical School. 
Pp. xiv + 231. «London : Longmans, Green, and Co., - 
1898.) . 

HIS volume appears in the same series as two books 
already well known to the medical student of this 
country, viz. Schäfers “Essentials of Histology ” and 

Halliburton’s “ Essentials of Chemical Physiology.” It 

is bound uniformly with these two volumes, but on . 

opening the books all resemblance disappears. Instead 

of being divided into a number of “lessons,” each of 
suitable length for. one day’s york of a practical class, 
the new volume is divided into “chapters” the length “of 

which bears no proportion to the practical work of a 

class-meeting. In the other two volumes of the series, 

each lesson is commenced by a concise and definite 
description for the student of how to perform a number 

of experiments ; and this description is followed by a 

few pages of theoretical teaching bearing on those 

experiments. In the present volume this arrangement 
is departed from, and the experiments are interpolated in 

a discursive fashion through the text. 

An attempt-is made to mark off by heavy type a 
portion of the book as an elementary course, but it is ° 
questionable whether this would not have been much 
better done by dividing the volume into an elementary 
and advanced course, as has been done by Prof. 
Halliburton in the “Essentials of Chemical Physiology.” 
Again, some of the experiments described in this ele- 
mentary portion are quite beyond the reach of the junior 
student—for example, the *maximum work performed 
during a muscular twitch; while other simple and 
important experiments, suh as the effect of temperature 
on muscular contraction, are excluded from this part. 

The book commences with a description of various 
forms of galvanic cells and the chemical changes in- 
volved in their action. Such a description is scarcely 
necessary, for the student is supposed to be already 
familiar with the commoner forms of galvanic cell before 
cemmencing practical work in physiology; but, if in- 
serted, it would have been much better to have described 
the action of the cells correctly. For example, the 
stydent who has just attended a junior course of ins 
striction in a phygical laboratory will be somewhat 
disturbed if his notions of electrolysis by being tole 
that when the Daniell’s element is in agtion— 

“the chemical changes in «the battery are, solution of 

zinc and formation 7 ZnSO, at the zinc plate, and 

decomposition of the ‘CuSO, by the hydrogen appearing. 


at the copper Plate to form HSO, and metallic Cu, 
which hatter is deposited on the copper surface, ” 


~ 
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" Similarly, i in the case of the Bunsen cell the student is 
informed that, “the* H, appearing simultfheously at 


‘the carbon polg(?) is oxidised *into, H,O by the nitric 


acids’ + It is surely a new discovery that hydrogen 
appears at the negative plate jn these elements, and 
one well calculated to upset all present electrolytic 


ae hypotheses. 


“ 


— 


inducing current.” 


The induction coil and its Actin are gbext considered, 
and here again some mistakes occur. e 


s£ The E.M.F. of the induced carrent depends upon 
several factors: (1) It is direttly proportional to tHe 
intensity of the current change in the first wire. (2) It 
is*directly proportional to the rate of change of the 


e 
It i$ difficult të see any difference between (1) and (2) ; 


` there i probably a misprint somewhere, but this is 


precisely the kind of blunder most calculated to waste 
the time anf tamper of a student who is not strong in 
physics. In describing the theofy of the extra currents 
of make and brgak it is stated that— 


“as the duration of this induced current (the extra 
current at make) is very short its effect is soon ex- 


_hausted,' but not before i¢ has produced the result that 
‘more tine is required for the current to reach its full 


strength than would have been the case if the wire had 
been perfectly straight.” 


Now the extra current at make lasts just as long as 
e . . . 
there 1s any variation of the primary current, and there- 


fore as long as there is any induced current in the. 


secondary coil, and its effect is no sooner over than any 
of the other effects involved. 

. A further error in connection with the same subject is 
worth noting, since it is not peculiar to this volume, but 


, occurs in other text-books of physiology. 


“On breaking the circuit the circuit of the primary is 
broken, so that no induction currents can be set up in 
the primary.” 

“ The fall in potential is therefore instantaneous.” 


Now the fall in potential at break is zo¢ instantaneous, 
othérwise the E.M.F. of the induced current in the 
Secondary circuit would be itffinitely great. The primary 
circuit cannot by any means be instantly broken, and 
there zs an induced extra cfrrent in the primary at 
break. Only in the circuit during break there is a high 
resistance in the spark gap, and both the extra current 
and the primary current are rapidly diminished by this 
rapidly increasing resistance. 

The more purely physiological part of the book is 
fairly well written, and contains descriptions and figures 
of new and sometimes ingenious adaptations of simp% 
apparatus for experimental work. Some of these artifices 
for making simple apparates are certain to become 
extensively used, and it is here that the book will 
probably render most assistange to teachers of physi- 
ology. The book is also copiously illustrated, and contains 
a large number of eeproductions of experimental tracings. 


‘Many of these it is impossible for the student to imitate 


for himself, but they will doubtless form valuable aids 
in assisting him to recellect the results of class 
demonstrations, a 
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7 OUR BOOR SHELF. » ° 


L. Rtitimeyer, Gesammelte Kleine Schriften allgemeinet 
Inhalts au$ dem Gebiete der Naturwissenschaft. Nebst 
einer autobiogtaphischen Skizze. 
Stehlin. 2 vols. 8vo. Pp. iv + 480 and 455. With, 
is oe and woodcuts. (Basel : Georg et ce,” 
109 


IN these two well-printed and handy volumes we have” 


the more imporjant of the contributions made tô stience 
by the late Brot” Riitimeyer, which could be reproduced 
without costly illustrations. ® By the Rindly care of 
Leopold Riitimeyer and H. G. Stehlin, we have these 
aan “In Memoriam” tribute, the crowning stone of 
which is thé very interesting series eof notes by Prof. 
Riitimeyer himself of the chief incidents of*his life. In 
a work of this nature, there is left but little room for 
criticism, and we will serve the reader’s purpose best 
by a brief notice of the contents of the volumes. In the 
stray memories of his scientific life we learn that, born 
in February 1825, his early days were spent in the 
country ; his life was in the open air, wandering over 
field and meadow, in woods, and up the hill-tops. Edu- 
cated at home, he records his happiness at having 
escaped the mischiefs and sorrows of a public school. 
When sixteen years old, falling under the influence of 
Bernhardt Studer, his studies took the direction of the 
natural sciences, and his future career was marked out. 
In these “ Memories” many are the interesting facts re- 
corded in®a busy life. As an author he began with a 
“Memoir on the Nummulitic Region of the Bernese 
Alps,” which was published in 1848, and we have on 
record a long list, published from year to year, with but 
few exceptions, until 1895, when in June he put his initials 
to the “ Memories,” passing out of the world, though not 
beyond memory, on the 25th of the following November. 
Ever fond of nature, his latter years were rendered 
happier by winter sojourns in the sunny south of Europe. 

The memoirs in the first volume are chiefly of a 
zoological character. We find an essay on the form and 
history of the vertebrate skeleton ; on the historic method 
in palzontology ; on the origin of our animal kingdom ; 
on the limits of the animal kingdom—a critical notice on 
Darwin’s writings ; on the alterations in the animal life 
in Switzerland, since the appearance of man; on the 
evolution of organic beings. „Most of these memoirs 
were at one time of interest, but while they were, as we 
think, worth gathering into.a volume, it mufst be-con- 
fessed that the greater part of their novelty has gone.’ ¢ 

The second volume contains a ldng essay, “ Vom Meer 
bis nachden Alpen,” being a sketch of the structure, form 
and colour of the country met with ina section between 
England and Sicily ; also a paper on the people of the 
Alps; a glance at the history of glAcier studies u? 
Switzerland ; a very brightly written sletch of Brittany 
and its people. Obituary notices of Louis Agassiz, 
Charle$ Darwin, Peter Merian, and Bernhardt Studer, 
bring this volume to an end. There is in an appendix’a 
list of all Riitimeyer’s writings, arranged in chronological 
order. 


Recherches expérimentales sur quelques Actinomeétres 
Electro-chimigues. By H. Rigollot, Docteyr é8 Sciences, 
Chef des travaux de Physique a Université de Lyon. 
Pp. vi + 138. (Paris: Masson et Ci*, 1897.) 


I this work M. Rigollot has collgcted* together, in 4. 


convenient férm, his researches on sphoto-electric cells. 
Two metallic, plates being.immersed in an electrolyte, 
and the one- exposed to light whilst tle ther is protected 
from it, a difference of potential is established bétween 
them. The®author gives the large amount of valuable 
information, which he has accumulatetl in his study of 


this phengmenon, i in the form of experimental results ; ee 


Edited by H. Ç. e 
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ewe cannot? but regr®t the absence of any attempt to 
formulate a theory of them. The evork is dividede into 
three parts; in the first the effects of wifite light are 
e studied, in the second the different par of the spectrum 
eare taken separate#y, and the. third contains experiments 
on the increase of senSibility due to colouring matters. 
Plates of copper coated thinly with oxide, sulphide, 
“fluoride, bromide and iodide, of tin coated with oxide 
and sulphide, and of silver coated with sulphide, are 
examined jn solutions of some thirteen dfferent salts. 

, The electromotive forceedeveloped depends on many 
circumstances, such as the thickness and nature of the 
coating, the concentration and nature of the electrolyte 
and the temperature, so that it is difficult to prepare two 
identical celfs. e electromotive force of a given cell 
is, however, proportional to the intensity of the light 
when this is not too large. All the elements had a 
maximum Sensibility in some part of the spectrum, the 
position of the maximum depending on the nature of the 
coating on the plates, but, for a given instrument, being 
independent of the nature of the electrolyte. With dyed 
plates the position of the maximum was independent of 
the compound of copper employed, but was determined 
by the nature of the dye, and was always found at a 
wave-length greater than that for which the colouring 
matter had a maximum absorption. The sensibility is 
largely increased by the employment of colouring matters. 
The actinometers may be employed for photometric 
purposes, since it is possible to prepare oge with a 
maximum sensibility for almost any wave-length. Since 
the development of the electromotive force is accurately 
synchronous with the action of the light, they may also 
be used as radiophones. 


Neudrucke von Schriften und Karten iiber Meteor- 
ologie und Erdmagnetismus. Edited by Prof. Dr, 
G. Hellmann. No. 10, Rara Magnetica, 1269-1599 ; 
No. 11, Ueber Luftelektricitaét, 1746-1753. (Berlin: 
A. Asher and Co’, 1898.) 


Dr. HELLMANN is so well known by his laborious 
researches in matters relating to the history of early 
scientific documents and instruments, and by the very 
valuable bibliographical knowledge which he brings to 
bear upon the various publications of this nature, that it 
is unnecessary to say more than that the present volumes 
exhibit the same painstaking labour as those which have 
preceded them. (The first contains fac-simile copies of 


s@me of the earliest papers on terrestrial magnetism and | 


the mariner’s compass; each document is very scarce, 
and only accessible with difficulty, and must be con- 
sidered as a literayy rarity. Among them is a letter from 
Pierre de Maricourt, dated August 12, 1269, which is the 
“earliest known treatise on magnetism in Europe. The 
principalgpoint ig the paper is, the distinction of the two 
poles of the magnet, and of their opposite attraction. A 
paper“by F, Falero (Sevilla, 1535) contains the first 
published ‘instructions for determining the magnetic 
deglination, although its existence was discovered by 
Columbus in 1492; A letter by G. Hartmann, dated 
March 4, 1544, gives an account of his discovery of 
the magnetic dip and the first determination of . the 
decfinatioh qn the mainland. This do@ument was-buried 
in the archives at Königsberg ungil 1831, so that the 
discovery of the magnetic dip is generally attributed to 
R. Norman, whq determined it for London in 1576. In 
“a letter from G. Me€cator to the Bishop of, Arras, which 
was discovered durfng the’present century in the library 
at Göttingen, the first mentin is made of che earth pos- 
sessing a magnetic pole. There are various Sther papers 
which we cannot refer to herg, all of which are of great 
interest and valye in throwing light upon the earliest 
development of the subject. The second volume çon- 
' tains ‘a reproduction of the first fundamenga] papers 
relating to atmospheric electricity. The,electrical nature 
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of thunderstorms was suspected early in the eighteenth 
century by®Hauksbee and other Englishmen, but Prof. 
J. H. Winkler, of Leipzif, first clearly demonstrated the 
analogy between tlfem and the electric ‘spark in 1746; 
the experimental proof was proposed by B. Franklin in 


es e : 
. 


1749, and first carried ®out, near Paris, by Dalibard on, 
l ve 


May 10, 1752. ' 





' e° LETYERS TÒ THE EDITOR 


The Editor does not hold himself responsible for opinions ex- 

p pressed by his correspondents! ` Neither can he undertake 
to return, or to coriespond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice is taken of anonymous communications.) A 


Does a Phosphogescent South American Liana exist? 


In collecting the literature regarding phosphorescent pjants, I 
chanced on anarticle, by Mr. C. F. Holder, on “ Living Lamps,” 
in No. 392, vol. lxvi. (January 1883) of Harpers Magazine. In 
this article, at page 191, it is said: ‘ In South America, a vine 
known-as the Cipo, when injured, seems tọ bleed streams of 
living fire. Large animals h@ve been noticed standing among its 
crushed and broken tendrils, dripping with the gleaming fluid, 
and surrounded by a seeming network of fire.’? 

Could any reader of NATURE iconfirm the existence of this 
Cipo with a phosphorescent sap? Cipo, I believe, is a name for 
liana, not for vines. If true, the ‘existence of a phosphorescent 
sap in a superior plant would be dfegreat physiological interest. 
But no mention of this or a similar case is to be found in the 
standard works on vegetable physiology. I fear the statement 
may have as much foundation as the assertion, made in the 
same article, that among the peasantry of Italy girls complete 
their gala toilet with diadems of fireflies. “ITALO GIGLIOLI. 

Portici, near Naples, February 18. ' feta 


Insusceptibility of Insects to Poisons, 


Your reviewer's observation that one insect’s food is another 
insect’s poison, is applicable to a single insect at different stages 
of development. The scarlet fungus, Agarzces muscarius, 
derived its name from use in an old-fashioned decoction for fly- 
papers ; nevertheless, it is eaten freely by maggots. Other 
poisonous fungi, such as 4. eruginosus, A. phalloides, Russula 
emelzca, &c., are evidently innoxious Lo maggots and slugs. 
With regard to the effect upon more highly organised animals, 
it may be noted that Boletus luridus is eaten by mice and rabbits, 
and that squirrels are very partial to several species of 77icholoma 
and Boletus. I have some doubtjas to whether squirrels are not 
occasionally poisoned by eating fungi, but I have not noticed 
any suspicious mortality in the case of the rabbits or mice. 

February 19. i H. B. POTTER. 

i} 
whe Mandrake. 

In a foot-note to my lettexunder this heading (NATURE, vol. 
liv. p. 343, August 13, 1896), I quoted from a Chinese work the 
names of the nine plants reputed to assume frequently the human 
or animal figures ; and I remarked thereon that most of the 
alleged figures in these plants were recognised in their subter- 
raneous members. ‘Lately, however, I have found this remark 
not quite correct, inasmuch as.it concerns some of them, viz. 
mustard and turnip: the alleged figures in these two appear to 
have suggested themselves to the Chinese imagination by the 
deformities in their floral parts caused by some parasitic infest- 
ations. This is evident from the Jollowing passage that occurs 
in ' Mung-ki-pih-tan,” ‘written by Chin Kwoh (1031-94 A.D.) : 
“ When such vegetables as the turnips and mustard are injured 
by draught, their inflorescences :mostly form the blossoms re- 
sehabling the lotus-flower, or like the dragon and serpent. These 
are of common occurrence, and anything but wonderful. Once 
in the period of Hi-nipg (1068-77 A.D.), when Mr. Li Kih-chi 
was the governor of Jin-chau, all blossoms of the vegetables in 
his garden happened to fave the form of the lotus-flower, each 
having one Buddha’sitting in ét. They wer@innumerable, and: 
looked as if engraved, and well preserved the figures after desic- 
cation. Some one used to ascgibe this ominous ‘event to the 
great zeal with which all members of Mr. Li’s family devoted 
therssedves to the worship of Buddha.” : . 

February 21. 1 Kumacwsu MINAKATA. 
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THE desirability” of a wellgequipped expedition for 
the study of the Antarctic regigns has been so fre- 
quently set forth by men of science, and recorded in the 
columns of NATURE, that little can now be said on the 
subject without repetition. But 'f little that is new can 


' be said, much remains to be done; and unless the unan- 


<- 


o 


imous and often repeated declaratjons of British scientific 
men culminate in action, the feputationyef science in this 
country will suffereseriously. The large and enthudlastic 
metting of the Royal Society gn Thursday last, February 
24, showed more emphatitally tan had before begn 
possible how great is the importance attached to the 
renewal of Antarctic exploration by the leaders of all 
departments of natural science. The meeting is fully 
reported below; but the steps which have led to it, and 
the reasons why the goal has not sooner been attained, 
may Be referred to here. 

Sir Wyville Thomson, on the return of the Challenger, 
and of the Arctic expedition which followed it, came to 
the pessimistic conclusion that “ we can only anticipate 
disasters multiplied a hundred4old should the South Pole 
ever become agoal ofrivalry among the nations” (NATURE, 
XV. p. 123) ; bwt much has been learnt as to methods of 
polar travel since 1876, and the fear of possible disaster 
was, we believe, never strong enough to check any British 
scientific expedition. Die Neumayer had several years 
previously very strongly®urged the importance of Ant- 
arctic work on many grounds (NATURE, vii. p. 21), and 
to him, more than to any other, is the recent revival of 
interest due. As early as 1875 the question was seriously 
raised:in Australia, though not pressed. 

At the British Association meeting in 1885 Sir Erasmus 
Ommanney urged the advisability of renewing Antarctic 
exploration, and a Committee was appointed to consider 
the matter. As a result the Royal Society of Edinburgh 
and ‘the Scottish Geographical Society appointed Com- 
mittees to draw up reports in 1886, which were published 
as an appendix to a paper on Antarctic exploration, by 
Dr, John Murray, in the Scottish Geographical Magazine, 
vol. ii. p. 527. At the Birmingham meeting of the British 
Association in 1886, a Report was presented stating the 
importance of a Government expedition, and Captain 
Creak, R.N., read a paper giving forcible expression to the 
necessity of research in the Far South from the point of 
view ofterrestrial magnetism. The Australasian Colonies 
became keenly interested, and the Legislature of Victoria 
actually voted Sooo/. to assist in an expedition if the Im- 
mn Government would also take part in it. The 

anchester meeting of the "Britt, Association in 1887 
again considered the question, and at Bath in 1888 Sir 
Erasmus Ommanney’s Commietee gave in a final report 
expressing regret that Her Majesty’s Government had 
declined to support the Australian proposals ; which they 
did on the ground that if successful a more expensive 
expedition would be called for. During the year 1891 an 
effort was made in Australia to initiate a joint Australian 
and Swedish expedition, but without result, and financial 
difficulties afterwards prevented the renewal of Australian 
offers. At the Fifth International Geographical Congregs 
at Bern, and at the British Association at Cardiff, papers 
were read by Sir Erasmus Ommanney and Mr. Delmar 
Morgan on the advisability of getting up an expedition. 
‘In 1892 a new phase of the question was entered upon. 
Whaling expeditions to the seas south of the Falkfand 
Islands were despatched from Pundee and frem Norway. 
Thanks to the efforts of Mr. Leigh Smith and the support 
ofthe Royal Geogtaphical Society, fhe Balena and Active, 
of Dundee, ware. supplied with instruments, and their 
‘surgeons, Messrs. Bruce and Donald, were selected with 

„a view to making scientific gbeervaf ons Captain Larsen, 
of the Norwegian whaler Jaso, also mage good observ- 
-àtions. „ They returned in 1893, and the results, aħthough 
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not vary striking, were “sufficient to, show the necessity 
for finding out more, and the compdrative easé with which» 
steafa vessels could navigate Antarctic watess. The 
British Association again appointed a Committee, which 
reported in 1894° ` 


Meanwhile the Royal Geographi@al Society invited,” 


Dr. John Murray to bring the Subject forward, which 
he did by an address at an evening nfeeting in 
November 1893. Interest in the question has been kept* 
up ever since. Sir, Clements Markham and, other 
geographere Have never ceased to urge by lectures, 
andarticles in the press, thes necessity gf renewing ex- 
ploration. In 1894 the representations of the Royal 
Geographical Society’s Antarctic Committee induced the 
Royal Society to appoint a Committee which, after pro- 
nouncing in favour of a Government expedition, sought an 
interview with the authorities atthe Admiralty. A recent 
article in the 7Zmes describes the result—‘ A deputation 
from the Royal Society waited upon the first Lord of the 
Admiralty to lay the matter before him; but another 
member of the Government intervened ‘and informed the 
deputation that Sir James Ross, fifty years ago, had done 
all that was necessary for the exploration of the Antarctic.” 
In 1895 the Norwegian whaler Ansarctic reached Cape 
Adare, where Kristensen and Borchgrevink landed. A 


-conference of the greatest interest was held at the Sixth 


International Geographical Congress in London, and a 
resolution of enthusiastic approval carried. The British 
Association’s Council reported, at their meeting in 
Ipswich, »that after considering the question “the 
Council resolved to express their sympathy with and 
approval of the effort which is being made by the 
Royal Geographical Society.” This was but cold en- 
couragement, as the Association proposed to do nothing ; 
but the promoters of Antarctic research were not ‘at any 
time baffled by the ice-barriers of officialism, and efforts 
to compel attention to the scheme were renewed. The 
Royal Society appointed December 12, 1895, for a dis- 
cussion on the scientific aspects of the case, to be intro- 
duced by Dr. John Murray, and arrangements were 
made in the same month for a deputation, representing 
,the scientific societies of thé United Kingdom, to‘ wait 
on the First Lord of the Admiralty. He intimated that 
it-would be inconvenient to receive it, on the ground of 
the small strength in officérs of the British Navy making 
it impossible to spare the few required for an expedition. 
Circumstances led to the discussion being also postponed. 
Throughout 1896 energetic efforts were made by 
various private individuals to get up commercial expegi- 
tions to the Antarctic. regions,ebut without success. 
During the Jubilee rejoicings in 1897, the Royal Geo- 
graphicdl Society seized the opportugity to hold a cón- 
ference of Colonial Premiers and others, in the hope of 
reviving Australian offers of co-operatien ; and, encour» 
aged by the result, the Society appealed once more to 
Government, not this time to the First Lord of the 
Admiralty, but to Lord Salisbury. It is understood that this 
representation 1s now under sympathetic consideration ; 
and the great meeting at Burlington House has come at 
a singularly appropriate time. We may be sure that the 
unanimous voice of that meeting cannot be disregarded ; 
and if an expedifion is not now arranged, there must be a 
serious reason foit. . e 
The demand for Antarctic research is no sudden impulse 
on the part of men of Science ; it originated independently 
in, several quarters, and was not taken up by any of the 
great societigs until it had been made quite clear that iè 
was earnest and widely based.* In Germany the agitation 
for an expediaion has resulted in a nearly completed plan, 
and from Belgium the Belgica sailed last summer, and 
is, we hope, now at work jn the southern ice. In July 
next Sir George Newnês will send out a private expedi- 
tion under Mr. Borchgsevink, the work of which is sure 
to be fujleof interest. The Royal Geographical Society 
e e sd 
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yee eould easily have arranged fpr a®small éxpedjtion 


« der competent leadership, had it not felt that pre- 


lithinary work is notnow so much wanted as subst&ntial 
„and sustained research, the expense of which would be 
-too great for æn individual or a society, though trifling to 
a nation. A large expedition is necessary, and a vast 
amount of anxiety and uncertainty as to the manner of 
working would be spared if it could sail under naval 
-discipline, like the Challenger. There must be no mix- 
ture of commercial with scientific interests; when the 
conditions of the region are investigsited, an@ jfts re- 
sogirce8 tested, private enterprise will not be slow to take 
practical advantage of usefyl tliscoveries. The incidental 


. scraps of scientific value which commercial cruises have 


produced are undoubtedly useful toa certain degree ; but 
scientific men on board vessels of that class have too 
frequently failed to work smoothly with the executive 
authorities. The exact relations to bẹ observed between 
naval officers and civilian scientific staff can be deter- 
mined.in the light of past experience. 

The object of Thursday’s meeting was to elicit expert 
opinion as to the scientific advantages likely to be de- 
rived from®adequate explotation of the South Polar 
region, In the absence through illness of Lord Lister, 
Sir John Evans presided, and the meeting-room of the 
Royal Society was crowded by a remarkable audience. 
In addition to the leading authorities in London on every 
branch of science, there were present the three men who 
have been nearest the tyo poles, Dr. Nansen and Lieut. 
‘Johansen from 86° N., and Sir Joseph Hooker from 78° 


. S., the only survivor of Ross’s expedition, and the last 
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; -man alive who has seen Mount Erebus and the southern 


Ice Barrier. Dr. Neumayer, of the Deutsche Seewarte, 
ame from Hamburg specially for this meeting, an 
example of international generosity to be the more 
esteemed because the German Antarctic expedition, 
which he has done so much to promote, is at last on the 
verge of taking definite shape. The Italian Ambassador 
also represented by his presence the friendly interest of 
a country which in 1880 made a courageous attempt, 
under Lieut. Bove, to take an active part in south polar 
work. Invitations to many of the younger scientific 
men engaged in departments of research bearing on the 
subject of the meeting had been sent out by the Society, 
and these were taken advantage of to the full, The in- 
terest of some who could not be present was conveyed 
by letter ; a communication from the Duke of Argyll 
was read by the Secretary, dwelling on the value of 
the proposed expedition, Lord Kelvin had the evening 
before, while presiding at a lecture by Dr. Nansen in 
«Glasgow, expressed his own wengvery strongly. Stating 
that the lecturer was leaving imm@Wiately after the lecture 
to attend the Royal Society meeting, he said, as re- 
ported in the Glasgow Herdld: “The object of that 
meeting was to consider a proposal for an expedition ‘to 
investigate the Antarctic polar regions, and Dr. Nansen 
was going to help the Society in its deliberations. If 
such an expedition were undertaken, and he hoped it 
would, it ought to receive the help of the Government. 
The British Government should make one of its primary 
objects the work of exploration, so that there should be 
nothing unknown of the whole ocean coast-line.” . 
_ Dr. John Murray introduced theediscussion by touch- 
ing on all the scientific desiderata of the Antarctic 
regions; and after him nihe speakers enforced and 
‘extended his arguments. Sir John Evans wisely ,de- 
cided that the discussion should be confined tothe purely 
Scientific aspect of the case, and the spealfers closely 
followed his advice. The audiencg “received the various 
addresses with applause such as is seldom heard in 
Burlington Howse. A good ‘deal was*made of the extent 
of our present:knowledge, and an outsider might sup- 
-pose that there was less diversityfof opinion than really 
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-exBts., -The different, estimates of the value of fan‘, ° 


Antarctic expedition to zoology, expressed eby Dr. , 


Sclater and Prof. D’Arcy Thompson, and the emphatit 
stafement af the digtrepancy between Ferrel’s Yor rather 
Dr. James Thogson’s) theory of atmospheric circulation, 
and the indications of meteorological observations. in e 
the Far South, by Dr. Buchan, wêre stimulating and 
suggestive. How little we know of the Antarctic may be 
gauged from the map accompanying this article. ` 
The meeting, the Chairman observed in closing it, was 
of unprecedented length, and a number of gentlemen 
who were Prepared to take part had no opportunity.to 
speak ; while some of the Speeches, especially that of 
Sir W. J. L. Wharton, in which he spoke of the popu- 
Ifrity of such an expedition in the Navy, had to be cut 
very short. It would be worth while go consider whether 
some further opportunity might be given t® bring before 
the scientific public the unheard arguments of last week. 
The historical argument was not brought forward ; 
but it is of importance in relation to the motive for ex- 
ploration. At first the Antarctic question was the purely 
academic one of the possible existence of Antipodes, and 
was discussed by the ancient Greek geographers from 
analogy alone. On the revival of exploration in the 
fifteenth century, the existence of an Antarctic con- 
tinent shutting in the Indian Ocean to the south, as 
supposed by Ptolemy, was a matter of much practical 
concern, for it affected the possibility of a sea-route to 
India. After the discovery that Africa could be rounded 
on the south, the appearance of the continent of America 
was looked on as a sign of the existence of a mass of 
Antarctic land. When Magellan penetrated his straits, 
and even after the rounding of Cape Horn, a vast 
Antarctic continent reaching to the tropics was a matter 
of common belief. Cook’s first voyage of exploration 
detached New Zealand from this hypothetical continent ; 
his second proved that any continent which might exist 
lay within the Antarctic circle. With this discovery the 
political motive for Antarctic exploration vanished. The 
only possible reason for adequate exploration was thence- 
forward scientific, and sixty-four years after Cook re- 
turned the ships of Sir James Clarke Ross set out on 
their great cruise. That was fifty-nine years ago. The 
intervals of sixty-four and fifty-nine years were both 
marked by the incidental work of other expeditions, 
such as the circumnavigations of Bellingshausen and 
Dumont d’Urville, and that of the Challenger. Com- 
mercial enterprise also sent out a number of daring 
sailors, the fleets of the Enderbys before Ross, and those 
of the Scottish and Norwegian whalers since. The 
commercial motive has proved insufficient in the south, 
potent as it was for many centuries in the north. The fact 
stands to-day that if the scientific motive fails to produce 
the result, the Antarctic regions will never be explored. 
Putting the matter in its simplest: form, givilised 
man must understand his dwelling-place; the key to 
many puzzles, the end of many controversies affecting 
the théory of the phenomena of the whole woffd, lies 
behind the vast Antarctic veil. It is the duty of tle 
human race to lift that veil, whether there be much or 
litte behind it, and the British people, as represented 
by the Government, ought to take the lead. We ought 
to take the lead because our territory in Australasia, 
Africa, and the, Falkland Islands comes ngartst t@ the 
unknown region ; begause our national welfare is more 
concerned than any other in the intelligent and safe 
navigation of the Southern Ocean; and because our 
Governments our Navy, and our s@ientific societies aré 
richer and stronger now than’ they Were in the days of 
Cook and ,of Ross, both absolutely sand with reference 
to other nations. That other nations are preparing, or 
have prepayed, to take pant in wiptng off this huge re- 
proach on the enterprise and the self-respect of nineteenth 
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+ gather tham a deterrent. The value of simultdheous 
éxpeditiogs working in friendly rivajry is in such a gase 
far greater than that of consecutive or isolated work. , 
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a ERNSÎ CHRISTIAN. JULIUS SCHERING. 


O** November 2, 1897, as already announced in 
Nature, Göttingen lost, at the age of sixty-four, 
its senior mathematical professor, Ernst Chnistian Julius 
Schering, best fnown as the editor of Gauss’s works. 
Prof. Schering’s life presents one curious feature, rage 
in the German academic world. Géttingen was the only 
University wgh whch as student, teacher, or professor he 
had an¥ connection. The forty-five years of his life 
there go back to the days when Gauss, Wilhelm Weber 
and Dirichlet still lived and taught. Although the first 


of these was to exercise paramount mastery over f 


Schering’s future, we can trace the influence of each in 
his life and writings. Schering’s published work deals 
entirely with subjects in which his celebrated teachers 
were pioneers—theory of numbers, non-Euclidian geo- 
metry, hydrodynamics, electricity and magnetism. As 
far.as one can judge, Schering’s personal predilections 
were for a strictly analytical treatment of pure mathe- 
matics; the force of circumstances, howevet, directed 
part of his energies to applied mathematics and prac- 
tical physics. He is said to have shown great mathe- 
matical promise at school at Lueneborg and at the 
Polytechnikum at Hanover; so much so that he aban- 
doned his intention of becoming an architect, and went 
up to the University in 1852, His studies were crowned 
with success, and he received prizes both for his Doctor’s 
dissertation, “On the mathematical theory of electric 
currents,” and for his Habilitationsschrift, “On the con- 
formal representation of the ellipsoid on the plane.” 

In 1860 he became Professor, and was at first engaged 
in astronomical calculations under Prof. Klinkerfues. 
In 1863 he embarked on his life-work, the editing of 
Gauss’s papers. Gauss left, besides a large quantity of 
published work, a mass ‘of notes and of half-finished 
productions, The work of collecting the published 
papers, and of looking through, arranging and collecting 
the unpublished, fell to Schering. From 1863 to 1874 
he edited six volumes of collected works, published by 
the Gesellschaft der Wissenschaft, of Gottingen. He 
subsequently edited the -Teoria Motus for the owner 
of the copyright ; this volume, though apparently uniform 
with tht others, does fot properly belong to the set, and, 
the copyright having now expired, the Gesellschaft pro- 
pose to publish tl Zheoria Motus, together with some 
still unpublished writings, in a seventh volume of their 
editions 

It is dificult fer any one wito has not seen the docu- 
ments 8 estimate the labour required to bring them 
into a orm fit for publication. There still remains an 
enormous mass of unpublished matter, notes on scraps 
of paper and backs of envelopes, calculations without 
explanations, statenients without proofs, and so ®n. 
Until a lingering illness rendered hime unfit for much 

e exerfion, Qchering went on working tẹ bring order into 
this chaos ; but he was unwilling to publish except in a 
perfected form. Since 1874 no P yelume had appeared, 
and, except Prof. Schur, no one had access to any of thie 
original manuscripts, 

There was consgquently great curiosit} about A 
MSS. when, on Prof. Schering’s death, they were brought 
out and examindd.° A numbér of mathemåticians have 
been enlisted by Prof. Klein, and it is hoped that at 
least the notes on planetary“digturbances ard the corre- 
spondence on nen-Euclidian geometry will soon be 
published. Work that is too imperfect for publication 
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wille in future Be always accessible at the Unive 


library. 

Apart frêm those already mentitned, Schering pùb- 
lished numerous papers, mostly to be found between 1870 
and 1887, in the Géttingen Nachrichten” and Angeyger 
and the Comptes rendus. His lectures, which for some 
years he had done little more than announce, were 
usually on higher pure mathematics. 

In 1868 he became, director of the Gauss Magnetic 
Observatory. His work consisted partly in aree the 
studies®bf studerfts in magnetism and „kindred spbjects, 
partly in econducting observations, &c. Generallyehe 
continued and extended thé work as Gauss had planned 
it® Accounts of his observations, and of various improve- 
ments made by him in the instruments, will be found in 
papers by himself and his brother, Prof. Karl Schering, 


of Darmstadt. W. H. AND G. CHISHOLM YOUNG. 
e 
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NOTES. > ' : 

On Saturday last, at the Trocadero Restaurant, a dinner was 
given to Prof. T. McKenny Hitghes by his olè students, on the 
occasion of the twenty-fifth anniversary of his election to the 
Woodwardian Professorship of Geology at Cambridge. Sir 
Archibald Geikie presided, and covers were laid for old students 
and friends to the number of sixty- fve. An illuminated address 
was presented to Prof, TIughes by Dr. R. D. Roberts and Mr 
A. Strahan as the oldest and earliest? of his Cambridge students 
in the company ; and the healths of Prof. and Mrs. Hughes were 
proposed by Sir A. Geikie. In the course of his speech, Sir A. 
Geikie alluded to the great and continued growth and success of 
the Cambridge Geological School, which he characterised as 
second to none in the world. Prof. Hughes replied, ard sub- 
sequently the President of the Geoldgical Society (Mr. Whitaker), 
Sir Henry Howorth, M.P., Prof. James Stuart, M.P., and Dr. 
Hicksspoke and testified tothe value of Prof. Hughes’s professional 
work, and to the wide extent of his personal influence. In ad- 
dition to those above mentioned, there were present Prof. Wilt- 
shire, Mr. W. Hudleston, Prof. Etheridge, Dr. Henry Wood- 


“wv ry kd 


ward, Prof. Lapworth, Prof.: Watts, Prof. Ainsworth „Davis, - 


Messrs. Teall, Herries, Bauerman, Marr, Harker, Seward, 
Woods, Reed, Rudler, Kynaston, Mond, and several ladies, 
many of whom had studied under Prof. Hughes at Cam- 
bridge. Letters and telegrams of congratulation from leading 
Continental geologists were read; by Sir A. Geikie. A mag- 
nificent silver loving-cup was presented to Prof. McKenny 
Hughes on Monday, February 28, by his past and present 
students at Cambridge erha! 

five years’ work as Woodwardian Professor of Geology, ‘and 
as a mark of their esteem “and ' gratitude. The cup bore a 
suitable inscription in Latin, and the arms of the University jand 
of Trinity and Clare Colleges ; and an illuminated list of] the 
subscribers was presented with it. Mr. Cowper Reed, een 
Blanche Smith, Dr. Roberts, Prof. Ainsworth Davis, and Rev. 
W. L. Carter made appropriate speeches, and Prof. Hughes 
replied. 


eTHE Physico-Mathematical Society of Kazan has made its 
first award of the Lobdchévski Prize to Prof. Sophus Lie, of 
the University of Leipzig, in cqnsjderation of the third volume 
of his work, ‘‘ Theorie der Transformationsgruppen.” he 
priz, which is of the value of 500 roubles, is to be adjudged 
every three years for work in feometry, preferably non-Euclidean 
geometry, and all work? published'in Russian, English, French, 
German, Italian, or Latin in the six years preceding the award 
are eligible. In Prof Lie’s tredtise the theory*of non-Euclidear? 
geometry has been Sshaggtivel n re-stated and re-established in 
a. profound investigation’ on the| space-problem, based on 
work,of,the late Yon Helmholtz. | .° ; 
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NIT ist announced in the Times that he Pocal Govermħent 
Boşrd has given orders that tke new form of vaccine mixed, with 
glycerine, described in Yast week’s s NATURE (p. 391), is to be 
served out to all yaccination officers, follqgwing upon the recom- 
mendation of the Special Commission on Vaccination, which 
recently examined all the great vgccination departments of 


* foreign Governments. This is to be undertaken at once, without 


regard to the vaccination legislation promised in the Queen’s 
Speech, and will be completely independent of such a measure. 
Some delay has arisen in sending out the neW lymph, &ving to 
the want“of a special ‘laboratory for_the cultivation of the matter ; 
but this will not now be long slelayedgas soon as the Locgl 
Govérnment Medical Board is granted funds to purchase or 
secure a laboratory. 


M. DE FONVIELLE informs us that the President of the In- 
ternational Commission for the exploration®of the high atmo- 
sphere has issued a®circular notifying that 4 conference will be 
held at Strassburg on March 28, to discuss the results obtained 
up to this time by the ascent of free balloons to high altitudes, 
and determinirg the measures which are to be taken to collect 
registered observations. The Gerfham kite-balloons and Am- 
erican meteorological kites will also be subject for discussion. 
Invitations have Seen sent to a number of men of science who 
are working in similar fields of inquiry. The remarks and 
discussions will be carried ọn in three languages—English, 
French, and German. . 


On Saturday last, February 26, the Council of the Society of 
Arts attended at Marlborough House, when the Prince of Wales, 
President of the A presented the Albert Medal to Mr. 
G.*J. Symons, F.R.S., “ for the services he has rendered to the 
United acingions by affording to engineers engaged in the water 
supply and the sewage of towns a trustworthy basis for their 
work, by establishing and carrying on during nearly forty years 
systematic observations (now at over 3000 stations) of the rain- 
fall of the British Isles, and by recording, tabulating, and graphi- 
cally indicating the results of these observations in the annual 
volumes published by himself.” 


' ‘THE lists of prize competitions for 1898 and 1899 have just 


reached us from the Belgian Academy. The international com- 
petitions consist in the answering of six questions, for each of 
which a prize of 600 francs is offered. These questions are the 
following : (1) Describe the researches already made on critical 
phenomena in physical science, and complete them by new re- 
searahes, (2) Expound and criticise the various theories of the con- 
stitution of solutions, and cuppicommndliee by new researches, 
especially with regard to the existence Of hydrates in aqueous 
solution. (3) Make some importantecontribution to the theory of 
correspondences .( Verwandtschaften) between two spaces. (4) 
Original research on digestion in carnivorous plants. (5) 
Original research on the structure and development of a 
Platode, with the object of determining whether there are any 
phylogenic relations between Platyhelms and Enteroccelians. 
(6) Do the Schizophytes possess a nucleus? If so, what is its 
structure and its mode of division? In addition, a prize of 800 
francs is offered for a solution of the problem of determining 
the influence exercised by the nitryl radicle NO, in aliphatic 
compounds on the characteristics or functions appertaining to 
atcohol, haloid ether, oxy-ether, &c. All papers must be written 
in French or Flemish, and must be sent tq M. le Secrétaire per- 


` petuel, au Palais des Académies, Bruxelles, before* August 1, 


= 


‘1898. They must bear a motte (not 3 pseudonym), and must 
be accompanied by a sealed envelope bearing the same motto 
outsidé, and the edimpetitor’ s name and address inside. Special 
corfectnéss is required in the matter of quotations. The con- 
‘ditions for 1899 are similar. Thè questi®ns relate to the thermal 
cohductivity of liquids and solutions, to straight-line geometry, 
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to the variation of latitade, to albimiñoid substances i in nytrition, 
to fie Apterygota, and ta the Upper Eotene period? . 2 
Ld 


THE Rome torrespiondent of the Daily Atail announces that 
King Humbert has” given his permission to his young nephew, | 
the Duke of the Abruzzi, to undertake gn exBedition in the Arctic è 
regions. The Prince intends to visit Greenland and, Lapland, 
and to study the sea currents and the geology of the locality- e 
He will be accompanied by an aide-de- “camp, by Drs., Gonella 
and Defilippi, whe were his companions in the expedition to 
Alaska, and y a few young naval officers, „ According to a 
Reuter telegram from Christiania, the Duke will leave next 
sugmer for Spitsbergen in order to explore the country, but 
the expedition will not start until 1899, and its first objective 
will be Franz Josef Land. Should the condition of the ice be 
favourable, depots will be established, and an attempt will be 
made to reach the Pole by means of sledges and dogs. In. the. 
event of this proving impracticable, the expedition will confine 
itself to an exploration of Franz Josef Land: On the advice 
of Captain Sverdrup, the Duke will ask the Danish Government 
for a supply of dogs from Greenland, as these are considered to 
be the best. , 


‘Tue brilliant lantern slides exhibited by Dr. Isaac Roberts 
at the Royal Societies’ Club on Wednesday, February 23, in 
illustration of his lecture on ‘‘ Recent Intelligence from Regions 
in the Stellar Universe,” constituted a striking testimony to his 
achievemengs in astronomical photography. The nebulæ and. 
clusters of stars which Dr. Roberts has now photographed 
number about five hundred, and a list of them, as they are 
taken each year, is published in his annual Observatory Report 
in the Monthly Notices of the Royal Astronomical Society. 
Tt is not too much to say that these photographs contain a mine , 
of new astronomical information which has not yet been worked, 


| and the value of which will increase with years. The pictures: 


represent celestial species awaiting the mind of a Darwin to 
coordinate them; for they show stellar systems in the various 
stages of growth from the embryonic nebula to the finished star, 
Dr. Roberts has himself endeavoured to-discover the scheme of 
stellar evolution as revealed by his photographs, and he placed’ 
the results before his.audience last week. His method of doing 
this was soundly scientific. To begin with, he showed a number 
of photographs of star regions in which the stars could be seer 
grouped into semicircles, segments, portions of ellipses, and 
lines of various degrees ‘of curvature. Some of these groups 
were composed of bright stars of nearly equal magnitude, some 
of faint stars, also of nearly equal magnitude; while the dis- 
tances between the stars in the various grops were remarkably 
regular. Passing from these characteristics of stellar arrange- „ 
ment to photographs of spiral nebulze, Dr. Roberts pointed out 
that the nebulous matter in theespirals was br®ken up “into star- 
like. loci, gwhich in the regularity of their distribution resgmbled 
the curves and combinations of stars exhibited by photographg 
upon which no trace of nebulosity was visible. It thus seemed 
that ghe curvilinear grouping of stars of nearly equal magnitude 
gave evidence that the stars had been evolved out of some 
attenuated material ‘in space by the action of vortical motions. 
and. by gravitation. Exactly how the vortical gnoftons Were 
caused, or what has brogght about the distributions of. nebu- 
losity in the spiral nebulz, ‘cannot be answered ; but the mar- 
vel®us pictures exhibited by Dr. Roberts, establish the reality . 
of the grouping? and furnish studenés of celestial mechanics with 
rich food for conpemblation, A : 


THE Bishop of London, one of its Vice; Presidents, has con - 
sented to prefide at the armual general meeting of Governors 
of the Dental Hospital of ondon, to be held. at the Hospital, 
Leicester Gquare, on Thursday, March 17, at 5. 30 p.m. s 
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A CORRESPONDENT wfitês to infoom us, with respect to the 


e —_ 


* Lincolnshire Naturaliste’ Union, that the papers wriften by 


e Union. 


themberseof that association are publighed in the Vatunalést, 

which is issued under the auspicés of the Yorkshfre Naturalists’ 

While desirous in every way to further the interests 

eof local societies, tfe demands upon our space render it im- 
possible for us to enter-into local controversies, and we must 
adecline to notice any further communications relating to this 
division among the naturalists of Lincolnshire. 


THE following are the arrangements for lecthreseluring March 
at the Imperial Imstitute. Tese lectures will be open free to 
the public, without tickets, seats being’ reserved for Fellows of 
the Imperial Institute and persons introduced by'them. M®n- 
day, March 3, at 8.30, “The Mineral and other Resources 


of Newfoundland,” by Mr. J. H. Collins ; Wednesday, March 9,. 


at 3, “ A Demonstration with the Cinematograph of ‘ Harvesting 
in Manitoba in 1897, ” by Mr. J. S. Freer ; Thursday, March Io, 
at 8.30, “ Colonisation in Canada,” by the Marquis Bouthillier- 
Chavigny; Monday, ‘March 14, at 8.30, ‘‘The Alps of New 
Zealand,” by Mr. E, A. Fitegerald ; Monday, March 21, at 8.30, 
4‘ Siam—Present and Future,” by Mr. Frederick W. Verney ; 
Monday, March 28, at 8.30, “On a proposed Railway Con- 
nection between India and Ceylon,” by Mr. John Ferguson. 


FROM a preliminary note in the 4/7 dei Lincei, we learn that 
Dr. B. Longo, by studying the embryology of the Cağ- 
Lanihacee, has discovered in their ovules certain characteristics 
forming a new link between. this order of plarfts and the 
Rosacea. 


WE are glad to see that an ‘attempt is being made to increase 
the usefulness of the collections of abstracts which, under the 
editorship of Mr. J. Swinburne, have for several years consti- 
tuted the second half of the Proceedings of the Physical Society 
of London. With the title ‘ Science’ Abstracts, Physics and 
Electrical Engineering,” these records of current research have 
now, for.the first time, appeared in separate form, and the Insti- 
tution of Electrical Engineers has now co-operated with the 
Physical Society in their publication. Mr. Swinburne still holds 
the post of editor, and Mr. W. R. Cooper has been appointed 
sub-editor, The change is calculated both to extend the circu- 

‘dation and enlarge the scope of these abstracts by introducing 
matter of a practical nature without detracting from the value of 
the notices of the more theoretical papers. The numbers may 
bg obtained by ntn-membets from the ‘publishers, Messrs. 
Taylor, and Francis. « 


`~ IN a communication to the Philosophical Magazine tor 
February, on the Milure of german-silver and platinoid wires 
eùsed for resistance coils in tropical climates, Mr. Rollo 
Appleyard remarks :—‘‘ Can metallurgists tell us the difference 
in constitfition and structure between a german-silver wire that 
decays@ein four weeks and another that, under similer circum- 


stances, never fails? Or, what is even more important, can 


thgy make us platinoid that shall never fail? If they cannot, 
it becomes necessary to surrender these cheaper and better 
electrical materials, and fall back upon the more expensive 
alloys,’ beginning at platinum-silver. I sufficient time and 
means were aè the disposal of metallurgists, they might discover 
the secret'of permanence in alloys. Germany, with the advan- 
tates of a National Laboratory, has already attacked the 
question; and ‘° manganin ” is the result. Its agoption there as 
a satisfactory alloy is*directl? due to work done at the Reichsan- 
stalt. But it has yet to be poved that manganin will endure 
the conditions imposed by the tropics. Moreover, the doubt 
arises as to whether if’is desirable to obtain from gbroad material 
that ought to beeproduced in our own country. British cable 
manufacturers are already importing thousands of tons of sheath- 
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' 
ing evire from Gerfhanyg and it seems probable that, for the wa 
of a National Labotatory, instrument-makers wil] now get t 
resistance-wife from that same adventur6us foreign source,’ 





THE Report of the Metecrologiéal Council fer the year ending 
March 31, 1897, has recently been presented to Parlfantent. 
The Office continues to cojlect data relating to the meteorology 
of the ocean, and supplies complete outfits of ose 


make observations, Hef Majesty?s ships are also supplied with 
instri¢ments, and v&luable observations are received from officers 
ofthe Roy&l Navy. We haye previously noticed the monthly 
cyrrent charts which hage been þublished for several oceans! A 
work on the meteorology of the ‘Southern Ocean, between the 
Cape of Good Hope and New Zealand, is in course of prepara- 
tion; and as no charts for this area have been previously 


ical * 
instruments to officers of merchant ships who are willing to q 


published by the Qffice, the wotk will probably be of much , 


value. The results of the weather forecasts continue to show a 
considerable amount of success ; for tho$e published in the morn- 
ing newspapers a complete or partial succsss of 81 per cent. is 
claimed for the year in questign, while for the special forecasts 
issued during the hay-haryes, “the figures shoW that 88 per cent. 
were useful. A still greater success is claimed for the warnings 
of storms, no less than 91°§ per cent. being jatstified. For the 
study of the climatology of the British Isles, the Office continues 
to subsidise, and to maintain an intimate relationship with, a 
small number of óbservatories of the highest class, and to apple. 
ment this information by observations from a large numberof 
voluntary stations. The principal miscellaneous investigations 
during the year refer to anemometer experiments, cath h 
peratures, and the recently published rainfall statistics fo 


British Islands. . 


tem- 





UNDER thej name of “‘alinit ”| a new manure suitable for all 
kinds of grain has been recently introduced to the scientific and 
agricultural worlds by that enterprising firm of colour manufac- 
turers, Friedrich Bayer and Co,, whose name is ahead so 
indissolubly associated with nitragin, and the production of 
diphtheria anti-toxins. The discoverer of this mysterious 


the ° 


material is a certain Herr Caron, of Ellenbach ; and alinit in, 


its present form is the outcomejof four years’ laborious experi- 
mental investigations on the bacterial flora of different soils, 
resulting in the isolation of a particular bacillus, upon the pre- 
sence of which would appear to depend to an important deen 
the fertility of certain soils, Caron has already obtained striking 
results on an experimental scale with crops from soil treated 
with pure cultures of this bacillus—ZWenbachensés alpha, ms he 
has called it. Alinit i oe md commercially from the above 
firm, and is sent out as a creamy-yellow powder, of which the 
nitrogenous constituents h@ve been ascertained to be 25 per 
cent. Its closer-investigation has been made the subject of 


memoirs by Stoklasa, of Prague, and also Messrs. Stutzer and 


Hartleb, The bacillus is contained in this powder in the form ° 


of spores, and on cultivation ig found, to belong to the/ well- 


known aérobic group of bacteria known as the hay bacilli, 
resembling very closely the bacillus mycoides so frequently 
found in soil, and the bacillus Megatherium. 
grow easily upon all the usual culture media, Before its precise 
place amongst bacterial fertilisers can be determined, many 
more elaborate and carefullf-conducted experiments must be 
catried out. | p 


It appears to . 


f 
Pror. ARNALDO Pavussini contributes to the et of. 


the Italian Geographisal Society, which, by the way, appéars in 
a new ornamental cove, a note on the “« Appearances of Land” 
recorded by various voyagerg in the Antasctic regions.| Tke 
paper gives point to some of the strongest arguments for Ant- ” 
arctic research, and sunnarises, the topographical uncertainties 
which future expeditions must set themselves to clear up. 
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AT ‘the meeting of the Vienna Aéademy of Science’, on 
*Dgcember 16 last, letters wore read from Dr. Stejndachner, the 
Director of the Po/a Expedition ¡in the Red Sea. Writing 
at the end of Navember, Dr. Steindachner reports that deep-sea 
work Was at an end, but that observations along the coast and 
amongst the islands were being continued as the very unfavourable 
weather permitted. Valuable collections were made on the 
Dahalak and Nakra Khor islands, specially in connection with 
the coral formations and the shalldw-watey fishes; and the 
extinct yolcanoes and the lava-sheets of Pedcock Hill Bay were 
ex@mined. The Zola reached Assab on November 30, and 
Mocha on December 14, 1897.° .? m 

M. LE ComTE P. DE BARTHELEMY publishes a letter in the 
Comptes rendus of the Paris Geographical Society, on the 
possible lines of communication between Luang-Prabang and 
the coast, and on the navigability of theeMekong. It would 
seem that little 6r nothing can be made of the Tran-Nunh 
plains 4s long as they remain in the hands of the present 
degenerate population ; although something might be possible if 
the Meo popuiatign of the mountginous districts took their place. 
The only part of the Mekong relly adapted to navigation is 
the stretch of 650 kilometres between Vien-Tiane and Savan- 


‘nakhek. The fAture of Luang-Prabang evidently depends on 


. devoted to the Oryxes and Strepsiceres. 


. in all branches of the subject during t 


the speedy realisation of on@or more of the numerous railway 
schemes proposed. 5 . 

MR. PORTER has just p&blished the. tenth part of Messrs. 
Stlater and Thomas’s illustrated ‘‘ Book of Antelopes.” Two 
more parts, already in a forward state, will finish the account 
of the Gazelles and allied forms, and bring the third volume 
tq a close. The fourth and concluding volume -will be 
Altogether the work 
will contain one hundred coloured plates, about seventy of which 
were originally prepared under the superintendence of the late 
Sir Victor Brooke, many years ago, for a somewhat similar work 
which he had planned, but did not live to accomplish. 

IN referring to the election of three new members of the 
Atheneum Club, in the first note last week, the designation of 
the Club was inadvertently omitted. 

Dr. G. Linpsay JoHNson writes calling attention to an 
obvious misprint in the fortieth stereotyped edition of Vega’s 
Logarithmic Tables. The logarithmic sine of 0° 6’, printed 
as 9'2418771, should be 7°2418771. 

PROF. CHARLES FABRE, of the University of Toulouse, has 
just,completed the second supplement to his well-known treatise 
en Photography. The new vol tadas with the progress made 

years 1893 to 1896. 

THE additions to the ZoologicaleSociety’s Gardens during the 
past week include three Black-backed Jackals {Canis mesomelas) 
from South Africa, presented by Mr. J. E. Matcham ; a Black- 
backed Jackal (Cavzs mesomelas) from South Africa, presented 
by Captain Travers; two Black Spider-Monkeys (A/e/es ater) 
from Eastern Peru, a Downy Owl (Pulsatrix torquata) from 
Pará, twelve White’s Tree Frogs (Hyla ceru/ea) from Australia, 
deposited ; a Temminck’s Tragopan, (Cerzornis temmincki) from 
China, a Bearded Lizard (Amphibolurus barbatus) from Au$- 
tralia, purchased. j 





° 


OUR ASTRONOMICAL COLUMN.  * 


Ecuirse Necatives.—In order to minimise thé risk in re- 
turning the eclipse negatives to Englnd from the Eclipse 
Station at Viziadrug} they were divided into three batches, a 
@omplete set being made up in each batch by positives from the 
other negatives. Two of these sets have already arrived safely 
in England, and they testify to fhe cleafness of the atmosphere 
during totality. The smallness of the prominences is, very 
sndticeable, both in hydrogen and K (calcium) radiations, ae fact 
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. cMestial movements. 


® ° 
which,was observed at Soùth Kensington in H, light onthe day’ 
of the eclipse. Another conspicuoug feature is* the intense 
brigktness of some of the coronal streamers at their bese. The 
negatives of fhe corona also verify the reports from the visual 
observations, whic® stated that the general form was like those 


of 1886 and 1896, The resemblance tp the latter is very. ° 


striking, especially when we remember that it was the north ® 
point of the axis which was presented to us at that eclipse; 
whilst in the last eclipse in January, the south point of the axis, 
is inclined towards us, 


e 
CINEMATQGRAPH In ASTRONOMY.—We have already learnt 


. that the cinematograph was employed with success during the 


recent solar eclipse; but M. Camfile Flammafion has turned it 
to the further use of exhibiting toa large audience the various 
He has photographed the heavens at 
different times from sunset to sunrise with g wide-angled lens in 
the cinematograph, and as the whole movements%uring a single 
night are projected on the screen, and passed through in a fewr 
minutes, no very rapid rate of exposing the photographs is 
required. For showing sunset at one horizon, followed by the 
movement’ of the stars and sunrise at the other horizon, and ° 
also the movement of the moon amongst the stars, this method 
has been employed with great success. He proposes in addition 
to this to photograph the sun-spots, and thus exhibit by their 
movement the rotation of the sun. For the earth he has con- 


, structed a large model, and photographed it with a cinemato- 


graph when rotating and illuminated by light arranged so as to 
represent the sun ; this was exhibited at the last meeting of the 
French Astronomical Society, and was greatly admired. 


A PROBABLE New Star.—In Astr. Nach., No. 3476, it is 
pointed out that the probable new star announced by Espin, and 
not in the B.D., is, however, in the small edition as am 
addendum, + 32°'1526a; 8'0 mag., 7h. 12m. 15°68., + 32° 18/4 L. 
This is the same star as recorded by the Rev. T. E. Espin, soim 
all probability it is another observation of a variable star. An 
examination of its spectrum, made at South Kensington, at once 
showed that the star had not a spectrum peculiar to temporary 
sars; and hence was probably only an omission from the star 
charts. 


ELECTROLYTIC REFLECToRS.—In a paper read before the , 


Institution of Electrical Engineers, and reproduced in /udustries 
and Iron for February 18, Mr. Sherard Cowper-Coles de- 
scribes a method by which a metallic reflector can be made by 
an electrolytic process. The method is intended, in the first 
place, for the manufacture of metallic mirrors for use as projectors 
in search lights, and also to overcome the difficulty that has 
been experienced in producing a true metallic reflector that will 
not readily tarnish when exposed to the heat of an arc light } 
but the same method is also applicable for the production of . 
mirrors for astronomical purposes. The process is, of course, a 
copying one, and consists in taking a copeave svtrface from a 
convex mould, so figured as to give the correct curvature to the 
copy taken from it. In the words of theauthor, ‘*a glass mould 
is prepared, the convex side of which is accurately shaped and 
polished to form a true reflecting surface. On the prepared, 
surface is deposited a coating of metallic sifver, which is thrown 
down chemically on the glass, and then polished so as to ensures 
the copper backing being adherent to the silver, The mould 
thus prepared is placed in a Suitable ring end frame, and im- 
mersed jn an electrolyte of copper sulphate, the mould being 
rotated In a horizontal position. The copper adheres fftmly to 
the silver, and together they form the reflector, which is suls- 
sequently separated from the glass mould by placing the whgle 
in gold or lukewarm water, and then gradually raising the tem- 
perature of the water to 120° F., when the metal reflector will 
leave the glass mould, due to the unequal expansion of the two.’” 
The concave surface®of the reflector thus obtained has a brilliant 
polish, and requires no further treatment to answé@r all the pur- 
poses of a refector ; bu® for uses where tarnishing would soom 
take place, it is further immersed in a bath of palladium am- 
m@hium chloride, and a coating of palladjunt deposited on the, 
concave side ; this- metal does nag tarnish readily, and resists 
heat toa wonderfuledegree. A A 
This, new méthod of making mirrors electrolytically would 
seem to have a promising future before it, for great pains could 
be taken in making the mould, from Which any number of 
copies could be taken without the usual laborious process of 
grinding and figuring eacheindividual mirror, and yet each onè 
would hayega correct reflecting surface. . 
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> FROM a scientific point of view the advantages to be derived 
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_SQIENTIFIC ADVANTAGES OF AN, 
e  . ANTARCTIC EXPEDITION: ° 


° Dr. Murray’s ÅDDESS, 7 


- from a well-equipped and well-directed expedition to the 
eAntarctic would, at Ehe present time, be manifold. ` Every 
department of natural knowledge would be enriched by system- 
atic observ&tions as to the order in which phenomena coexist 
@nd follow each other, in regions of the earth’s surface about. 
which we know very little or are wholly ignorant. It is one of 
the great objects of science to collect observatfonsgof the kind 
here indicated, and it may be gafely said that without them we 
‘can never arrive afa right understanding of the phenomena by 
which we are surrounded, even in the habitable parts of the 
‘globe. 

Before considering he various orders of phenomena, concern- 
ing whick fullef information is urgently desired, it may be well 
to point out a fundamental topographical difference between the 
Arctic and Antarctic. In the northern hemisphere there is a 
polar sea almost completely surrounded by continental land, 
and continental conditions for the most part prevail. In the 
‘southern hemisphere, on the other hand, there is almost 
certainly a continent at the South Pole; which is completely 
surrounded by the ocean, and, in those latitudes, the most 
simple and extended oceanic conditions on the surface of the 
globe are encountered. ‘ 

The Atmosphere.- ' 


One of the most remarkable features in the meteorology of 
the globe is the low atmospheric pressure at all seasons in the 
southern hemisphere south of latitude 45° S., with the accom- 
panying strong westerly and north-westerly winds, large rain 
and snow fall, all round the South Polar regions. ‘The mean 
pressure seems to be.less than 29 inches, which is much lower 
than in similar latitudes in the northern hemisphere. Some 
meteorologists hold that this vast cyclonic system and low- 
pressure area continues south as far as the pole, the more 
southerly parts being traversed by secondary cyclones, There 
are, however, many indications that the extreme South Polar 
area is occupied by a vast anticyclone, out of which winds blow 
towards the girdle of low pressure outside the ice-bound region. 
In support of this view it is pointed out that Ross’s barometric 
observations indicate a gradual rise in the pressure south of the 
latitude of 75° S., and all Antarctic voyagers agree that when 
near the ice the majority of the winds are from the south and 
south-east, and bring clear weather with fall of temperature, 
while northerly winds bring thick fogs with rise of temperature. 

All our knowledge of the meteorological conditions of the 
Antarctic is limited to a few observations during the midsummer 
months, and these indicate that the temperature of the snow- 
covered Antarctic continent is even at that time much lower 
than that of ghe surrounding sea, The anticyclonic area at the 
South Pole appears therefore to be permanent, and when in 
winter the sea-ice is for the most part continuous and extends 
far to tle north, the antityclonic area has most probably a much 
wider extension than in summer. This is indicated by the 
‘south-easterly windsewhich at times blow towards the southern 
point of the American continent in June and July. 

All observations in high southern latitudes indicate an ex- 
tremely logy summey temperature., In winter we have no direct 
observations. The mean of Ross’s air temperatures south of 
latitudea63° S. was 28°74° F., which is about the freezigg-point 
of sea-water, and his maximum temperature was 43°5° F. Both 
Wilkes and D’Urville observed pools of fresh water on several 
icebergs, and, when sailing along the ice barrier, Ross saw 
‘gigantic icicles depending from every projecting point of* its 
perpendicular cliffs” (Ross, “ Antarctic Voyage,” vol. i. p. 237), 
so it is probable that extensive melting somptimes takes place. 

If the latitude of the Antarctic circle the gir is frequently at 
or near the point of saturation, and precipitation takes place 
in the form of rain, sleet, snow, or hail. Most of the observ- 
ations near the ice,covered land show, however, a much diger 
‘atmosphere, and in atl probability precipitationgover the Ant- 
arctic continent takes place iff the form of fine snow crystals, 
such as ig’ recorded in,the interiog of Greenland. e 

There would appear, then, to be good reasons {or believing 
that the region oF the, South Pole is covered by what may be 
regarded practically as a great permanent anticytlone, with a 


e. 
1 Address by Dr. John, Murray, F.R.&., and subsequent speeches, 
delwered at a special meeting of the Royal Society on February 24. 
® 
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| striking peculiarity of the Antarctic Ocgan. “Their fornt 
' structure seem clearly to indicate that they were formed’ on 


' coasts into the sea. : 
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mucls wider extensfon in winter than in summer. It ig mog 
likely that the prevailing winds „blow out from the pole all t¥e, 
year réund towards the surrounding'sea, æ in the case of Greeh- 
land; but, unlike Greenland, this area is probably seldom 
traversed by cyclonic disturbances. ° 

“But what has ibeen stated only shows how little real Itndw: 
ledge we possess concerning the atmospheric conditions of hi 
southern latitudes. Itis certain, however, that even two years 


“systematic observations within these regions’ would be of the 


utmost value for the future of meteorological science. 
r . e ' 


a) ‘© Antarctic Tce. 

From many points of view it would be "important fo legrn 
something about the conditioning distribution of Antarctic sea- 
icesduring the winter mofiths,,and especially about the position 
and movements of the huge table-shaped icebergs at this and 
other seasons of the year. These’ flat-topped icebergs, with a 
thickness of 1200 or 1500 feet, with their stratification and 
their perpendicular cliffs, which rise 150 or 200 feet above and 
sink Ir00 or 1400 feet below the level of the sea, form the most 
n 
Tan 
extended land surface, and have been pushed out over low-lying 
i 
` Ross sailed for 300 miles alpfig the face of ae great ice-barrier 
from 150 to 200 feet in height, off which he obtained depths of 
1800 and 2400 feet. This was evidently the sea-front of a great 
creeping glacier or ice-cap just then in the c@ndition to give 
birth to the table-shaped icebergs, piles in length, which have 
been described by every Antarctic voyager. $ 

All Antarctic land is not, howé¥ver, surrounded by such jin- 
accessible cliffs of ice, for along thé seaward faces of the great 
mountain ranges of Victoria Land the ice and snow which 
descend to the sea apparently form cliffs not higher than 10 to 
20 feet, and in 1895 Kristensen and Borchgrevink landed op a 
pehbly beach, occupied by a penguin rookery, at Cape Adare 
without enceuntering any land-ice descending to the sea. Whee 
a penguin rookery is situated, we may be quite sure that tMere is 
occasionally open water for a considerable portion of the year, and 
that consequently landing might be effected without much diffi- 
culty or delay, and further that a party, once landed, might with 
safety winter at such a spot, where the penguins would furnish 
an abundant supply of food and fuel. A properly equipped 
party of observers situated at a point like this on the Antarctic 
continent for one or two winters might carry out a most valuable 
series of scientific observations, make sucessful excursions 
towards the interior, and bring back valuable information a to 
the probable thickness of the ice-cap, its temperature] at 
different levels, its rate of accumulation, and its motions, con- 
cerning all which points there is much difference of opinion 
among scientific men. 








Antarctic Land. 


Is there an Antarctic continent? It has already been stated 
that the form and structure of the Antarctic icebergs indisate 
that they were built up graad flowed over, an extended, 
land surface. As these ergs are floated to the north and broken 
up in warmer latitudes they distribute over the floor ofthe ocean 
a large quantity of glaciated fock fragments and land detritus. 
These materials-were dredged up by the Challenger in consider- 
able quantity, and they show that the rocks over which the Ant- 
arctic land-ice moved were gneisses, granites, sarees 
quartziferous diorites, grained quartzites, sandstones, limestones, 
and shales. ' These lithological types are distinctively indicative 
of continental land, and there can be no doubt about their haying 
been transported from land situated towards the South Pole. 
D’Urville describes rocky islets off Adélie Land composed of 
gtanite and gneiss. Wilkes-found on an iceberg, near the same 
place, boulders of red sdndstone and basalt. Borchgrevink jand 
Bull have brought back fragments of mica-schists and other ton- 
tinental rocks from Cape Adare. Dr. Donald brought back 
from Joinville'Island a piece of red jasper or chert containing 
Radiolaria and Spongegspicules. Captain Larsen brought from 
Seymour Island pieces of fo8sil coniferous wood, and also fossil 
shells of Cucullia, Cytherea, Cyprina, Teredo, and Natica, 
having a close resemblan%e to species knowa to occur in lower 
Tertiary beds in Britain and Patagonia. Thgse fossil remains 
indicate in these areas a much warmer climate in past times. 
We are thus in possessiomof abundant indications that there is 
a wide extent of continetal land within the ice-bound regions- 
of thg'sputhern h€misphere. . : 
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is noé likely that any living land-fauga wi be disfoverad | materifls characteristic of that deep-se# deposit. Since these” 
e Antarctic continent away from the penguin rookeries, | views, hewever, as to the distribution of deep-sea deposits 
n Antarctic expedition wfil certainly throw mugh light*on | throughout these high southern latitudes, are founded upon re- 
many geological problems. Fossil figds in high latitudes are | Jativelyfew'samples, it cafnot be doubted that further amples 
„e always of special importance, The pieces,of fossil wood from | from different depths in the unexplored regions would ‘yield 
Seymour-Island can hardly be the only relics of plant life that | most interesting information, ‘ 
are likely to be met with in Tertiary and even oldér systems : E ‘ ME E 
within the Antarctic. Tertiary, Mesoz8ic, and Palæozoic forms : Temperature of the Antarodic Ocean. 
are tolerably well developed in the Arctic regions, and’ the The mean daily temperature of the surface waters of the Ant 





t 


wccurrence of like forms in the Antarctic regions might be ex- | arctic; as recorded by Ross, to the south of latitude 63°'S. inthe = 


pected to suggest much as to formers geoBraphicgl changes, such | summer months, varies from 273° to 33°6°, and the meap of all 

as the extension of the Antarctic continent towards the Sogth, | his observationsis 29°85°. As already stated, his mean for the 

and its cofnection. with, or isolation from, the northern con- | air during the same period is somewhat lower, being 28°74°. In 

tinents, and also as to former glitMatic changes, such as the | fact, all observations seem to‘sho® that the stirface water is 
presence in pre-Tertiary times of a ngarly®uniform temperaturee| warmer than the air during the summer months. - 


in the waters of the ocean all over the surface of the globe. - Tie Challenger observations of temperature beneath the 
: ` ' ' 7 x . surface indicate the presence of a stratuny of colder water 
Magnetic and Pendulum Observations, Geodetic Measure- wedged between warmer water at the surface. and®warm water 


ments, Tides and Currents, atithe bottom.. This wedge- shaped “stratum of cold water ex- 
` In any Antarctic expedition magnetic observations would, of | tends through about 12° of: latitude, the thin end terminating 
course, frm an essentialgpart of the work to be undertaken, | about latitude 53° S., its temperature varying from 28° at 
and the ifnportance of such observations has been frequently | the: southern’ thick-end_ to 32°5° ‘at the northern thin end, 
dwelt upon by eminent physicists and navigators. Should a | while the temperature of the overlying water ranges from 29° in 
party of competent observers be stationed at Cape Adare for | the south to 38° in the north, and that of the underlying water 
two years, pendulunfobservations cSyjd be carried out there and | from 32°-to 35°. ' This must be regarded as the distribution of 
„at other points within the Antarctic, of even on icebergs and | temperatuté only during the summer, for it 'is improbable that _ 
on the interior ice-cap. It might be possible to measure a degree | during the winter months there is a warmer surface layer. 
on the Antarctic cdhtinent or ice-cap, which would be a most In the greater depths of the Antarctic, as far south as the. 
useful thing to do. By watchjng the motions of the icebergs | Antarctic circle, the temperature of the water varies between 
and ice from land at Cape Adare, much would be learnt about | 32° and 35° F:, and is not, therefore, very different from the 
oceanic currents, and our knowledge of the tides would be in- | temperature of the deepest bottom water of the tropical regions. 
creaged by a systematic series f tidal observations on the shores | of the ocean. The presence of this relatively warm water. 
of Antarctica, where we have at present no observations. The | in the deepay parts of the Antarctic Ocean may be explained 
series of scientific observations here mentioned, and others that | by a consideration of general oceanic circulation. The warm 
might be indicated. would fill up many gaps in our knowledge of | tropical waters which are driven southwards along the eastern | 
the physical conditions of these high southern latitudes. coasts ‘of South America, Africa, and Australia into the great 
j . all-encircling Southern Ocean, there become cooled as they are 
° Depth of the Antarctic Ocean. driven to the east by the strong westerly winds. -These waters, 
‘In ‘regard to the depth of the ocean immediately surrounding | 0n account.of their high salinity, can suffer much dilution with 
the Antarctic continent we have at present very meagre inform- Antarctic water, and still be denser than water from these higher 
ation, and one of the objects of an Antarctic expedition ‘would | Jatitudesat the same temperature, Here the density observations 
be to supplement our knowledge by an extensive series of and the sea- water gases indicate that a large part of the cold water. 
soundings in all directions throughout the Antarctic and | found at the greater depths of the ocean probably'leaves the sur- 
Southern Oceans, It would in this way be possible, after a care- face and sinks towards the bottom in the Southern Ocean, between 
ful consideration of the depths and marine deposits, to trace out the latitudes of 45°and 56° S. These deeper, but not neces- 
approximately the outlines of the Antarctic continent. At the | sarily bottom, layers are then drawn slowly northwards towards 
present time we know`that Ross obtained depths of 100 to goo | the tropics, to supply the deficiencies there produced by evapor- 
fathoms all over the great bank extending to the east of Victoria | ation and southward-fowing surface currents, and these deeper 
Land, and somewhat similar depths have been obtained extend- layers of relatively warm water appear likewise to be slowly 
ing for some distance to the east of Joinville Island. ‘Wilkes | drawn southwards to the Antarctic area to supply the place of 
sounded in depths of 500 and 800 fathoms about twenty or | the ice-cold currents of surface water drifted to the north. 
thirty miles off Adélie Land. The depths found by the Chal- This warm underlying water is evidently a potent factor in 
lenger. in the neighbourhood of the Antarctic circle were from | the melting and destruction of the huge table-topped icebergs 
{300 tg 1800 fathoms, and further north the Challenger soundings of the southern hemisphere. While these views as to circulation® 
ragged from 1260 to 2600 fathoms. amag the south-west of South of oceanic water appear to be well estabiéshed, still a fuller ex- 
Georgia, Ross paid out 4000 i cory, ee without reaching | amination is most desirable at different seasons of the year, with 
bottom. Inthe charts of depth which I have constructed, 1 | improved tMermometers and sounding machjnes. Indeed, all 
have always placed a deep sea in tiffs position; for it appears | deep-sea apparatus has been so much improved as a result of: 


to me that Ross, who knew very well how to take soundings, the Challenger explorations, that the labour of taking salinity 
was not likely to have been mistaken in work of this kind. and all qther oceanographical observations has been very Much 
- The few indications which we’thus possess of the depth of the lessened. : , N 
ocean in this part of the world seem to show that there is a eo Pelagic Life of the Antarctic Ocean, e 


gradual shoaling of the ocean from very deep water towards ; *In the surface waters of the Antarctic there is a great abun- e 
the Antarctic continent, and, so far as we yet know, either from | dance of diatoms.and other marine alge. These floating banks 
soundings or temperature observations, there are no basins cut | or meadows form primarily not only the food of pelagi? 
* off from general oceanic circulation by barriers or ridges, similar | animals, but also the ‘food of the abundant deep-sea life which 
“to those found towards the Arctic. : covers the floor of ¢he ocean in these F polar regions. 
A . oe : Pelagic animals, suchgas copepods, amphipods, molluscs, and 
Deposits of the Antarctic Ocean. other marine peeling are also very abundant, altheugh species 
The deposits which have been olStained close to the Antarctic | are fewer than in tropical gvaters, Some of these animals seem 
cofitinent consist of blue mud, containing glauconite, made up | to be nearly, if not quite, identical with those found in high’ 
for the most part of detrital matters brought,down from the land, | northern latitudes, and they have not been met with in the inter- 
, ` but containing a considerable admixture of the remaingof pelagic | vening tropical ezones. The numerous Species of shelled 
and other organisms. Further to the nortl# there is a very pure | Pteropods, Foraminifera, Coccolith8, and Rhabdoliths, which 
diatom ooze, containing a considerable qu&ntity of detrital matter | exist in the tropigal surface wateys, gradually disappear "as we 
Arom icebergs, and,a few pelagic. foraminifera. This deposit | approach the Antarctic circle, where the shelled Pteropods are” 
« ‘appears to form a zone right round the earth in these latitudes, | represented by a small Lzmaczza, and the Koraminifera by only 
Still further to the north the deposits pasg in deep water, either | two species of @lobigerina, wificl! are apparently identical with 
into a Globigerina ooze, or int& a redf clay with manganese | those in the Arctic Ocean. A peculiarity of thë tow-net gather- 
nodules, sharks’ teeth, ear-bones of whales, And the etger ings made by the Challenger Expedition in high southern. 
e . L Pd è i t . 
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latitudes, is the great rarity or ab’enc® of the pelagig larvze of 
benthonic*organisms,*and in this-respect they agree with similar 
Theabsence 
of these larve from polar waters may be acc®unted for by the 
mode of development of benthonic arfimals to be referred 
‘to presently. It gmust be remembered that many of these 
pelagic organisms’ ‘pass most: of their lives in water of a 
temperagure , below 32° F., and it would be most interesting to 
learn more about their reproduction and general life-history. 


. Benthos Life of the Antarctic Ocean, 


At present we have no information as to tlfe shallow-water 
fauna of the Aatarctic contifient; but, judging from what we do 
know of the off-lying Antarctic islands, there are relatively few 
species in the shallow waters in depths less than 25 fath®ms. 
On the other hayd, life in the deeper waters appears to be ex- 
ceptiqnally @bundant. The total number of species of Metazoa 
collected by the Challenger at Kerguelen in depths less than 50 
fathoms was about 130, and the number of additional species 
known from other sources from the shallow waters of the same 
island is 112, making altogether 242 species, or 30 species less 
than the number obtained in eight deep hauls with the trawl 
and dredge in the Kerguelen region of the Southern Ocean, in 
depths exceeding 1260 fathoms, in which eight hauls 272 species 
were obtained.” Observations in other regions of the Great 
Southern Ocean, where there is a low mean annual temperature, 
also show that the marine fauna around the land in high 
southern latitudes appears to be very poor in species down to a 
depth of 25 fathoms, when compared with the number of species 
present at the mud-line about 100 fathoms, or even at depths of 
about 2 miles. . : 

In 1841 Sir James Ross stated that the animals he dredged 
off the Antarctic continent were the same as those he had 
dredged from similar depths in the Arctic Seas, and he suggested 
that they might have passed from the one pole to the other by 
way of the cold waters of the deep sea.? Subsequent researches 
have shown that,- as with pelagic organisms, many of the 
hottom-living species are identical with, or closely allied 
to, those of the Arctic regions, and are not represented in 
the intermediate tropical areas, For instance, the most striking 
character of the shore-fish-fauna of. the Southern Ocean is 
the reappearance’ of types inhabiting the corresponding lati- 
tudes of the northern hemisphere, and not- found in the inter- 
vening tropical zone. This interruption of continuity in the 
distribution of shore-fishes is exemplified by species as well as 
genera, and Dr. Giinther enumerates eleven species and twenty- 
nine genera as illustrating this method of distribution. The fol- 
lowing are among the species :—Chimiera (Chimera monstrosa), 
two species of Dog-fish (Acanthias vulgaris and A. Blainvillt), 
the Monk-fish (Rhdiia sguatina), John Dory (Zeus faber), Angler 
(Lophius piscatorius), Bellows-fish (Centriscus scolopax), Sprat 
(Chipea sprattus). The genus by which the family Berycidæ is 
®epresented in the southern temperate zone ( 7rachich/hys)is much 
moreynearly allied to the northern than to the tropical genera. ‘As 
in the northern temperate zone, so in the southern . . . the variety 
of forms is much less than between the tropics. This is espe- 
cially apparent on comparing the number of species constituting 
agenus. In this zone, genera composed of more than ten species 
are tife exception, the majority having only from ‘one to five.” 

. “@olypriok is one of those extraordinary instances in 
whic} a very specialised form occurs at almost oppqgite points 
of the globe, without having left a trace of its previous existence 

*in, or of its passage through, the intermediate space.” 
e Speaking of the shore-fishes of the Antarctic Ocean, Günther 
says: ‘* The general character of the fauna of Magelhzen’s Straits 
and Kerguelen's Land is extremely similar to that of Iceland and 
Greenland. Asin the Arctic fauna, Chondropterygians are scarce, 
ame represented by Acanthias vulgaris afl species of Raja... . 
As to Acanthopterygians, Cataphracti, atd Scorpænidæ are 
represented as in the Arctic fauna, t@o of the genera (Sebastes 
and Agonus) being identical. The Cottidæ are replaced by six 
genera of Trécliinidge, remarkably similar in form to Arctic 
types. . . . Gadoid fishes eeappear, but are lss developed ; as 
usual they are’ accompanied by Myxine. eThe reappearance of 
so specialised a'gerfus as Lycofes is most remafkaple.” 2 , 

These statements with reference to shore-fishes might, with 
some modifications, “be repeated goncerning theqlistribution and 
character of all glasses of marine invertebrates in high northern 


. i “ Antarctic Voyage,” p. 207. ° 
2 Günther, ‘Study of Fishes, pp. 282-290. (EdinBuggh, 1880.) 
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afd high southern latitudes. The Challenger researthes| Siow 
that nearly 250 species taken ia high southern latitudes ceur 
also in the“northern hemisphere, but &re not recorded from the 
tropical zone. ‘Fifty-four speciés of sea-weeds have. also been 





recorded as showing a similar distribution.* Bipolarity,in the e 


distribution of marine organisms is a fact, however |much 
naturalists may differ aseto its extent and the way in which it 
has originated. : 

All those animals which secrete large quantities of carbonate 
of lime greatly predominate in the tropics, such as Corals,” 
Decapod Crustațea, Lamellibranchs, and Gasteropuds. Dn the 
othtr hand, those animals in which there is a feeble develop- 
ment of @arbonate of lime sgructures predominate in cold®polar 





poda, Isopoda, and, Tunic&ta. This difference is in direct rela- 
tion with the temperature of the water in which these organisms 
live, carbonate of lime being thrown down much more rapidly 
and abundantly in warm than in cold water by ammonium 
carbonate, one of ¢he waste products of organic activity. | . 

In the Southern and Sub-antarctic Oceam a large prpportion 
of the Echinoderms develop their youmg after a fashion which 
precludes the possibility of a pelagic larval stage. The young 
are reared within.or upon the body of the parent, and Have a 
kind of commensal connecéion with her tille they are large 
enough to take care of thefħselves. A similar method of jdirect 


development has been, observed in eight or nine species of - 


Echinoderms from the cold waters of the nogthern hemisphere. 
On the other hand, in temperate and tropical regions, the de- 
velopment of a free-swimming latva is so entirely the rule that it 
is usually described as the norma] habit of the Echinodermata. 
This similarity in the mode of development between Arctic and 
Antarctic Echinoderms (and the contrast to what takes place in 
the tropics) holds good also in, other classes of Invertebrates, 
and probably accounts for the absence of free-swimming | larvae 
of benthonic animals in the surface gatherings in Arctic ande 
Antarctic waters. ; j 
What is urgently required with reference to the biological 
problems here indicated is a fuller knowledge of the facts, and 
it cannot be doubted that an Antarctic expedition would | bring 
back collections and observations of the greatest interest|to all 
naturalists and physiologists, and without such information it is 
impossible to discuss with success the present distribution of 
organisms over the surface of the globe, or to form a true con- 
ception of the antecedent conditions by which that distribution 
has been brought about. 


Concluding Remarks. 


There are many directions in which an Antarctic Expedition 
would carry out important observations besides those already 
touched on in the foregoing statement. From the purely 
exploratory point of view much might be urged in favour) of an 
Antarctic Expedition at an early date; for the further progress 
of scientific geography it is essential to have a more exact know- 
ledge of the topography of the Antarctic regions. This would 
enable a more just c of the volume relations of lafid 
and sea to be formed, ‘and in connection with pendulum observ- 
ations some hints as to theglensity of the sub-oceanic crust and 
the depth of the Antarctic ice-cap might be obtained. In case 
the above sketch may possibly have created the impression 
that we really know a great deal about the Antarctic regions, 
it is necessary to re-state that all the general conclusions that 
have been indicated are largely hypothetical, and to again urge 
the necessity for a wider and more solid base for generalisa- 
tions. The results of a successful Antarctic Expedition |would 
mark a great advance in the philosophy—apart from the mere 
facts—of terrestrial science. 

No thinking person doubts that the Antarctic will be explored. 
The only questions are: when? and by whom? I should like 
to see the work undertaken,at once, and by the British|Navy. 
I should like to see a sum of 150,000/. inserted in the estimates 
fox the purpose. The Government may have sufficient grounds 
for declining to send forgi such an expedition at the present | 
time, but that is no reason why the scientific men of the country 
should not urge thatthe exploration of the Antarctic would 
lead to important additions to knowledge, and that, in the 
interests of science tmong Erfglish-speakingepeoples, the United. 





Kingdom should take not only a large but a leading partiin any” » 





. 


such exploration. < : 
1 Murray and Marton, “ Phycological Memoirs of the British Museym,” 
Pat 3? (London, 1895.) me 2 = 
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ientific men generally feel, I think, that shey do not need to 

give! detailed reasons ineconntction with particula» subject$ of 
inquiry, to justify their unanimous desire for an Antarctic Expe- 

e dition, It is enough, surely, for them to pint out the fact that 
a very large area of the surface of our small planet is still almost 
unknown to us. That it should be so seems almost a reproach 
to our civilisation. As to detailed reałons, it may almost be said 
with troth that there is hardly one of the physical sciences on 
«which important light may not be cast by Antarctic exploration, 
Oceanic circulation ; meteorology ¢ abictama distribution of 
animal and vegetable Jife, not only in the presefit but in th® past ; 
geolagy ; mineralogy ; volcanic action under special conditions 
—all of these are subjects on,wfich the phenomena of the 

+ Antarctic regions are sure to bear digectl?. “@ 

If, however, I am asked to specify more particularly the 
qugstion on which I look for invaluable evidence which can be 
got nowhere else, I must name, above all others, the most 
difficult questions involved in quaternary ggplogy. Geologists 

“are nearly all agreed that there, has been, very recently, a glacial 
age—ar? age in which glacial conditions prevailed over the whole 
northern ‘hemisphere to a much lower latitude than they prevail 
now. But geologists differ widely and fundamentally from each 
other as to the form which glacial agencies took during that 
period. In particufar, many geologists believe in what they call 

. an-‘ice sheet ”—-that is to say, in the northern world having 
been covered by an enormous mass of ice several thousand feet 
thick, which, as they assert, ‘‘ flowed” over mountain areas as 
well as over plains, and filled yp the bed of seas of a consider- 
able depth. Other geologists disbelieve in this agency alto- 
gether. They deny that even%uch a body of ice ever existed ; 
it gould not possibly have Moved in the way which the theory 
assumes, They affirm, also, that the facts connected with 
glaciated surfaces do not indicate the planing down by one 
e Universal sheet of enormous weight and pressure; but, on the 
contrary, the action of smal] and lighter bodies of ice, which 
hawe acted partially and unequally on different surfaces -differently 

exposed, . 

We might have hoped that this controversy could be settled 
by the facts connected with the only enormous ice-sheet which 
exists in the northern hemisphere, viz. that which covers the 
great continent of Greenland. But that ice-sheet, enormous 
though it be, does certainly not do what the ice-sheet of the 
Glacial Age is supposed to have done. That is to say, it does 
not flow out from Greenland, fill the adjacent seas, or override 
the opposite coasts, even in so narrow a sheet as Smith’s Sound. 
But this evidence is negative only. In the Antarctic continent 
we have reason to believe that there is a larger ice-sheet, and it 
certainly does protrude into the adjacent seas, not merely by 
sending out broken, floating fragments, but in unbroken ice cliffs 
of great height. Now we want to know exactly under what 
conditions this protrusion takes place. Dr. Murray speaks of it 
as “' creeping” seawards—a more cautious word than ‘‘ flow- 
ing.’ But is it certain that it does even creep? May it not 
simply grow by accretion or aggregation till it reaches a depth 
of water so great as to break PN Gotation? Does it, or 
does it not, carry detritus when no detritus has been dropped on 
its surface? Or does it pick up detritus from its own bed? Or, 
does it push foreign matter before it? Does the perfectly tabular 
form of the Antarctic icebergs indicate any differential move- 

. ment in the parent mass at all; or does it not indicate a con- 
dition of immobility until their buoyancy lifts great fragments 
off? What is the condition of the rocks on which they rest? Is 
there any thrust upon the mass from the mountain ranges on 
which the gathering ground lies? Or is the whole country one 

° vast gathering ground from the continual excess of precipitation 
over melting? These questions, and a hundred others, have tq 
be solved by Antarctic discovery ; and ustil they are solved we 
cannot argue with security on the geological history of our own 
now temperate regions. The Antarctic continent is unquestion- 
ably the region of the earth in which glacial conditions are at 
their maximum, and therefore it is the region in which we mfust 
look for all the information attainablatowards, perhaps, the most 
difficult problem with which geological scjence has to deal. 


, 
A Six JOserH Hooker’s VIEWS. 

, : Dr. Murray’s adħirable summaty of the Scientific information 
obtainable by an organised exploration of the Antarctic regions, 
leaves nothing further to be said ange that head. I can only 
record the satisfaction with which Í heard it,eand my eatnest 
a es 
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hope hat it will lead to, action being staken by the Government 

in the ditection indicated. A =o » * 
Next to a consideration of the number and complexity of the 


object? to be oktained by®an Antarctic Expedition, whé&t dwells ° 


most in my imagination, is the vast area of the unknown region 
which is to be the held for investigation—a region which, in, 
its full extension, reaches from the latitude of 62° S. to the 
Southern Pole, and embraces every degree of longitude. This 
isa very considerable portion of the surface of the gtobe, and 
it is one that has been considered to be ‘for the most’ part 
inaccessible to man ; I will, therefore, ask you to accompany the 
scientific explorereno further than to the threshold of the 
scenes of his Tabours, that you may see how soon and how 
urgently he is called upon to stf&dy some of those hitherto 
unsolved Antarctic problems that he will there encounter. 

If latitude 60° S. an open ocean girdles the globe without 
break of continuity. Proceeding southwargs in it, probably 
before reaching the Antarctic Circle, he encounter§ the floating 
ice fields which form a circumpolar girdle known as “The 
Pack” approximately concentric with the oceanic, interrupted 
in one meridian only, that south of Cape Horn, by the northern 
prolongation of Graham’s Land. Pursuing his southward 
course in search of seas or lands beyond, after the novelty of his 
position in the Pack has worn off, he asks where and how the 
component parts of these great fields of ice had their origin, 
how they arrived at, and maintain their present position, what 
are their rate of progress and courses, and what their influence 
on the surrounding atmosphere and ocean. I believe I am 
right in thinking that to none of these questions can a fuller 
answer be given, than that they originated over extensive areas 
of open water in a higher latitude than they now occupy, that 
they are formed of frozen ocean water and snow, and that winds 
and currentg have brought them to where we now find them. 
But of the position of the southern, open waters, with the 
exception of the comparatively diminutive sea east of Victoria 
Land, we know nothing, nor do we know anything of the 
relative amount of snow and ice of which they are composed, 
or of their agè, or of the winds and currents that have carried 
them to a-lower latitude. ‘ 

.The other great glacial feature of the Antarctic area is ‘‘ The 
Barrier,” which Ross traced for 300 miles in the 78th and 79th 
degree of south latitude, maintaining throughout its character of 
an inaccessible precipitous ice-cliff (the sea-front of a gigantic 
glacier) of 150 to 200 feet in height. This stupendous glacier 
is no doubt one parent of the huge table-topped ice-islands ,that 
infest the higher latitudes of the Southern Ocean; but as in the 
case of the Pack, we do not know where the Barrier has its 
origin, or anything further about it than that it in great part 
rests upon a comparatively shallow ocean bottom. It probably 
abuts upon land, possibly on an Antarctic continent; but to 
prove this was impossible, on the occasion of Ross’s visit, for 
the height of the ship’s crow’s-nest above the sea-surface was not 
sufficient to enable him to overlook even the ypper sufface of the 
ice. Nor do I foresee any other method of settling this 
important point, except by the use ofea captive ballogn, an 
implement with which I hope that future expeditions may be 
supplied. “There were several occasions in which such an 
implement might advantageously have been used by Ross when 
near the Barrier, and more when it would have greatly 
facilitated his ‘navigation of the Pack 

I have chosen the Antarctic Ice as the subj€ct upon vhich to 
address (gis most important meeting, not only because it is 
one of the very first of the phenomena that demand the study of 
the explorer, but because it is the dominant feature in Antarctic® 
navigation, where the Pack is ever present or close by, demang- 
ing, whether for being penetrated or evaded, all the commander's 
fortitude and skill, gnd all his crew’s endurance. 

It may be expected that I should allude to those sections 
of Dr. Murray’s sumfhary that refer to the Antarctic fauna and 
flora; they are mosf important, for the South Polar Ocean swarms 
with animal and vegetable life. Large collections of these, taken 
both by the tow-net and by deep sea soundings, were made By 
Sir§. Ross, who ‘was an ardent naturalis and threw away no 
opportunity of observing and preserving ; but unfortunately, with 
the exception of thé Diatomacez (which were investigated by 

1 I refer to tle ‘‘ pancake” ice, which, in that sea, on several occasions 
formed with great rapidity around Ross’s ships, in lat. 76° to 78°S. in February 
1842, and which agrested their progress. Such ict, augmented by further 
freezing of the water and by snoWfalls, may be i gs as a genesis of 


fields that, when broken up by gales, are carried to th® north and contribute 
to the circumpolar Pack. 
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Ehrenberg), very’ few of the restilts “of his labour, in this 


e direction Have been jfublished. -A better fate, I trust, awaits 


ethe treagures that the hoped-for expedgtion will bring badk ; for 
so prolific is that ocean, that the naturalist neet never be idle, 
no, not even for one of the twenty-fou® hours of daylight 


- throughout an Antagctic snmmer, and I look to the results of a 


comparison of the oceanic life ‘of the Arctic and Antarctic 
regions ag thg heralding of an epoch in the history of biology. , 


THE PRACTICABILITY OF ANTARCTIC EXPLORATION. 


Dr, Nansen said a great Antarctic Expedition should be under- 
taken by the British nation. He confined his ®bsgvations to the 
great importance of a land expedition in the Antarctic continent. 
It would certaiifly be of the highest importance to have it in 
connection ‘with a naval expedition, which would afford, an 
excellent basis for such a land expedition, Dr. Murray had 
already mentionedethe possibilities, and perhaps probabilities, 
that there was a large Antarctic continent covered by an ice- 
cap. They did not quite know yet. It might be that there 
were large islands, and there might be sounds in between covered 
with floating ice. Whether that was so or not, it was certain 
there must be one or several huge ice-caps inside this unknown 
territory in the South, and he felt certain that the exploration of 
these would give scientific information of the greatest importance. 
There were many problems to solve, and the only place they 
could try to solve them in was the polar regions. Green- 
land had already given them much information about the ice- 
sheet, but Greenland ‘was too small, when compared with the 
big ice-sheets in the glacial packs. They should look to the 
much more extensive ice-sheets which they might find in the 
unknown territory. He did not think it would be very difficult 
to reach the Antarctic continent. They must remember they 
knew a great deal more about ice investigatipn than in 
the days of Ross. They had much better ships, and had 
steam, and were not afraid to push the ships into an ice-pack, 
They knew that if they were exposed to pressure and some 
hard times, they had the means to get out of it again ; and his 
opinion was that in the Southern sea they were surrounded by 
much open water all round, and a ship would not run the risk of 
being shut up in ice as long as in the Arctic regions, where the 
seas were shut up by land round about, ‘So Jar as he understood 
it, they would not run so: much-risk in that way in the South as 
in the Arctic, The ice generally opened in calm weather, and that 
was exactly when sailing-vessels would not be able to make use of 
the opportunity to get in. So he thought with their modern 
steamships it would not be difficult to get into the Antarctic. 
It had been said that the ice-sheet in the Antarctic con- 
tinent was difficult to get at. It was difficult to ascend. Of 
course, when they went along the Barrier, as'Ross did, it was 
difficult to get through, and probably the only way would be by 
captive balloons. He believed captive balloons would be of the 
greatest use for exploration in Polar regions. With regard to 
the probable thickmess of the ice-sheet in the Antarctic, some put 
it at 2000 feet, some at 10,000 feet, but he would rather put it at 
20,00@ feet. The height might present considerable difficulty to 
any land expedition. This enormous ice-sheet must have an im- 
portant influence uppn the climatology of the whole world, and 


‘ valuable information might be obtained as to meteorological 


conditjons through an Antarctic expedition. If such a great 
naval expedition, as had been suggested were sent from this 
country, Norway would gladly join in the work and send out 
another expedition to take part in the land work, an@ it would 
,be of the greatest importance if there could be international co® 
operation in these expeditions, because simultaneous observations 
could then be made in these Antarctic regions, and they could 
lay their plans in a more scientific way. * 


Dr. NEUMAYER ON GRAVITY AND TERRESTRIAL 

ë 7 MAGNETISM. œ 

A gravity®survey is, in connection with a thorough geo- 
graphical survey of the Antarctic, orm of the most urgent re- 
quirements of the science of our earth. There are no measure- 
ments of the gravity constant within the Antarctic reg@on ; 
indeed, they are very scarcg in the southern Hemisphere south 
of 30° Jat. S., and they are so closely connected with the theory 
.of the figure of eureearth thateit is hardly po&sible to arrive at 


“any conclusive results in this all-important matter without ob- 


servations within the Antarctic region. It ig impossible to 
foretell what effegt an exact gravity survey in that region might 
exert upon our views with regard to all physical elements 


which depend upon the radius of out earth. Apart from that ' 
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‘ cohsideration, we may® hope for another important enlarge 
l of the knowledge bearing upow the connection between 
' restrial magnetism and gravity. Gravify observations have 
f so much simplified of lafe, by von Herack’s ingenious appa- 
' rátus, that it does fot offer a serious dififculty to multiply 
' gravity determinations within the Antarctic region, so that we 
may well be able to speak of a “‘ gravity survey.” The all-, 
important question of the distribution of land within the South 
Polar region is closely connected with it. The International 


Geodetic Permanent Cognmigsion expressed it as their convic- ~ 


tion that a gravity survey within that region would be of the 
greatest benefit for higher geodetic theories. . 
The probable connectiog between gravity and terre$trial 
magnetism has alreadygbeen referred to. But apart fromjthis, 
a magnetic survey of the “Antarctic region is of the greatest 
importance from other points of view. As, since the time of 
Ross, no other observations of the values of the magnetic] ele- 
ments have been made, we are perfectly ignorant of the values 
of the secular vasiations south of so° lat., though this in-- 
formation is urgently needed for the construetion of trusgworthy 
magnetic charts required in navigation. Of the situation of the 
southern magnetic pole, and of its motion during the last] fifty 
years, we are equally ignorant, though the facts are so highly 
important according to Gauss theoretical deductions. 
Much as the mathenygt®al theory of terrestrial magnetism 
has been developed, of the physical theory of that mysterious 
force in nature we are yet in perfect ignorancg, This defect is 





: certainly to some considerable degrée caused by the want of our - 


knowledge in higher latitudes. *-It seems as if the magnetic 
character of the South Polar regign is such as would afford all 
facility for a sound investigation when compared with the mag- 
netic conditions of the North ‘Polar region. A glance/at a 
magnetic map shows how entirely different is the distribution of 
the magnetic action in both polar regions. 


There is the interesting fact to be noticed in the south oe the'e 


two foci of total intensity are situated on the side towards the south 
of the Australian continent, and nearly on the same meridian. 
The magnetic action which makes itself manifest by magnetic 
storms or disturbances reaches its highest degree likewise bouth 
of the Australian continent, whereas to the south of South 
America the storms become very scarce and of a similar magni- 
tude to those in middle latitudes. This was most strikingly 
proved by the observations in Orange Bay and South Georgia 
during the period of international observations in 1882-83, Of 
course the magnetic south pole and the situation of the foci 
above mentioned, are in close connection with these facts, but 
the reason of their distribution remains unexplained. A discussion 
of all observations on southern polar lights also shows 4 con- 
nection between their frequency and the maximum ‘region of 
magnetic disturbance. f 

Though the examination of these few facts ought to prompt 
the institution of a vigorous examination of the south |polar 
regions, the series is far from being exhausted : there is the 
question of the geoid-deformation, the phenomena of the tides, 
and the structure of i cai its drifting. - ‘ e 
' The resolution of th€ Sixth International Geographical | Con- 
gress that the present cenjury should not be allowed to expire 
‘without unveiling the mysteries of the south polar regions, ought 
to be carried into effect. All scientific institutions and societies 
trust that such will take place without any further delay. 


SIR CLEMENTS MARKHAM ON ANTARCTIC GEOGRAPHY. 


I need scarcely say how fully I concur in every word that 
has fallen from Dr. Murray on the subject of the scientific 
results, and more especially of the geographical results jof an 
Antarctic Expedition. 


It is sufficient to point out the vast extent of the unknown 


area, and that no area of like extent, on the surface. of the earth, 
ever failed to yield results pf practical, as well as of purely 
scientific interest by its exploration. ce 
* But there is much more to be said in the present instance : 
because the little thatewe dp know of the Antarctic regions 
unerringly to the very great importance and interest of the results 
that are certain to attend further research. ; 
The ice harrier, discovered by Sir James Ross, is known to be 





the source of the infmense ice*islands of the southern polar s&. e 


But it has only been seen fora distance of 300 miles. It requires 

far more complete exampation hefore any approach to an adequate 

knowledge can þe obtaifled, respecting the extent and nature of 

thessupposed ice-cap in its rear. Se aa 
e 


points , 





$ d s t 2 
‘Marcu 3; 1898] ý 





is 7 `. e wy 
Nw knew that the southern continent js a fegion -of actual 
svojeanic activity; but the extent, nature, amd effect ‘of that 
activily remain to be ascestained. o : 
On the Antarctic Circle land has been reported at numerous 
ie points, south of Australia and the Indian gcean, but it is un- 
know whether what has been’ Seen indicates islets and rocks, or 
a continuous coast-line. : 
* Dr. Murray has pointed out that the Whole southern continent 
is certainly not bounded by such an ice-wall as was seen by Sir 
' James Ross, and is not covered by an ice-cap. But the extent 
alike of the ice-cap and of the uncovered land is unknown, 


We are ignorant of the distribution of land Gnd sea, aid of 


ice ang water in summer, and of the causes which influence such 
distribution. bad 
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level currents above them, siding swiftly along on their steep 
poleward gradients, must all be consideaed togethes. They 


In the northern hemisphere this great eddy is much interrupted 
by continental high gpressure in winter, or low pressure in 


by irregular disturbances of the general gircufation in the form , 
of storms” (p. 110). 

Now the facts of observation do not support tfe theory of 
the existence, at any season of the year, of a low barometric 
pressure, or an eddy of winds, round or in the neighbouring regions 
of the north pole. “Observations do not show us any prevail- 
ing winds blowing homewards to tpe north pole at any time 
of the year. Further, no low barometric pressure occupies the 


e 
e These are some of the geographical pr®blems to be solved. e immediate polar region in any month ; but instead, the opposite 


The investigation of each one of them: will lead to further dis- 
coveyies as yet undreamt of, which must needs be of the deepest 
interest to geographers, 

. There are eminent men present who will no doubt refer to the 
results of Antarctic exploration as regards other branches of 
science. ° Combined *togegher they make the discovery-of the 
unknown parts of the Antarctic region the greatest and most 
important work ‘that remains‘for this generation of explorers to 


achieve. 
s 


“ ; 
METEOROLOGY AND ANTARCTI@ EXPLORATION. 


Dr. Alexander Buchan stated that the remarks he was about to 
make would have efclusive reference to the first two paragraphs of 
Dr. Murray’s address, under the beading of ‘‘ The Atmosphere” ; 
or, rather, more immediately to the relation between mean‘atmo- 
spheric pressure ‘and prevailing’ winds. He supposed he had 
been, asked to speak on this occasion, from the extensive and 
minute knowledge of the subject he had necessarily acquired in 
the preparation of the reports on atmospheric and oceanic circu- 
Jaticn which were published as two of the reports of the scientific 
results of the voyage of H.M S. Challenger. 

Tite former of these reports, on atmospheric circulation, is 
accompanied by twenty-six maps, showing by isobars for each 
month and the year the mean pressure of the atmosphere, and 
by arrows the prevailing winds of the globe, on hypsobathy- 
metric maps, or maps showing by shadings the height of the land 
and the depth of the sea; first on Gall’s projection, and second 
on north circumpolar maps on equal surface projection. The 
isobars are drawn froin mean pressures calculated for 1366 places, 
and the winds from even a larger number of places, distributed 
as well as possible over the whole globe. It is also of importance 
to note that averages of pressure and prevailing winds are pub- 
lished with the report—an accompaniment to the maps of mean 
atmospheric pressure and prevailing winds of the globe not yet 
given in any other series of maps of mean pressure and prevail- 
ing winds. ` 

This then is the work undertaken and published in these 
reports, which occupied seven years in preparing, as time could 
be spaged from official duties. The result of the charting of the 
pressure and prevailing winds is cere nd with your back to 
the wind, then the centre of lowest pressuMthat causes the wind 
will be to the left in the northern hemisphere, and to the right 
hand in the southern hemisphere, a relation well known as Buys 
Ballots law.. In charting the 1366 pressures and the relative 
prevailing winds, no exception was found in any of the two hemi- 
Spheres, This is one of the broadest generalisations science can 
point to. : : 

Some years ago a theory of atmospheric Circulation was pib- 
lished by the late Prof. Ferrel which, as it is not accordant 
with the broad results arrived at in the report of atmospheric 

“circulation in the Challenger Reports, calls fot serious considera- 
tion on account of its bearing on any attempt proposed to be 
undertaken for the exploration of the Antarctic regions, 

One of the more recent expositors of this theory is Prof. Davis, 
of Harvard College, who, in his ‘Elementary Meteorology,” 


givés an admirable exposition of the results now arrived at by, 


the various workers in meteorology, and af the opinions an 


. theories promulgated by different metebrologists in different de- ` 


partments of the science. The book is largaly used in secondary 
schools and colleges of the United State& and: these views are 
all gut universally peld there, and are nov spreading over 
» other countries. 
The ‘following extracts from ‘Davis’s book fairly represent 
these views as generally entertained. , : j , 
* The surface winds of the temperate latitudes@and the high- 
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holds good for the four months from April to July, In April 
and May the mean atmospheric pressure is higher iņ the region 
of the pole than it is anywhere in the northern hemisphere 
north òf 43° lat. N. ; and in June and July, also higher than it 
is anywhere north of 55° lat. N. Now the higher pressure in 
these four.months necessitates the existence of upper currents in 
order to maintain this high pressure about the north pole. 
These upper currents toward the pole are exactly.opposed to_ 
the requirements of the theory, which intimates that the upper 
currents in the region of the pole must necessarily blow not 
towards but from the pole. y 

The actual centre in this hemisphere, north of the tropics, 
towards which the winds on or'near the surface of the earth 
blow, is not the north pole; but, in the winter months, the 
low barometric depressions in the north of the Atlantic and 
Pacific respectively, and in the summer months, the low baro- 
metric depressions in the Eurasian and North American con- 
tinents ; and the sources out of which the prevailing winds blow, 
in the winter months, the high pressure regions in Siberia and 
North ‘America ; and in the summer months, the high pressure 
regions lying northward of these continents, which, as already 
explained, are virtually the polar region itself. These are the 
facts in all regions where the winds, according to the theory, 
become winds blowing over the earth’s surface. 

As regards the southern hemisphere, Prof. Davis states 
that— 

“ In the southern hemisphere the circuthpolar eddy is much 
more symmetrically developed.” Again, ‘the high pressure 
that should result from the low polar temperatures Is therefore 
reversed into low pressure by the excessive equatorward centri- 
fugal force of the great circumpolar whirl ; and the air thus held 
away from the polar regions is seen in the tropical belts of high 
pressure” (pp. IIO, 111). : 

The interpretation of this is that the remarkable low-pressure 
region of the southern hemisphere is continued southward to the 
‘south pole itself, the pressure diminishing all the way ; and that 
in the region of the south pole, the air currents poureg thither- 
wards along the surface;of the ‘earth, ascend and thence pro- 
ceed northwards as upper‘currents of such enormous intensity 
and volume, that they pile up in the tfopical region of the 
southern hepisphere a mean sea-level atmospheric pressure 
about an inch and a half more than the sea-level pressure near 
the south pole whence it starts. Now, to bring the matter to 
the business which this meeting of the Royal Sdéciety has taken 
in hand—if this theory be true gnd supported by the facts of 
observation, it is plain that no meteorologist could signify his 
approval ofmny scheme that could be proposed for exploring the 


westerly winds, if they blow vortically round and in upon the 
‘pole, heavily laden, as they necessarily would be with the aqueous® 
vapour’ they have licked up from the Southern Ocean, would 
eoverspread Antartica with a climate of all but continuons rain, 
sleet, and snow, whigh no explorer, however intrepid and 
enthusiastic, could pqssibly face. ° > 
But is this the state of thjngs? Let it be at once conceded 
that, as far south as about 55° lat. S., the prevailing winds and, 
the stgadily diminishing mean pressures on advancing south- 
ward fairly well sipport the theory. South of this, however, 
southerly and south-easterly winds ‘begin fo increase in fre- 
quency, until frome60° lat. S. into pigher latitydeg, they b&come 
the prevailing Winds. This is abundantly shown from the 
winds charted on the maps of the Challenger Report, as well 
as from the undhimous expemiente of all those who have 
navigated this region from Rogs to the present ttme.s Thus the 


poleward blowing winds from west-north-west in these summer , 


ny es 
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summer, and by obstruction from mountain ranges, as well as» , 


Afitarctic regions, it being obvious that these strong west-north- , 


combing to form a vast aerial vortex or eddy ardund the pole. e” 
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° months stop short, af least, thirty degrees of latitude from the 
south polg. ° 
These prevailing 8.S.E. winds necessarily imply, as has been 
showrf in the case of the north pole,*the existgnce of a*more or 
less pronounced anticyclone overspreading Antarctica ; which in 
_ its turn necessarily implies the existence of upper currents from 


the northward, bowing towards and in upon the polar region , 


to make good the draiff caused’ by the surface out-blowing south- 
easterlyewinds. It may therefore be concluded that both the 
surface winds and the upper aerial currents are diametrically 
oppos¢d to the requirements of this theory. 

at is now urgently called for is a welbequipped Antarctic 
Expedition to make observations which wil? enable meteor- 
ologists to settte definitely fhe distribution of atmospheric pres- 
sure and the prevailing winds of this great region. Were this 
done, the position in the Southern Ocean of the great rfhg of 
lowest pressure hat encircles the globe could be mapped out ; 
and gince & is towards this low-pressure ring that the wind- 
driven surface currents of the ocean flow, a contribution would 
thereby be made to oceanography, of an importance that cannot 
be over-estimated, particularly as regards the great question of 
oceanic circulation. 3 - 


SIR ARCHIBALD GEIKIE ON ANTARCTIC GEOLOGY. 

Hardly anything is yet known of the geology of the Ant- 
arctic regions. By far the most important contributions to our 
knowledge of the subject were made by the expedition under Sir 
James Ross. But as he was unable to winter with his ships in 
the higher latitudes, and could only here and there with difficulty 
effect a landing on the coast, most of the geological information 
brought home by him was gathered at a greater or less distance 
from the land, with the aid of the telescope. Within the last 
few years several sealing vessels have brought home some 
additional scraps of intelligence, which only increase the desire 
for fuller knowledge. 

As regards the land, merely its edges have here, and there 
been seen. Whether it is one great continent or a ‘succession of 


islands and archipelagos may possibly never be ascertained. We | 


know that in Victoria Land it terminates in a magnificent moun- 
tain-range with peaks from 10,000 to 15,000 feet high ; but that 
elsewhere it is probably comparatively low, shedding its ice-cap 
in one vast sheet into the sea. node 

The rocks that constitute the land are still practically unknown. 
The dredgings of the Challenger Expedition brought up pieces of 
granite, gneiss, and other continental rocks, and detritus of these 
materials was observed to increase on the sea-floor southwards in 
the direction ofthe Antarctic land. More recently several sealing 

’ vessels have brought home from the islets of Graham Land to 
the south of the South Shetlands pieces of different varieties of 
granite, together with some volcanic rocks and fossiliferous lime- 
stones. So far as these rocks have been studied, they do not 
appear to differ from similar rocks all over the globe. The 
granites have been found’ by Mr: Teall to be just such masses as 

emight have come from any old mountain group in Europe or 
Amgrica. . 

Among the specimens sent to me by Captain Robertson, of 
the Actzve, from Joinville and Dundee Islands, wltich form the 
north-eastern ‘termination of Graham Land, there was one 
piece of reddigh jasper which At once attracted my attention 
fron? its resemblance to the “ radiolarian cherts” now found to 
be so widely distributed among the older Paleozoic rocks, both 
in the Old World and in the New. On closer examjnation, this 
first”impression was confirmed ; and a subsequent microscopic 

* study of thin slices of the stone, by Dr. Hinde, proved the un- 

edoubted presence of abundant radiolaria. The specimen was a 
loose pebble picked up on the beach of Joinville Island. We 
have no means of telling where it came from, or what is its geo- 
logical age. But its close resemblance to the radiolarian cherts 
sè persistent in the Lower Silurian fofmations of the United 
Kingdom, faises the question whether thete are not present in 
the Antarctic regions rocks of older Paleozoic age. 

e It would be of the utmost interest to discover such rocks 72 
sifu, and to asctrtajn how far their fossils agree with thos@found 
in deposits of simifae antiquity in lower latitudes ; or whether, as 

- far back as early Paleozoic time, any difference in climate had 
begun to showtits@lf between®the polar and cthgr regions of the 
earth’s surface, j 

Among the specifhens brought homeby Dr. Denald and Captain 
Larsen from Sgymour Island, in the same region, are a few 
containing some half-dozen species of fossil shells which have 
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heen famed afid described by Messrs. Sharman and x we 
who suggest thatethey point to the existence of Lower Tein? 
rocks, one of the organisms res€mbliag a form found in the old 
Tertiary formations of Patagonia. Large well-developed spoll; of 
Cuculiæa and Cyihgea undoubtedly indicate the former existence, 
of a far milder climate in these Antarctic seas than now prevails. 
If a chance landing for a few hours on a bare islet could give 
us these interesting glinfpses into the geological past of the south 
polar regions, what would not be gained by a more lejsurely and 
well-planned expedition ? $ 
But perhaps the geofogical domain that would be most|sure to 
gaén“argely froh such exploration would be that whigh embraces 
the wide and fascinating field of volcanic action. In the splendid 
harvest of results brought fiome by Sir James Ross, one of the 
most thrilling featufs was the discovery of a snowy volcanic* 
cone rising amid the universal snows of Victoria Land toa height 
of more than 12,000 feet, and actively discharging ‘‘ fame and 
smoke,” while other lofty cones near it indicated that they too 
had once been in vigorous eruption. Ross landed on lone or 
two islands near that coast, and brought, away some pieces of 
volcanic rocks. : ê ° 
If we glance at a terrestrial globe we can readily see that the 
volcanic ring or *‘ circle of fire,”. which nearly surrounds the vast 
basin of the Pacific Ocean, is prolonged southwards into New 
Zealand. The few obsegv&tions that hate been made/in the 
scattered islands furthef south show that the Auckland, Campbell,, 
and Macquarrie groups consist of, or at least include, materials of 
volcanic origin. Still further south, along tħe same general line, 
Mr. Borchgrevink has recently,(1894~95) made known the ex- 
tension of Ross’s volcanic platorm northwards to Cape |Adare, 
the northern promontory of Victoria Land. He noticed there 
the apparent intercalation of la¥a and ice, while bare snoyless 
peaks seemed still further to point to the continued activity of , 
the volcanic fires. Some specimens brought by‘his -expedition 
from Possession Island, were found by Mr. Teall to bel highly 
vesicular hornblende-basalt, while one from Cape Adare was a 
nepheline-tephrite. This region is probably one of the emost 
interesting volcanic tracts on the face of the globe. Yet) we can 
hardly be said to know more of it than its mere existence, The 
deeply interesting problems which it. suggests cannot be worked 
out by transitory voyagers. They must be attacked by observers 
stationed on the spot. Ross thought that a winter station might 
be established near the foot of Mount Erebus, and {hat the 
interior could easily be traversed from there to the magnetic pole. 
But it is not-merely in Victoria Land that Antarctic volcanoes 
may be studied. Looking again at the globe, we observe that 
the American volcanic band is prolonged in a north and south 
line down the western side of the southern continent. [That it 
has been continued into the chain of the South Shetlands and 
Graham Land is proved by the occurrence there of old sheets of 
basalt, rising in terraces over each other, sometimes to a height 
of more than: 7000 feet above the sea. These denuded lavas may 
be as old as those of our’ Western Isles, Faroe, Iceland, and 
Greenland. But'that volcanic. activity is not extinct thgre has 
recently been found by ain Larsen, who came upon a grpup 
of small volcanoes ing islets along the eastern coast-line of 
Graham Land. Itis tantalising to know no more about them. 
Another geological fiel where much fresh and important in- 
formation might be obtained by Antarctic exploration is that of 
ice and ice-action. Our northern hemisphere was once en- 
veloped in snow and ice, and though for more than half a cen; 
tury geologists have been studying the traces of the operations 
of this ice-covering; they are still far from having cleared up all 
the difficulties ofthe study. The Antarctic ice-cap is the largest 
in the world. Its behaviour could probably be watched along 
many parts of its margin, and this research would doubtless* 





e| afford great help in the interpretation of the glaciation of thé 


northern hemisphere. 

To sum up:—Geologists would hail the organisation and 
despatch of an Antarctic Expedition in the confident assurance 
that it could not fail greatly to advance the interests of their 


“science. Among the questions which it would help to elucidate, - 


mention may be made ofthe following :— 

The naturé of the gocks forming the land of the Antarctic region, * 
and how far these roaks contain evidenge bearing on the history 
of terrestrial climates. . ' a 

The extent to which the Known fossiliferfus formations of ouf , 
globe can be traced towards the poles ; the gaps which may occur 
between these formatins andethe light which their study may. be 
able to thrown the cVolution of terrestrial topography. 

ee 
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+ The hi8tory of volcanic action in the paæ%t, and the conditiohs 


~itder which it is continued now in the polar regions ; whether 


«e@ 


" ‘ations may be traceable, indicatin 


* in regard to any lava-sheets intercalated in the ice. 


in high latitudes vulcani$m, either in its internal {magmas or 
superficial eruptions, manifests peduliarities not observable 
nearer to the equatbr; what is the nature*of the volcanic pro- 
ducts now:ejected at the surface; whether a ‘definite sequence 
can be established from the eruptiongof still active volcanoes 

ack into those of earlier geological periods in Antarctic lands ; 
and whether among the older sheets leaf-beds or other intercal- 
the, prolongation of a well- 
developed terrestrial flora towards the south pgle. e 

The influence of the» Antarctic climate upon the rocks exp8sed 
to it®action; the effects of contagt with ice and snow upon 
streams of lava; thé result of the seaward creep of the ice-cap 


ceivable that portions of Java-streams might be broken off by 
thesonward motion of the ice which they overspread, and might 
thus be carried out to sea, intercalated in or capping ice-hergs- . 

The physics of Antarctic ice in regard to the history of the Ice 
Age in northern Europe and America. 


e 
i ANTARCTIC FAUNA. 


Although an‘ardent advocate of Antarctic exploration, Mr. 
Sclater acknowledged that, as regards the higher vertebrates, 
with which he was*most conversang there was little chance of 


. the discovery of new forms of animal®life in the South Polar 


> 


continent. The Antarctic mammals and birds (of the latter 
of which about tWenty species were known) were exclusively 
of marine forms. Not a single land-mammal or land-bird had 
been yet obtained in Antarctica. As regards the class of 
fishes and the marine invertehyates, the case was quite different, 
and great discoveries might be anticipated in these groups, 
where very little had yet been’ done. The most promising 
zoological subject of Antarctic exploration seemed to him, how- 

e ever, to be the further investigation of.the extinct fauna. The 

- few fossil remains already obtained indicated the former exist- 
ence in the South Polar area of a very different climate from 
that which now prevailed there, and further researches on this 
point might lead to most important results. 

Prof. D'Arcy W. Thompson said that all we knew of the deep- 
sea life of the Antarctic came from eight hauls of the dredge, 
which hauls were, by common consent of the naturalists of the 
Challenger, the most productive of the whole cruise. The 
fauna of every ocean urgently demanded further exploration, 
for we knew now no more about the fauna of the deep-sea than 
was known a hundred years ago of the fauna of the shore. But 
the circumpolar fauna of the South, at the meeting of all the 
great oceans, presented problems of peculiar importance. He 
considered Dr, Murray’s theory of a “ bipolar fauna,” closely 

“akin both in the Arctic and Antarctic, as not proven; but he 
believed that there were many remarkable cases of continuous 
distribution, especially along the cold waters of the Western 
American coast from the Antarctic into the North Pacific, and 
even eto Japan.’ If the “bipolar -hypothesis” were broken 
down, Antarctic exploration woul to new generalisations, 
not Jess interesting, to take its place. ° 


Admiral Sir William Wharton said that an Antarctic Expedition 
must be under naval discipline. He hoped that such an expedi- 
tion would not be far off, and he felt sure there would be a rush 

+ of officers and men to join it. s 


Sir John Evans, in briefly summing up the discussion, said it 
had maintained a high level, and that the meeting had been pro- 
longed to an unprecedented hour in the Royal Society. Al were 
agreed as to the immense advantages of an expedition, and he 

. was sure it would find a warm advocate in the Hydrographer to 
the Admiralty. 





ON THE ABSORPTION OF LIGHT BY 

y FLUORESCING BODIES} Pe 
. MBE JOHN BURKE has recently given to the Royal 
Society of London (see NaT6RE, vol. lvi. 9. 261) the 
result of some experiments which afford ay important indication 
of the mode of action*of bodies during fluorescence, and which 
«mfy lead to a clearer conception of Kirchhoff’s law on the 

* equality of the emissive and absorptive powers of bodies 
The following is one form of Mr. Yes experiment :—A 


“1 Translation of a aper, by Prof. C. E. Guflldame, in the Revue Géndyale 
aes ‘Selences, December 15, 1897. ss 
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photographic plate, r (#ig.¢1), is adjusted before two equal 
cubes o 
emanating from B is obliggd to pass through a béfore mpaching e 
the photographie plate P. 

The source of light s, rich in the ultra-violet, illuminates the 
cubes by rays parallel to the plate, which is 
direct action of the source. An image is first formed by letting 
the exciting rays act on the two cubes simultangously. The 
plate is then displaced, and a second image is produced by 
illuminating each of the cubes separately, each for the same 
length of time as in the first experiment. “e 

The result isthaf on development the resultant impression of 
the two separate effects is always much more igtense than that 
of the first due to the two conjointly. 

Tee simplest explanation of this curious phenomenon is to 
suppose that the cube a absorbs*the light emitted by the cube 
B more strongly when it-is in a state of fluor&cencg than when 
it is screened from the exciting s 
source. At first sigħt this pro- S l7 p 

: S 
perty of fluorescent bodies ap- = 
pears to be a direct consequence PN 
of Kirchhoff ’s Jaw, all luminous / | x 
bodies absorbing the radiations 
which they are capable of 
emitting. But on looking at the 
matter more closely we find that 
this Jaw, which includes so 
many facts, does not directly 
apply to the phenomenon dis- 
covered by Mr. Burke. This 
law states, in general, that all 
bodies, af a given temperature, 
have an emisSive power and an 
absorptive power which are equal 
for each kind of radiation they 
emit. But we sce here'a class 
of bodies which, without having 
their temperature visibly altered. 
have their absorptive power 
changed, in consequence ol 
the fact that, by a cause ap- 
parently different from an ele- 
vation of temperature, they 
emit, momentarily, and under the action of an external source, 
radiations which are extinguished at the same time as the 
excitation itself. By this excitation the molecule is not per- 
manently altered, and it does not become susceptible of 
vibrating in unison with the light to which it had attained ; but 
if, by an-external cause, it is given this vibratory movement, 
then, and only then, it becomes a resonator for the radiations 
identically the same as that which it emits. . 

A familiar illustration will give us a more vivid congeption of - 
the mechanism of the phenomenon. Let u$ suppose a sound, 
wave to approach a fixed tuning-fork of another pitch ; the 
wave will pass on unabsorbed. But if we force the tuning-fork 
in such a way as to make it emit a note identical with that 
of the wave which approaches it, then it will behave as a 
resonator and will evidently become absorbent to the passing 
wave. The tuning-fork is thus capable of absdrbing the yibra- 
tory energy which reaches it, not merely when, the lattgr corre- 
sponds to its natura] period of vibration, but also when it possesses 

period @dentical with that of the forced vibration thet is 
momentarily imparted to it. ° 

It is probable, similarly, that the fluorescent molecules are 
excitgd momentarily to a forced vibration, and become, for aß 
instant, susceptible of absorbing the vibrations of the same 
period. ° pe 

It will be found, perhaps, that the familiar statement of 
Kirchhoff’s law will apply, on comparing the sma number of 


Fic. 1. 


| fluorescent molecules in the uranium glass, to any molecules 


whatsoever which have been raised to a fictitious temperature 
corr@sponding to their vibratory state. This exjension of the 
notion of temperature has already been suggested with regard to 
various luminous phgnomena other than that of incandescence, 
but it had merelyeled, up to the present, to,the heaping’ up of 


difficulties witHout arriving at anything conclusive. 


It seems to mg far simpler to suppress th nofion of fex:pera- 
ture altogether in Kirchhoff’s faw, which is far too general to be 
limited by a conception that gught to have a prtcis¥ and definite 
signification. | “> ‘ 

e 


screened from the , ® 


uranium glass, A and B, pladed’so that®the light , ° 





JT isdémpossible here to do more tan call attention bo these 
two memoirs; the subject with which they deal is too 
intricate to be intelligible without the aid®of diagrams. 


- * The author of the first appears to hold quite peculiar views on 


the nature of valency awd chemical combination Each atom is 
surrounded by a ‘‘sphere of action,” and this represents the 
volume of the element; whereas the volume of a compound 
molecule is less than the sum of the volumes of its components, 
for their spheres of action are supposed tg interpenetrate to a 
certain extent when combination takes place® Their partial 
interpenetratiog gives rise te a complex surface of action for the 
molecule, which may be of a polar character, and approximates 
in form to asphere when the molecule consists of a large number 
of atoms. Crystallisation is due to the attractive juxtaposition 
of such polar mdlecules. For the author’s general views the 
reader is referred to his previous work, “‘ Die Kraft und Materie 
in Raume.” 

The present memoir is an elaborate study of the development 
of a number of complex forms by the superposition of spheres 
layer by layer on one or other of a few simple “ embryos ”; for 
example, on a tetrahedron composed of four equal spheres in 
contact. The whole process is illustrated by twenty-six excellent 
plates, which appear to be photographs of skilfully constructed 
stacks of balls. On all matters the author expresses himself 
with remarkable confidence, and claims to have solved the 
problem of crystallisation. 

We doubt, however, whether all the types of crystalline 
symmetry are covered by the author's hypotheses, and some 
of his groups appear to be incompatible with what is known of 
crystals. 


Mr. Barlow’s first communication on the subject of crystalline 


structure was made to this journal (vol. xxix, p. 186) in 1883, 
and was also illustrated by the regular grouping of spheres of 
different sorts. That paper was characterised as ‘‘an interesting 
and ingenious memoir” by the late Prof. Sohncke, who ex- 
pressed the hope that his own criticisms (p. 383) would induce 
the author “to establish his theory in a more solid and more 
general way.” Since that date Mr. Barlow has published 
several investigations on the subject, and the present memoir, 
which appears in the scientific Proceedings of the Royal Dublin 
Society, is an extended study of the close-packing of spheres of 
different sizes. In the arrangement and re-arrangement of such 
stacks he ingeniously traces a number of interesting analogies 
which lead him far beyond the features of mere crystalline 
growth and structure into chemical combination and decom- 
position, solution, diffusion, and the phenomena classed under 
stereo-chemistry. 

Mr. Barlow himself regards the close packing of spheres as 
representing the position of equilibrium of mutually repellent 
particlespand this he believes to be the key to all the problems 

econsidered; but*the reader must be referred to the original 
memoir for the details. 

The study of crystalline structure as represented by the close 
packing of spheres or other figures is now being prosecuted by 
several investiga®ors in very different ways, and with very 
different interpretations. The geometry of the subject is, of 
couwe, independent of all the speculations which gather round 
it, an@ deserv@s the very serious attention of chemists and 
physicists: ; r 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


CAMBRIDGE. — Mr. ` Oldham, the’ University Lecturer in, 


Geography, announces a public lecture on the North-west 
Frontier of India. Sir George Roberts®n, K.C.S.I., of Chitral 
fame, will take the chair. be 

The late Mr. Frank Chance has bequeathed 400 volumes to 

* the University Library. 

The Muséunls §yndicate report that owing to the iffcrease 
of the number of buildings under their charge, and the greater 
requirements for research and other students, the sum placed 
at their dispdsal*for the arfnual maintenante,of the scientific 
‘departments must be augmented by 3004 

1* Das Prokiém der Krystalfisatéon.” By A. Turner. Pp. 98; 26 
plates. (Leipzig #1897.) , 
< “A Meghanical Cause of Homogeneity of Structure and Symmetry 


+ geometrically investigated; with special application to Crystals and to 
. Chemical Combination.” By W. Barlow. Pp. 164. (D&tgi 


in: 2897.) 
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°A proposal is padè by the Local Lectures Syndicate for the a 
granting of a diploma in Arts te University Extension stude&ts 
who have passed through a prescribed course of study and 
examinations, 





E ai, . e . bd 
Dr. GOTTLIEB, assistant professor of pharmacology in the 
University of Heidelberg, has been provisionally appointed sug- 
cessor to the late Prof. Dr. W. von Schroeder. 


Mr. A. 'E. Briscoe has' been appointed Principal of the new ' 
technical instituge in cofrse 6f erection at Stratford. Mr. Briscoe 
is at Present hedt of the Physics and Electrical Department of 
the Battersea Polytechnic. e 


e 

REFERRING to thegLondon*University Commission Bill, 1898, 
which was introduced intò the’ House of Lords by the Lord* 
President of the Council on February 21, and read a first time, 
the British Medical Journal points out that it differs from the 
Bill of 1897 in the omission of the names of the Commissioners. 
From the schedule appended to. the Bill it appears that the con- 
stitution of the Senate is modified by giving to the Couycil of the 
City and Guilds of London Institutesone member, and by re- 
ducing the numher of Crown nominees from five to four. The 
number of members of the Senate is thus retained at the same 
figure, fifty-five, or with the Chancellor, fifty-six. In the para- 
graph dealing with Fatulties, the sub-section recognising 
examiners appointed by the University as members of the- 
Faculties has been omitted. The instrucgions to-the Com- 
missioners as to examinations are practically the same, and the 
Senate will be required to hold separate examinations for internal 
and external students unless ig otherwise determine, “ either 
generally by regulation, or as toe particular subject by order.” 
But there is this rather important addition, that the Senatee will 
be required to communicate any such regulation to Convocation. 
Part II. of the Schedule is now headed, ‘* Matters for which pro- 
vision. must be made.” These include the adequate protection 
of all classes of students whether external or internal, collegiate 
or non-collegiate, the recognition of teachers of the Univetsity, 
and the regulations for the admission of internal students. The 
sub-clause dealing with this last point has been modified, and as 
it nows reads persons to be recognised as internal students will 
be “students who have matriculated at the University, and are 
pursuing a course of study approved by the University under one 
or more of the recognised teachers of the University.” 


THE official report of the Proceedings of the recent annual 
general meeting of the Association of Technical Institutions, 
containing the address delivered by the President, the Right 
Hon. Sir Bernhard Samuelson, Bart., F.R.S., has been issued. 
In the course of his remarks the President pointed out that 
much good will arise from the concordance between the various 
educational agencies which has been arrived at in ten or twelve 
county boroughs, one of the most conspicuous examples of 
which is Manchester, where the School Board, the City autho- 
rities with their splendid technical schools, and the Owens 
College of the Victoria University are all acting in hatmony, 
and constructing the léffde much talked of, but still so rately 
provided, on which a child can by intelligence and perseverance 
mount from the humbles» to the highest intellectual position. 
As to the expenditure of the funds available for technical in- 
struction, Sir, Bernhard Samuelson presented the following ques- 
tions to his audience :—Have we fully considered the relative 
value of the various degrees of technical education ; would if 
have been better for the nation if the 800,000/, per annum of 
Customs and Excise Fund had been in the main devoted to the 
higher rather than to the primary and secondary grades of 
technical education? Would not the lower grades even have. 
been better served if we had in the first instance made a deter- 
mined effort to extend and improve general elementary and 
secondary education? Many educationists would answer these 
questions in the affirmativa 
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Royal Society, February 3.—‘‘ Researches in Vortex 
Motion. Part IÍ. On Spiral or GyroStatic Vortex Aggré- 
gates.” By W. M. Hicks, F.R.S. . 
The chief part ofthe paper refers to a kind of gyrostatic 
aggregate. he inv€stigation has brought to light an entirely 
fw system of spiral vortices. 7 


+ 
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mun The general conditions for the existence of such systems are 
determined, and are worked ouf in more detail for $ particular 
case of spherical aggregate. It is feund that the motion in 
. meridian planes is determined from a certain function y in the 
usual manner. The velocity along a parallel of latitude is 
given by v = (})/p where p is the distance of the point from the 
straight or polar axis. The function W satisfies an equation of 
the form (when expressed in polar coordinates) 
ay Tay _ cote dy _ _ th 
l d? P dë 7 dé PE Tay ®. 
where F afd / are. both functions of y. The case F eniforms 
and fœ% is treated more fully. €f f= Apja where a is the 
e radius of the aggregate, “o 8 
„afi [Ar L 7 } sa 
, 4 A{h(¥) ZJO) } sine. 

The most striking and remarkable fact brought out is that as 
~ increases we get a periodic system of familfes of aggregates. 
The mergbers of eaeh family differ from one another in the 
number of layers and equétorial axes they possess. According 
to the number of independent axes they are called singlets, 
doublets, triplets, &c., in contradistinction to more or less 
fortuitous or arbitrary compounds: of the former which are con- 
sidered later and called monads, dydiss triads, &c. Of these 
‘families two are investigated more in detail than the others, 
both ‘because they sre specially interesting in their properties 
and because they serve as-limiting cases between the different 
series. In one family (the a, fanily) all the members remain at 
rest in the’ surrounding fluid. dn the other (the a, family) a 
distinguishing feature, commor®to all the members, is that the 
stre@m lines and the vortex lines are coincident. ` 

The parameter A gives the total angular pitch of the stream 
lines on the outer current sheet. The first aggregates—with 
a<5°7637 (the first A, value)—behave abnormally. Beyond 
these, we get successive series, in one set of which the velocity 
of transladion is in the same direction as the polar motion of the 
central nucleus, in the alternate set the velocity is opposite, and 
the aggregate regredes in the.fluid as compared with its central 
aggregate. . 

At the end of the paper a theory of compound aggregates is 
developed. It is not worked out in detail in the present com- 
munication, but the conditions are determined for dyad com- 
pounds, whilst a similar theory holds for triad and higher ones. 
Each element of a poly-ad may consist of singlets, doublets, 
&c. ~The equations of condition allow three quantities arbitrary 
—as for instance ratio of volumes, ratio of primary cyclic con- 
stants, and ratio of secondary cyclic constants. , 

At the end of the abstract, illustrations of the relations of the 
theory to the vortex cell theory of the ether, and to the periodic 
law of the chemical elements are touched upon. ` 


February 10.—~‘‘The Development and Morphology of the 
Vascular System in Mammals. The Posterior End of the 
Aorta and the Iliac Arteries.” B red H. Young, M.B., 
F.R.C.S., and Arthur Robinson, M.D. eè 

Though numerous observations have been made on the 
development of the systemic aorta afd on the'aortic arches, 
including their modifications and transformations at-the head end 

-of the embryo, but little attention has hitherto been given to 
the development and modifications of the primitive vessels and 
the aortic arches at the caudal end. 

The view that the primitive aortæ are prolonged backwards 
from the dorsal region into the tail, and that, fusing there, they 
form a caudal aorta—the middle sacral artery—seems to be 
«generally accepted by embryologists. The iliac arteries are 
accordingly regarded’ as segmental vessels. : 

Observations on the development of thesposterior end of the 
aorta and its terminal branches in mammals point, however, to’ 
very different conclusions. k 

The primitive aortæ are not directly continued into the 
middle sacral artery, but into primary caygal arches, one on 
each side, the ventral continuations of which either fusestogether 

**to form a common vitello-allantoic stem, aggin rodents, or they 
remain separate and farm the ventral pfrts of the allantoic 
arteries, as in carnivores, ruminants and man., 

'$ The middle parts of the primary caudal arches disappear and 

" are replaced by ‘‘secondary” caudal arches which lie to the 
outer sides of the Wolffian ducts In (edens and man the 
secondary arches are transformed into the tommowand intek 
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iliac arteties and the dorsal parts of the*hypogastri@ arteries, e 


whilst in carnivores they age probably transformed into the pos- * 
terior part of tle adult aorta and into the internal iliacs and 
dorsal parts of the hypogastric arteries. ie . 

The vessels, -which are to be looked upqp as the posterior’ 
continuations of the primitive aorta in the adult in man, rodents, 
&c., are the’ common iliac, internal iliac, and, hypogastric 
arteries, and in carnivores, &c., the internal iliac and hypogastric e 
arteries. 

The common and internal iliac arteries are not segmental. 
vessels, their branches may be. 

The middle sacral artery is a secondary 
representing fused segmental vessels. i 

The permanent adult aorta, in so far as it is formed by the 
primitive dorsal aortæ, ends posteriorly either at the bifurcation 
into the two common iliac arteries or at a poifft corresponding to 
this bifurcation, when by more extensive fusion involving the 
dorsal parts of the secondary arches there are no common iliacs, 
and the external and internal iliac arteries appear to arise 
directly and separately from the aortæ, In each case the con- 
tinuity of the primitive aorta is interrupted ; the primary caudal 
arches are replaced by secondary caudal arches, after which the 
continuations of the aorta are represented by the vessels into 
which the secondary caudal arches are ultimately transformed. 

These conclusions’are’ further supported by more extended, 
observations on the anatomy of the posterior end of the aorta,. 
and its terminal branches in mammals, and on the abnormalities: 
they present in man. , 


brgnch, probably 


tt Further Observations upon the Comparative Chemistry of 
the Suprarenal Capsules, with Remarks upon the Non-existence 
of Suprarenal Medulla in Teleostean Fishes.” By B. Moore, 
M.A., and SWale Vincent, M.B. í 

In a previous communication these authors have shown that 
the paired segmental suprarenals of Elasmobranchs contain a. 
chromogen giving the same reactions as that of the medullary 
portion of the suprarenal capsule of higher vertebrates, while - 


the inter-renal body in the same order of fishes contains no such; ` 


chromogen. 

Now the suprarenal bodies of Teleosts.do not contain the- 
physiologically active principle which is characteristic of supra- . 
renal medulla, and the natural conclusion would seem to be that 
the representative of the medulla isabsent, -But further evidence - 
is desirable. . 

A decoction from the suprarenal bodies of Gadus morrhua- 
and Anguilla anguilla was carefully tested for the chromogen,. 
with entirely negativé results, The lymphoid ‘‘ head-kidney ” 
was also tested, as well as other portions of the kidney, but no- 
trace of the chromogen was found. 

From these observations, combined with those previously 
made, the authors are forced to the conclusion that ¢he medul- 
lary portion of the susrarenal capsules ise non-extstent iw 
Teleostean fishes. z 


t The'Effects of Extirpation of the Suprarenal Bodies of the- 
Eel (Angurllg anguilla)” By Swale Vincent, M B. . 

Teleostean fishes, having only suprarenal owrtex, seemed to 
offer an admirable opportunity Qf testing how far these ‘‘ cortical 
glands ” were essential to the life of the animal:* Accordiagly, 
a series of extirpation experimepts were perfqymed upọn the 
eel, 

In three @ases:in which the animals survived the operation, 
thty appeared quite lively soon after being put back in the e 
tank. One survived twenty-eight days, another sixty-four days, 
and a third was killed on the rrgth day. These experiments 
show that an eel will survive the operation of extirpation for a. 
every much longer time 4han mammals or frogs; and the difference 
is so striking that one must attribute it to the absencé Q 
‘medulla in Teleosts, apf must assume that ¢he corticel gland is 
not absolutely essential to the life of the animal. The longest 
time that a frog will survive removal of its capsules is twelve or, 
thirteen days. Mammals usually die in a day or tyo. 

The validity of ghese experiments depends upon the actual - 
removal of all suprarenal. This was®verifief in two ways. (1) 
Previous study showed that the bodies in the eg] aye never more 
than two. (2) All three eels were dissected post-mortem, and 
no trace of suprarenal was found left behind. e 


Chemical Society, Februaty 17.—Prof, Dewar, President, 
in the chair.—It-was announced that-the following Wagnges in 
the Officers and Council were proposed by the Council. ‚As ° 

A : R ; 
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* «Vice-Presidents, Profs. Liveing and J. M. Thomson, vice 
Mr. L. Mond and Prof. Roberts-A@isten; gs Hon. Secre- 
tary, Dr. W. P. Wynne, vice Prof. J, M. Thomson; as 
erdinary Members of Council, Messrs. E. J. Bevan, H. J. 


e Fenton, W. GowMind and D. Howard, vice Messrs. B. H. 


Brough, J. W. Rodgef, T. K. Rose, and Prof. S. .Young. 
The follSwirfs papers were read :—Observations on the influ- 
ence of the silent discharge of electricity on common air, by 
W. A. Shenstone and W. T. Evans. Air, when exposed to the’ 
action of the silent discharge, first contracte considerably and 
then expands to nearly its original volume; Pis is thus ex- 
plained. Up t@ a certain stage in the ozonisation of atnio- 
spheric oxygen, no nitric. peroxide is formed, but after this point 
is reached, nitric peroxide is produced, and ozone is ragidly 
decomposed by thegilent discharge in presence of nitric peroxide, 
whicheis itseff at the same time destroyed.—Some lecture ex- 
periments, by J. T. Cundall. The author describes lecture 
experiments illustrating the laws of conservation of mass and of 
gaseous diffusion.—Note on the preparation and properties of 
o-chlorobromobenzene, by J. J. Dobbie and F. Marsden. 
Orthochlorobromobenzene is a straw-coloured liquid boiling at 
204° under 765 mm, pressure.—The ultra-violet absorption 
spectra of some closed chain carbon compounds, by W. N. 
Hartley and J. J. Dobbie. The absorption of ultra-violet rays 
by diketohexamethylene, pyrrol, thiophene, furfurane, furfurol, 
pyromucic acid and furfuramide has been examined ; the ab- 
sorption is in some cases very intense, but no absorption bands 
indicating selective absorption are observed.—Note on the 
absorption bands in’ the spectrum of benzene, by W. N. 
Hartley and J. J. Dobbie.—A chemical examination of the 
constituents of Indian and American podophyllum, by W. R. 
Dunstan and T. A. Henry. The constituents of Indian podo- 
‘phyllum (Podophyllum emodi) and of American podophyllum 
(P. peltatum) are identical; the chief constituent is podo- 
phyllotoxin, C,,;H,,O,; the latter on hydration yields podo- 
phyllic acid C,;H,,0,, which forms a lactone, picropodophyllin, 
which is probably the hydroxycarboxylic acid of dimethoxy- 
methylphenyl-hydro-y-pyrone, An uncrystallisable resin, podo- 
phylloresin, was also isolated.—The volatile constituents of 
the wood of Goupia tomentosa, by W. R. Dunstan and T. A. 
Henry.—On oxycannabin from Indian hemp, by W. R. Dunstan 
and T. A. Henry.—On the condensation of formaldehyde with 
ethylic malonate and on cis- and trans- tetramethylene- 
dicarboxylic acids (1:3), by E. W. Haworth and W. H. 
Perkin, jun. The condensation of formaldehyde with ethylic 
malonate in presence of acetic anhydride yields, in addition to 
ethylic propanetetracarboxylate, ethylic methylenemalonate and 
ethylic tetramethylenetetracarboxylate ; one of the fractions on 
hydrolysis and elimination of carbon dioxide yields hexahydro- 
trimesic „a&cid.— Formation of ethylic . dihydroxydinicotinate 
ftom ethylic cyanacetate, by S. Ruhemann and K. C. Browning. 


Linnean Society, February 3.—Dr. A. Günther, F,R S., 
President, in the chair.—Prof. Stewart, F.R.S., exhibited (1) 
specimens illustrative of the articulation between the upper and 
lower jaw of a Skate, Raza dats, Linn., upon which remarks 
were, made by,Prof. Howes anè Mr. Holt; and (2) sections of 
Puctinta graminis showing: the form of the teleutospores and 
zcidiogpores, upon which some observations were made by Dr. 
D. H. Scott, F.R.S., confirmatory of the exhibitor’s views. — 
Mr.*Thomas Christy exhibited a portion of an iron cin through 


* the links of which a Virginian Creeper had grown, and had De- 


ecome naturally intertwined.—Mr. G. C Crick read a paper 
on the muscular attachment of the animal to its shell in 
some fossil Cephalopoda (Ammonoidea). Having first briefly 
noticed previous descriptions and figures bf what were believede 
te be iimpressions of the muscular attaclment of the Ammonoid 
animal to ifs shell, the author pointed out éhe form and position 
of the ‘‘shell-muscles” and of the “annulus” in the recent 
e Nautilus, and indicated the form of the impression of these 
structures a9 seen upon an artificial internal cast of itse body- 
chamber for comparison with the fossil forms, in nearly all of 
which any indication of the muscular atgachment there may be 
is similarly preserved upondhe internal case of that chamber. 
Dr. H. Woodwgal, F.R.S., and Mr. B. B. Woodward offered 
some critical entarks.—My. W. C. Worsdell read a paper 
on ‘the cgffiparative anatom$ of certain genera” of the 
Cycadac In conclusion theeauthor endeavoured to show 
* that certain characters in the vegetative structure of these 
` plants showed them to be nearly allied to, or défended from, 
certain fossil, fern-like plants, notably the Medullosex, and these 
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chasacters were: fhe extrafascicglar zones in the stem of Cram” 
which really represent the outer poron of the flattened con- 


‘centric strands in the sten? of the! Medullosez, the inner portion 


of which has died ot ; and various concentfic structures men- , 
tioned in the paper. For the type of structure prevailing In the- 
ancestors of the Cycads would’ have been the concentric, 
whereas in théir descendants it is the collateral The 
significant outcome of this study is to form, in the vegetative 
characters of these plagts, g connecting-link, over and above* 
that, already affgrded by the discovery of spermatozoids in 
Cycas and Ginkgo, between “flowering” and *“ fowerless” 
plants. Dr. D. H. Scott, F.R.S., in criticising the paper, re- 
derred to the importance of” certain facts which had been 
elucidated by the author “and which he himself was able to ° 
confirm. 

Anthropological Institute, February 22.—Mr. F. «W. 
Rudler, President, in the chair.--The Rev. H. N. Hutchinson 
was elected a mer®ber.—Mr. Edge Partington exhibited repre- 
sentations of two tattooed Maori heads» carved in, Kawrie 
resin.—Mr. Cantrill, of the Geologfcal Survey, exhibited a 
collection of objects, including a delicately-worked flint dagger 
or knife, obtained during his recent exploration of a cairn in 
Breconshire.—The Rev. Avchibald E. Hynt, of the London 
Missionary Society, read #paper on the natives of the Murray 
Islands in Torres Strait, with whom he had lived for three - 
years, His studies had been directed along ghe lines indicated | 
by the volume of ethnological notes and queries issued by the 
Anthropological Institute.—Préf. A. C. Haddon exhibited and 
explained a large series of lamtern slides illustrative of the 
natives described by Mr. Hunt. © 


CAMBRIDGE. 
Philosophical Society, February 7.—Mr. F. ‘Darwin, 
President, in the chair.—Some zoological results of an expedi- 
tion to Melanesia during the years 1894-97 (illustrated with? 
photographic slides), by Dr. A. Willey, the Balfour Student. 
The paper dealt chiefly with observations relating to Nautilus, 
Ctenoplana, Heteroplana, Amphioxus, Balanoglossus and Peri- 
palus. An account was given, of the habits, distribution, and 
oviposition of Nautilus. The function of the tentacular ap- 
pendages of Nautilus, the ciliation of the osphradia or branchial 
sense-organs and of the accessory olfactory (pre-ocular and post- 
ocular) tentacles, and the distribution of the pallial, siphuncular, 
and genital arteries were described., In the metameric system 


-of Nautilus, where there are indications of two segments, at 


least twelve paired structures are repeated. The sheathed 
tentacular appendages of Wautilus and the arms of Dibranchiata 
are probably to be regarded as pedal in nature and origin, not 
only on account of their function, innervation and development 
(Dibranchiata), but also from a general consideration of the 
phenomena of cephalisation. The ‘‘ cephalopodium”’ of Nautilus 
and the Dibranchiata was contrasted with the cephalothorax of 
Arthropods. Ctłenoplana is probably to be estimated as a mor- 
phological type hardly saan? in importance to such forms as 
Amphioxus, Balanoglossus, Peripatus, &c. It presents a trahsi- 
tion from biradial to bilateral symmetry. Its pinnate tentacles, 
like those of the. Ctenofhora, lie in what corresponds to the: 
sagittal plane of the bilaterally symmetrical Plathelminthes, and 
are therefore not homologous with the sensory nuchal tentacles + 
of Polyclades as was suggested by Lang. The latter structures 
are represented in C/evzop/ana by the aboral ciliated sensory 
tentacles which are paired about the axis along which the pinnate 
tentacles lie; and in the Ctenophora by the arcuate sensory 
ridges and papillæ (Beroidze) known as the polar plates, which 
are similarly placed with regard to the aboral sense-organ.« 
Heteroplana was described as an anomalous Plathelminth in 
which the structures of the left side of the body are aborted. 
This condition appears to be normal for the animal, and not a 
phase in regeneration. Avphzoxus was referred to in connection 
with the discovery of the West Indian subgenus Asyameatron 
‘Andrews in New Guinea waters, and also at Lifu (Loyalty 
Islands)e The author’seview that Plychedera was a relatively 
primitive type of Ag/anoglossus was confirmed by the structures 
of his new genus SMengelid, which ig a Glandzceps-like form 
possessing synaptjcula or cross-bars in the walls of the branchial 
sac, medial gonads, and vestigial roots atising from the cOllgr- 
nerve-cord. A new ZPeripdtus found in New Britain was de- 
scribed. This form }liffers essentially from the groups which 
cSmyprise respectively the Neotropical, Australasian and Cape 
species of Perzfatus, and in some respects it is ,intermédiate 
between the Australasian and Neotropica types. 
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by adding bromine to the crude oxidation product of cinchonine 
according to the method of Koenigs and Comstock.—On the 
place of the sponges in classificatione and on the signification 
attributed to the embryonic leaflets, by M. Edmond Perrier. 
A criticism of a note on the same subject by M. Delage.— On® 
iteration, by M. C. Bourlet.—Remarks en a ñote by M. Moreau 
‘son cycles of magnetic torsion and the resigual torsion of soft 
iron, by M. H. Bouassg. The two law announced by M. 
Moreau on residual torsion can be easily deduced from.known 
facts?— On an analogysbetween the aftion of luminous rays and 
‘of lines of magnetic force, by M. Birkeland. ' A Crookes’ tube 
is placed above an electromagnet, and is sp arranged that the 
distance of the kathode from the magnet Žan be exactly reef 
lated.” Beyopd a certain distance, the discharge in the tubé ig 
uninfluenced by the magnet, but as the tube gradually ap- 
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“additions to the genera and species of our Eocent fapa. 








quercetin, and it breaks yp on boiling with dilute sulphurje acid 
into quercetin and a sugar.—A second supplement to a 
Census of the Fauna of the Older Tertiary of Australia, by 


|, Prof. Ralph Tate, with an appendix on Corals, by John , 


Dennagt. Prof. Tate begins his paper by giving references to 
the principal contributions to Australian Terttary Paleontology 
which have appeared since the publication of his first supplement 
in the Journal of thjs Society for 1388. He ngtesa numbér of 
genera hitherto umrecorded as being represented in Australia. 
In the Polyzoa, a synopsis is given of McGilWgy’s work, this 
author being almst entirely responsible for th very large 
Mr.. 
Dennant’s appendix is prefaced bya brief résumé of receMt work 
on Australian @@rtiary Corals. He then proceeds to record two- 
hitherto unrecorded ‘genera for the Australian Tertiary Corals. 
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MANCHESTER. “ ° proaches there is a certain critical position at which all the 
Literary and Philosophical Sgciety, February 22.— propertfes of the discharg® are suddenly changed, the difference 
Mr. J. Cosmo Melvill, President, in the chatr.—The President | of potential between the kathode and anode being reduced to a 
“* announced that Prof. Michael Foster, F.R.S., would deliver | tenth of the original value, and the kathode rays are replaced by, 
the Wilde Lecture before the Society on March 29.—Mr. Mel- | others which produce no phosphorescence in the tube. Thecriti- ‘e 
vill exhibited an interesting series of*distortions and hyper- | Cal distance increases with the strength ofthe magnetising current, 
strophical deformities of Planorbis spirorbis, L., found by Mr. | —On the preponderance of the mechanical action of convection 
Arthur Stubbs at Black Rock, Tenby. These distortions | currents in the production of effluvia figures upon fogged plates e 
included (1) evolute whorls, (2) varieus forms of carination, (3) | Submitted to the action of thermic poles in developing baths, 
sinistral turbinate spirals, and (4) dextral turbin{ite spirals.® Bhe by M. A. Guébhasd.—On a combination of phosphoric anhy- 
causes for sich malformations are at present practically uaknown, dride with benz€ne, by M. H. Giran. The compound described 
but may be traced to the obstructjoffs to the active but tender- | 15 obtained by heating the two suBstances in # sealed tube at 
shelled mollusc caused by duckweed and @nferva. 120°, It is decomposed by water, and appears to be CgH,+ 
4P,@,.—Influence of the X-rays upon the phenomenon of 
DUBLIN. osmosis, by M. H. Bordier. The experimgnts show that in 
Rbyal Dublin Society, January 19.—The Right Rev. | spite of the interposition of an aluminium plate M communi- 
Monsignor Molloy in the. chair.—Prof. Thomas Preston | cation with the ground, osmosis is much slower when the 
gave an account of some further observatiow#s which he ‘had | apparatus is exposed to the X-rays.—Production of a mucinoid 
made in studying tht influence of a strong magnetic field on substance by bacteria, by MM. A. Charrin and A. Desgrez, A 
the spectrum of a source®of light placed init. He exhibited | substance of an albuminoid nature is produced by the growth 
photographs by lantern projection, which illustrated the different | Of the pyocyanic bacillus in beef broth. This possesses 
types of effect, showing that doublets, quartets and sextets are'| poisonous properties, a dose 0°15 grams per kilogram proving 
produced, as well as¢riplets when fhe source of light is viewed rapidly fatal to a rabbit. Other bacilli behave similarly.—On 
across the lines of force. The considération of these modifica- | bitterness in wines, by MM. J. Bordas, Joulin, and Rackowski. 
‘tions of the normal triplet type was entered into, and it was | A ferment has been isolated, to which the production of the 
shown how such modifications could be produced by various | bitterness in wine appears to, be due.—On the aptitude of the 
forms of reversal accompanying absorption in the vapour of the | Spores of the truffle to germinate, and on the function of the 
spark which was the source of light. The.connection of these | aroma, by M, A. de Gramont de Lesparre. The aroma assists 
modifications with the complexky of structure of some of the | in the preservation of the species by its antiseptic action upon 
spectral lines, as observed by® Michelson, was also passed in | the spores.—On ktypeite, a new form of calcium carbonate, 
review, as well as further matters concerning the influence of differing from, both calcite and arragonite, by M. A. Lacroix.— 
the field itself on the molecules.—A paper, consisting of notes The new form is found in the crystalline deposits of the thermal 
on certain Actiniaria (including Phedla Sollast, Haddon) by | springs of Carlsbad and Hammam-Meskoutine. Heat trans- 
Dr. Katherine Maguire, was communicated by Prof. A. C. forms the mineral into calcite, with detonation. —Semolina and 
Haddpn, who also exhibited'a phonograph, cinematograph, and foods resembling vermicelli or macaroni, , by M. Ballard. 
other apparatus to be used in his projected expedition to New | Analyses of semolina and macaroni from, various sources. The 
Guinea and Borneo. ` quality appears to be in proportion to the amount of nitrogenous 
EDINBURGH. material. 
Mathematical Society, February 11.—Mr. J. B. Clark, ' New Souta WALES. 
President, in the chair.—Mr. Duthie read a paper on a geo- Royal Society, December 1, 1897.—The President, Henry 
metrical problem, by S. Guimaraes.—A proposal that, in the Deane, in the chair.—On the steady flow of water in uniform pipes 
teaching of elementary geometry, Euclid’s definition of proportion | and channels, by G. H. Knibbs. The paper dealt generally with 
be abandoned, was introduced: by Prof. Gibson and Mr. W. J. | the nature of the two régimes under which flow takes place, and 
Macdonald, and discussed by’several of the members present. of the instability of the rectilinear flow in pipes. A general 
` PARIS formula was proposed, to express the mean velocity of a flow of 
z ° water in a circular pipe under either régime, at any temperature, 
Academy of Sciences, February 21.—M. Wolf in the | and with any radius, “slope,” or material of pipe.—Experi- 
chair.—-Chemical actions exerted by the silent discharge, by M. | mental investigation of the flow of water in uniform channels, 
Berthelot. A preliminary account of the methods employed | by S. H. Barraclough and T. P. Strickland. The main object 
and general results obtained in the exposure of various mixtures | of this investigation was. to. fill in an hiatus in the existing series 
to the action of the silent discharge. In all, more than a | of experimental results, by determining the effect of change of , 
hundred and twenty systems were ‘studied, the products being | slope upon the velocity of flow, when the slope is varied | 
examingd at various stages of each reaction.--Chemical actions | over a wide range.—Current Papers, No. %, by H. C. Russell, 
cauged by the silent discharge pom qganic compounds. | C.M.G., F.R.S. This paper will be printed in vol. xxxii. 
Gaseous systems. Hydrocarbons and nitrogen, by M. Ber- | of the Society’s Proceedings for 1898.—Notéseon Myrticolorin, 
thelot. The action of the discharge upén the pure hydrocarbons | by Henry G. Smith. In the abstract of proceedings for August 
was first studied. Marsh gas gave at first a little acetylene, | 4, a paper by Mr. Smith is noticed wherein is anflounced a pew 
» which afterwards disappeared. After twenty-four hours the | dye-stuff obtained from the leaves,of the ‘ Red Stringy Bark,” 
remaining gas was practically hydrogen, only five per cent. of | Eucalyptus macrorhyncha. This material, which in some 
the methane being unchanged. With nitrogen, absorption takes | respects is alied to aromadendrin, was stated to belong toehe 
place with the formation of basic substances. Detailed results | qu€rcetin-group of natural dyes. It was named by the author e 
are also given for ethane, ethylene, acetylene, prophylene, tri- | Myrticolorin, as it was supposed to be the only true dye sub- 
methylene, and allylene, both alone and mixed with nitrogen.— | stance obtained from the Myrtacee. This note amplifies : 
Qn derivatives of cinchonine, by M. E. Grimaux. Several | previou$ statements by recording the results arrived at since the 
derivatives are described of the brominated substance obtained | announcement above referred to. Myrticolorin is a glucoside of 
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e , . °, GÖTTINGEN. >` : ebro. Elliott, FPR.S. ~Srereoeaghic Illustrations of Catenaries : eae 
be *Greenhift, F.R S., and T. I. Dewar. e 

Royal Society of Sciences $ The Nachrichten (mahe INSTITUTION OF ELEcTRIGaL ENGINEERS, at 8. —Ofn the Manufacture of 

matico-physical section), part 3 (1897)econtains the following Taps and other Apparātus for zoo volt, Circuits: G. Binswanger 
® | + scientific papers communicated to the Society :— OE PRIDAW, Marcum. >| see 
. May 29.—E. *Wieghert : The distribution of matter in the | Rovar InstrruTion, at g— Marked Unexplored : W. F. Lord. 

interior of the globe. ROYAL ASTRONOMICAL SOCIETY, ati8. 

October” 30.—W. Wirtinger : Green’s function for a region |. INSTITUTION OF Civil ENGINEER», at 8.—The Drainage of Cottage 
bounded by non-intersecting spherical continua of n dimensions. Maaar E parcar Saclay, ats of .: 
K..H&nsel : Determination of the discriminants of an algebraical ; 8 e |! ‘ 
corpus. K. Hensel : The fundamental e@uatjon and the non- | € od 7 
essential discrjminant-divigors of an algebraical corpus. BOOKS, PAMPHLET, and SERIALS RECEJVED, 

November 13.—W. Voigt: Further contributions to the |. gooxs.—General Regort on Public Instruction in the North-West Pro- 


. kinetic theory of the process of evaporation. vinces and Oudh, 1896-97 (Adahabad).— Who's Who, 1898 (Black).—Firse 


November 27. —A. Hurwitz: The coefficients of devel@ment Year a Saieneihe nowisdge pase er istieed edition (Belle. ne 
ealt! and rogress ol ew out es, I 9579 ` . og an 

of the lemnniscate-functions. G. Landsberg: On modular | yA 2 (Sydney, Gullick).—Das Weltgebiude : Dr. M. W. Meyer (laeip zig, 
systtms of the second grade and rings of numbers. O, Bibliographisches Institut).—Universal Electrical ‘Directory, 1898 (Ala- 
Wallach : Researches from the Göttingen University Chemical | baster}. —The Miner's Arithmeticand Mensuration : H. Davies (Chapman). 


x l =e —A Sketch of the Natural History (Vertebrates) of the British Islands: F. 
La oratory: (1) Cisisomerism and transisomerism in the menthol, G. Atalo (Blackwood). Semitic Influence in dlellenic Myyology : R. 


series ; (2) ketones (CoO) from terpinene-nitrite ; (3! reduc- Brown, jun, (Williams).—A Description ofgMinerals of Commercial Value : 
tion- -products of carvone and eucarvone ; (4) a new isomeric | D. M. "Barringer (Chapman):—Report on the Economic Resources of the 
camphor from pinene ; (5) on pulegenic’ acid ; (6) new com- | West.Indies: Dr. D: Morris (Eyre).—The Ælectrician Electrical Trades’ 


- P -derivati Directory and, Handbook for 1898 .(Evectritiax Office).-Der Tägliche 
pounds from methylhexanone 3 (7) on fenchone-derivatives. Wärmeumsatz im Boden und Rje Wärmestrahlung Zwischen Himmel und 


The official section, part 2 (1897), gives the text of an anni- | Erde: Dr. T. Homén (Legpzig, Engelmann) ®-The Chemistry of the 
versary address by Dr. F. Merkel, on ‘‘the forces which mould | Garden: H. H. Cousins® Macmillan). = Note-Book of Agricultural Facts 


the fe and Figures for Farmers and -Farm-Stidents : P. McConnell, 6th edition 
e forms of animal bodies,” and a report on a journey through Om a DIA sere NE Sy M ES Grant pigon 


Colombia and Venezuela by Prof. O. Bürger. : Vols. (Murray). lea of Observations’ of Injurious Insects and Common 
Farm Pests: E. A. Ormerod, 21gt Report (Simpkin).—-Grundziige der 
Geographisch- Morphologischen’ Methode der Pflanzensystematik: Dr. R. 





v. Wettstein (Jena, Fischer), The Qaturalist’s Directory, 1898 (Gill). 
D I A RY OF SOCIETIES. PaMPHL nge Teoria dei Raggigoentgen : Prof. Filippo Re (Palermo, 
THURSDAY, Marcu 3. Reber)). 


pa Sertars.—American Naturalist, ‘January (Boston, Ginn). —Himmel und 

Rovat Society, ane SkA Relarionshin of are ofthe, Ground | p Sada Febniary (Berlim Paete- -Bulletin 5 hs a eee Trasa 
p ‘oie! ebruar: ew Yo — ‘ansace 

Bengal: Dr.: Le Rogers. “On the Depletion ,of the Endosperm of y y end Newcastleon- Tynes Vol xip, 


: tions of Northumberland, Durham, 
Hordeum vulgare curing Germination: ‘H. T. Brown, F.R.S., and Part: 2 (Williams), —Longman’s Magazine. March (longmans).—Good 


Fern Droma WP Oe eae and & oe bie secon! Ob Words, March (Isbister).~-Sunday! Magazine. March (Isbister).—Hymani- 
servations on the Early Degenerative Changes in the Sensory End | tarian, March Hutchinson).—Chambers’s Journal, March (Ghambers).— 
Organs of Muscles: Dr. F. E. Batten. Botanische E rbücher, Vierupdzwanzigstar Band, iv Heft (Leipzig). 

ROYAL INSTITUTION, at 3.—Recent Researches in Magnetism and Dia- | Natural Science, March Va ent), M Cates norney Review, March 
magnetism: Prof. J. A. Fleming, F R.S. (Isbister).—Century Magazine, March (Macmillan). 





Linnean SOCIETY, at 8.—On the Sense Organs of the Lateral Line in | oo 
certain Fishes :'F. J. Colé.—-On the Occurrence of Carex helvola in 1 
Britain: G C. Druce.—On Arctic Spiders from Franz Josef Land: Rev CONTEN TS. s PAGE 
0. Pickard- Cambridge. : i 
CHEMICAL Society, at 8.—Note on: the Preparation of -Dry Hydrogen Archimedes. By R. E. B, . 409 


Cyanide and Carbon Monoxide: John Wade and Lawrence C. Ex eri i Si 
Ponting.— Production ‘of some eee Amido-Oxylutidines: Dr, J... A New Tort apok of p men Phy iology a 410 
N. Collie, F.R.S., and . Tickle.—Production of some Nitro- and o 


Amido-Oxylutidines : Dr. J. N Collie, F.R.S:, and Miss L. Hall. —The |., “L. Riitimeyer”. . . ©.. 4I 
' Interaction. of Magnesium arid Solution of Copper Sulphate: Dr. E.” Rigollot : «Recherches : expérimentales sur quelques 
ye Actinométres Electro-chimiques” . . 4I1 
FRIDAY, MARCH 4 1 i 
ROYAL INSTITUTION, at g.—Some Recent Results of Physico- Chemical “ Neudrucke von Schriften une Karten über Meteoro- 
Inquiry : Prof. T. E. Thorpe, F.R.S. logie und Erdmagnetismus ” Rg: Oh E a A 
. MONDAY, MARCH 7. Letters to the Editor :—' 
a Society or ARTS, at 8.—The Principles of Design in Form! Hugh Does a Phosphorescent, South American Liana exist ? 
: tanang —Prof. Italo Giglioli . 412 
T E Oa .— The Mineral and other Resources of New- Insusceptibility of i cts to Poisons, —-Miss H. b. 
+ vo renee at 4.30,—The Design of the Human Foot: Gerald Potter . .e x Mi `k Rve Ta “412 
» Smith. eo The Mandrake.— umagusu inakata . 412 
TUESDAY, Marcu 8. 6 
° RovaL [NSTITUSION, at 3.—The Sfmplest Living Things: Prof. E. Ray Antarctic Research, (With Chart.) By Dr. Hugh 
Lankester, F.R.S. Robert Mill , 413 


SOCIERY or ART, at 8. ~The Maging of a Stained Glass Window: Lewis | Ernst Christian Julius Schering. By V W. H. and G. j 

« Foreman Day. Chisholm Young. . . Nets ae .. 416 

AN ZHROPOLOGICAL DAITE, at 8.30. N is r -416 

INSTITUTION OF CIVIL ENGINEERS. at 8.—Papers to be further discusged : 3 otes ... ea al ae i 
e The Theory Design, and Practical ee of Alternate-Current | Our Astronomical Colunin: — 


+ Motors + Llewelyn B. Atkinson.—Dublin Electric Tramway: H F. | - c Negatives. . $ ere Bien nde! el ees EE 
@ Parshall. Paper to be read with a view to Discussion : Calcium Carbide ais ihe = hin Astronom; : ÈE N p 
and Acetylene : Henry Fowler. ° prap y a pea ee Re ee a ATO 
Rovat HorTICULTURAL Soctery.—Floral and Botanical Demonstration A Probable New Star . oo Lek ey soe ee GIG 
Roya PHOTOGRAPHIC Sociery, at 8.—The Passage of a few of the Electrolytic Reflectors . : 419 
Salts used in Photography through Gelatine Septa: A. Haddon. Scientific Advantages Of an ‘Antarctic Expedi- 


Rovat Vicgorta, HALL, at 8.30,—A Work oP Faraday : Prof. Reinold. tion. Addresses by Dr. John Murray, F.R.S., the 


WEDNESDAY, MARCH 9. Duke of Argyll, Sie Joseph Hooker, ‘G.C.S.I 
SOCIETY or Arts, at 8.—Linde's Methot of: producin: Extreme Cold and Syt, p: : Be eae 
e  Liquefying Air © Prof, J. Ewing, F.R.S. E a E-R.S., Dr. Nansen, Prof.’ Dr. Neumayer, Sir 

GEOLOGICAL ŞOGIETY, at 8.—Nute on Clipperton Atoll: Rear-Adgniral Sir |" Clements Magkham, K.C.B., F.R.S., Dr.. Alex- 
{ , W. J Wharton, K@.B , F.R.S,—A Phosphatised gl'rachyte from Clipper- ander Buchan, Sir Archibald Geikie, F.R.S., 


7 i 
ton Atoll: J. J. He Teall, A R.S.—The Pliocene Deposits of the East of . 
England, “Bart I. The Lenape Beds and ahe Coralline Crag: F. W. Dr. P. L. Sater, F F.R.S., and Prof D'Arcy 








Harmer. ° 1 Thompson . 20 
é Š ' THURSDAY, Marcu to. e. On the:Absorgtion of Light by Fluorescing Bodies., 
ovaL Society a430 
RovaL İnsti set 2t Rece Res Researches one Magnetism, and Dia- a a a 7 k j 7 iy “ae an 
magnetis eming, TA cone 
Soctery RTE (Indian Section), at, 4. > india and Sir Henry Maine : | University and erea o Intelligence wees AS 
e . Charl? Lewis Tupper, C.S.L. Societies amd AcdUemies!. 2... sie, y 428 
. MATHEMATICAL SOCIETY, at 8.—The Geodesic Geometgy of Surfaces in Dary of Societies if : ee 
° non-fuclidean Space: A. N. Whitehead.—The Transformation of Linear ry e Fare. 6 "432 
Partial Differential Operagors by Extended Winear Continuous Groups: | Books, Pamphlet, and Serials Rec ved. se ee. 432 
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.TWO TEXT-BOOKS OF ELEMENTARY 
GEOMETR r 


Geometry for Beginners. By G M: Minchin, M.A. 

(Oxford : at the Clarendon 
Press, 1898.) 

E uclid *s*Hlements of Geometry, Books T. ee ile Edited 
for the use of Schools, by, @harles Smith, M.A., and 
Sophie Bryant, D.Sc. Pp. viiiet 160. (London : Mac 
millan and Co., Ltd., 1897.) ’ 


“HE appearance of these two little books shows that 
practical teachers have not yet agreed upon the 

best method of teaching elementary geometry. That 
this should be so is by no means a matter for regret ; 
in the course of the controversy each party learns some- 
thing from the çriticism of he other; examination 
papers tend to become less steyeotyped, and better 


` adapted to test the student’s real knowledge of the 


subject ; while ân intelligent teacher is more and more 
able to assert his right of ffeedom in giving geometrical 
instruction according to tife method which, after a fair 
trial, he finds to be most efficient. 

Prof. Minchin’s book is a very favourable specimen of 
the methods of the reforming party. Itis really what it 


“professes to be, a book for beginners ; it is obviously the 


resfilt ọf long experience, and there is no reason to be 
surprised at the author’s statement that the book has 
been used with boys of eight years with very great 
success. A very welcome feature, which might be 
adopted by all writers of introductory text-books, is the 
description of the graduated scale, the compass, the 
protractor, and set-squares, and of the way in which they 
are used. Parallel rulers are also described ; it would 
have been well, in our opinion, to add that, while much 
may be learnt by handling a pair of parallel rulers, 
they are of little use for practical purposes, and ‘that, 


generally speaking, set-squares should be ‘used for | 


drawing parallels. It is probably an oversight that the 
use of set-squares for drawing perpendiculars has not 
been explained. We thoroughly agree with Prof. Minchin 
in the opinion that the careful constriction of figures, by 
means of the proper instrumeitts, should -be insisted 
upon for the sake of training the eye and hand of.the 
pupil ; and it may be added, that this exercise invariably 


“helps to maintain a boy’s interest in the problem or 


*S well-chosen : 


EF. i aA 


theorem upon which he happens to be engaged. 
The choice of propositions is very judicious; they 
include the congruence of triangles, the elementary 


‘theory of ‘parallels, exclusive of the so-called “axiom,” 


properties of parallelograms, easy thtorems about areas, 
and the theorem of Pythagoras, Besides this there are 
a few miscellaneous propositions, as, for instance, that 
the angle in a semicircle is a right angle. Definitiosis, 


. we are glad to see, are introduced when they art wanted, 


and not before ; and when necessafy they are clearly 
explained and illustrated. The exercisgs are simple and 
it Would bè easy to add to their number 
and variety, and this would be an advantage to the 
book. = e + 

-Öf course thege are some points which prévéke 
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TENE but in offeriñg any remak upon them it 
is necessary to. bear in mind the intention of the author ;,° i 
thus, for instance, héwever much the orthodox may 
protest, we think if is quite legitimate to define a straight 
line as the shortest distance between tso points ; on the ‘e 
other hand, it seems to us that the*statement “ a point is 
the smallest dot that can be made or imagined” i is, 
distinctly misleading, and that it is quite possible, to give 
a more accuyate idea of what is meant. Then again 
there is no objection, at this stage, to sayipg that a plane 
is a perfectly flat surface : but the top of a table, a 
sch®ol-slate, or the surface of water in a basin is a better 
illustration than a sheet of paper. Itewould also be a 
good thing to point out the reverse order of prodedure, 
where a surface appears as the boundary’ of a solid, 
a line as that of a surface, and a point as that of a line, 
or the crossing of two lines. A playing ball painted in 
different colours makes a [good illustration ; so does a 
cube, a ruler, or a piece of india-rubber of the ordinary 
shape. 

In some cases only one figure has been given where 
there ought to have been two or more: for example, in 
propositions L, S and T; and in the problem on p. 79 
it might be pointed out that -R may-be on either side 
of PQ, but that the constriction fails if we take PR 
equal to PO, and try-to put R ‘on the same side as O. 

In cases where circles are used in the construction of 
figures, it is properly: observed that it is not ` always 
necessary to draw the complete circles. We'would go 
a little further than - ‘this, and in the later propositions, 
at any rate, introduce in the figures quite small arcs, 
such as those made~by a practical draughtsman’; this 
might be ‘done, - ‘fot instance, on pp.-78, ‘79. As the 
student is supposed-to use a pencil compass, there would 
be four small arts ‘to'indicate on p. 79. * uai 

It would be a great mistake to overload a work of 
this kind; still it might be thought worth while, and 
would not be inconsistent with the plan of the book, to 
give the construction for dividing a line into a given, 
number of equal parts, and that ‘for reducing a recti-' 
lineal polygon to a rectangle of equal area. The con- 
struction of ‘a regular hexagon ang a regular octagon 
might perhaps be included, either as: : propositions or 
examples? and it would be well to ad some examples, 


| Say, of plotting quadrilateral or pentagonal fields from , 


given data, or of drawing such figures as, for instance, 
a square with an outward %emicircle off each stde of it 
as diameter. ° 

* These suggestions are made in the confident hope that 
there will soon be a demand for another edition of Prof. 
Minehin’s excellent little book. In the hands of a com- 
petent teacher itecannot fail to be successful; and it 
will do much, we hepe, to convince the average parent 
and schoolmaster’ that geometry is not dull’mechanical 
drudgery, and that its principles and results may he 
comprehended by means of ordinary *cammon-sense. 
Its adoption aS an introductory course will not hinder, 
but’ greatly hejp, à more rigorous stydy of the Subject 
afterwards ; even the most questionalig part of the book, 
the sham proof (for such ig ig) of- the es of the angles _ 
of a triangle being equal to two right anfXes, need not’. 







be a permanent stumblinf-block in the pupil’s™way. E 
The edifion of Euclid’s first two books by Mr. C. 
. . U 
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° 
< Smitheand Mrs. Bryant is of the moderately conserv- 
` ‘ative type, preserving Euclid’s order of propositions, but | 
admitting, especially in Book II., sme simplifications of 
construction and proof. It is not easy to see any de- 
* finite advantages ef this edition over others already in 
the market ; and in sole respects it is certainly inferior. 
The figures fre poor; not a few awkward for the pupil 
to draw, ¢.g. those on pp. 76, 100 ; and some are grossly 
inacctirate, such as those on pp. 80, 1#2._ Then, con- 
sidering ‘the authors’ ‘evident desire for strict logic and 
_ accurate statement, some of -their od¢ter dicta are really 
‘surprising: Thus we are told that “ the wnegual side of 
an isosceles „triangle i is generally called the base”; that 
I. 44 is “sometimes enunciated in the form, ‘ Construct 
a parallelogram equal to a given parallelogram, and 
having one of. its sides of given length’”; and that I. 17 
is equivalent to “If a straight line intersects two other 
` straight lines which meet in a point, the two interior 
angles which it makes with those straight lines are 
together less than two right angles.” Not to mention 
the. fact, that the three lines may be concurrent, the 
interior angles referred to ought to have been specified. 
The bad plan is followed of placing all the definitions, 
axioms, and postulates at the beginning ; a wrong de- 
finition of postulate is given so as to confine it to pos- 
tulates of construction, and the postulate requfred for the 
theory of parallels appears in its time-honoured, but 
non-Euclidean place as an axiom. The authors are. of 
opinion that axiom-9 (“magnitudes which can be made 
to coincide are équal”) is Euclid’s definition of the 
equality. of geometrical. magnitudes, and ought to be put 
first, and then the other axioms 1—7 can be proved by 
superposition. In this we feel sure they are mistaken. 
The real meaning of axiom 9 is that magnitudes which 
can be made to coincide are egual in a sense consistent 
with the term as used in the preceding axioms ; thus, 
for instance, if a figure A can be made to coincide with 
a figure B, and if- another figure C can be made to co- 
incide with B, then A and C can be made to coincide 
That Euclid does not imply the congruence .of equal 
magnitudés is obvious from I. 35, &c. It is true that 
elther of the parallelograms in I. 35 may be cut up into 
piece? which may be fitted together so as to make up the 
other parallelogram ; but this fact does not ‘appear in 
Euclid’s proof, and it is doubtful whether he was aware: 
of it. e Andit i$ clear that “ equal ? cannot mean simply 
“congreent,” because if congruent figures are taken 
from gongruent figures the remainders are not, negessarily 
eongruent. 
e This brings us to the statement (p. 66), “Whenever 
there is equality of area” of two figures, “one of the 
figures ‘can theoretically be divided jnto parts which, 
when properly f fitted together, will coigcide with the other 
figure.” If*“ parts” means “a finite number of parts,” 
we should like to know the proof of this assertion: it 
cannot-be trug jn any sense except for figures dfawn pon 
surfaces which arg appligable to each otitr. To take a 


D 


very simple -case, can it be verified for¢hree circles whose 
diameters are the’¢des of 2 ae -angled triangle? 1 





. i Unless the arguments of Réthy (Math. Ann. xxxviii. .) ate unsound, this 
, question must be answered in the negative. ee 
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thé whole difficulty ef this method of proof is shitked*by 
means of ẹ “similarly ” applied to,dissimilars ; the same 
, imperfection occurs in the alternative proof of 11.713. 

In I. 24, figures’ so illustrate the different cases ought « 
surely to have been givens and we should have thought 
that the direct proof, Sy superposition, of the first cases 
of I. 26 might have been admitted as an alternative. 

Twenty-six abbrevgatigns have been adopted ; the” 


: defigive article % expressed or omitted according to some 


mystical» principle which | we'have been unablé toedis-, 
cover ; in some caseg the‘construction and proof are kept 


‘Separate, and duly labefled in Clarendon type accord- 


ingly, in others they are mixed up. 

We confess. that, on the whole, the. perusal of this book 
has had a depressing’ effect ; ‘it is like reading a treatise. 
on apologetics, and finding : that. it teaves yow more 
inclined to be sceptical than before. The most serious 
objection made against text-books of the more modern 
type is that young boys fail to really grip the essential 
parts-of some of the pso8fs, and thus, though they under- d 
stand them at the time, reproduce them i in an imperfect 
and slipshod manner. But here we have two editors 
of the orthodox text-book, Brought up themselves, no 
doubt, in the true Euclidear? faith, and with: scores of 
school editions from which to take warning and example, 
who nevertheless are by no means above reproach, in 
grammar, logic, or precision of statement. 

Erroneous methods of teaching elementary geometry ° 
are still so prevalent, and teachers are so apt go rely 
entirely on their text-book, that every treatise, Euclidean 
or not, which is‘intended for beginners, should contain a 
description of simple instruments and their use, and some 
hints on the proper way of learning the propositions. 
Before a teacher sets.a proposition to be learnt he.should, 
with a class of beginners, go through it with a black- 
board explaining every point, and in. particular every 
technical term when it first occurs ; he should insist upon 
the data’ of the figure, and these only, being first drawn, 


. | and the rest put in’as the steps of the construction are 


stated (this should also be done, at first, by the pupil 
when learning the proposition) ; and he should, from ‘the 
outset, avoid using the same letters as those in the hook. 


| This, and the early introdugtion of very simple exercises, 


will ensure that the“pupil uses his brains and not merely 
his memory ; unless this*is the case, the study of geometry 
is about as improving as it would be to learn by heart 
a page of the London Directory. G. B. M. 








OUR BOOK SHELF. 


Whittaker s Mechanical Engineers Pocket-Book, By | 
Philip R. Bjorling. Pp. 377 + viii. (London: Whit- , 


° taker and Co., 1 898. 


A GOOD pocket-book is a necessity to the engineer ; it 
supplies him with reference tables and constants for 
facilitating calculations, and also the experience of other 
engineers in a condensed and handy form for use. One 
featuré of this work if that a rather larger share than ' 
usual is given to &ydraulics and hydraulic machinery, 
and also to mining plant. In the formula on p. 3, for 
the discharge’ over weirs, a too smgll coefficient of . 
discharge (apparently 0'45 only) has been adopted ; there ° 
is also a misprint in the figst line of the second column 
on ep. 7, it should 1È 8'025. In the formula on-p. 55, 
forefiiction of the leather collars of rams, it is got stated 
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os in what units the answer is obtaindd ; presumably it 1s in 


ae 


a 


“pounds. 


The. one gectién which is very désappoimting 
ts that devoted to gas engings; only three pages are 
given to them, and one of thesg* is filled with a 
ustless description of the two original types—the 
Lenoir and Otto and Langen, both of course interest- 

„ing in an historical account of the origin of the gas 
engine, but not of the slightest value or claim to notice 
in a, pocket-book : in future, edigions it is to be hoped 
more attention will be given to this secon, and ihgt the 


` „page neentioned will be cut out. The author would have 


dohe well to make use of the wecent determination of the 
mechanical equivalent of heat,; mest engineers are new 
adopting 778 as the figure. On p.93 occurs an awkward 
thisprint in the formula for mean pressure of steam ; the 
letter in the denominator should be'R, and not P, as 
printed, The rules given for the cooling surface of surface 
condensers, on p. 113, must apply only to single-cylinder 


engines; at any wte, they give areas greater than‘ 


usually adopted in the best modern practice for triple 
compound plants. ‘The séctions devoted to pipes and 
gearing are.admirable, and there are many most useful 
tables ; the last fifty or sixty ®ages contain a valuable 
collection of tables of weights of various sections òf iron 
- and steelpareas of circles, cubes, squaré roots, &c. We 
have pointed out a few blemishes, but the ‘book as a 
whole is very free from slips or errors, and will be, no 
doubt, of service to mapy engineers, draughtsmen, and 
orks-managers. 'H. B. 


Handbooks of Practical Science. No. 1. Mensuration, 
Hydrostatics and Heat. Pp. 53. No Il. Chemical 
Experiments. Pp. .58 By G. H. Wyatt, B.Sc., 
SA R.C.Sc. (London: Rivingtons, 1897, 1898.) 
Science Handbooks, for Laboratory and Class Room: 
Elementary Physics, Practical and Theoretical. First 
Years Course. By John G.' Kerr, M.A. Pp. 140. 
(London : Blackie and Son, 1898.) 
Quantitative Practical Chemistry. Part I. Elementary 
Stage. Pp. 55. Part II. Advanced Stage. Pp. 31. 
< By A. H. Mitchell, B.Sc. (Reading: National Pub- 
lishing Association, Ltd., 1897.) 
A NUMBER of simple and instructive experiments are 
described by Mr. Wyatt in the practical handbooks 
referred to above. Following sound educational prin- 
ciples the student is told what to do, but so far as it is 
practicable he is left to find out for himself the con- 
clusions to be drawn from thg experiments, In this respect 
thg books are constructed upon the lines of others which 
are already in use in schoolyjwhere elementary science is 
taught. A few practical exercis#s are given on the 
principles brought out by the experiments; but. the 
teacher will find it necessary to considerably increase the 
number of these, if he wishes his pupils to remember 
what they have done. In his shorthand manuals Sir Isaac 
Pitman used to advise the students who wished to become 
proficient in the art of phonography to “ Practice, Practice, 
Practicé,” and the same advice applies to instruction in 
elementary science. Not one or two, but twenty or thirty 
experiments are, for instance, necessary before young 
students - can thoroughly understand the significance 
of the principle of Archimedes. The difficulty in the way 
of carrying out so much experimental work is one of 
time, and if a large amount ôf work’ has to be accom- 
plished in a short time, the depth of knowledge is thinner 
in proportion to the area covered. e Res 
In the first of Mr. Wyatt’s handbooks, the usual 
elementary exercises in mensurat&n, hydrostatics and 


” heat are given ; while the second contains simple experi- 


>+ 
. 


nents on genesal chemical *processeS, air, .combustion, 
carbon, various common substances, such as salt, lime, 

7&2, acids, alkalis, hydrogen, vato chalk, and important 
gases. . Too much ground is cover 


din the latter ydlume | of the Directory is of more than professiona 





whole the handbook will be found® very sesvicdable in ` 


teaching the rudiments of science. A . 
r. Kerns book® on elementary practical physics 

has much to commend it, and deserves to be widely 
adopted by pupils commencing thegstudy’ of physical ° 
science. The book contains abeut a schooly ear’s work® 
of three or four hours per week. In the first balga number. 
of experiments to be performed by the pupils individually 
are described, and in‘ the second half ‘the chapters are 
more of a descgiptive nature, so that they provide material 
for the pufil to study and wherewith the teacher may 
exercise him. The principles $f measurefhent, and simple 
laws of mechanics, form the subjects of the experiments, 
afid the author has introduced many ingenious methods _ 
into his work. The pupil who carrfs owt the experi- 
ments will be given knowledge which he is not Ifkely to 
forget. Moreover, as the experiments are mostly. quan- 
titative, they offer a valuable course of training for the 
mind. ‘ i 

Ability to perform simple quantitative experiments is 
now required by the Department of Science and Art 
from students of both the elementary and advanced ` 
stages of practical chemistry. The object of Mr. 
Mitchell’s slender volumes is to supplement existing text- 
books by exercises bearing upon the new requirements. 
Part I, contains experiments on measurement of length, 
volume, specific gravity and common chemical changes, 
and Part II. is concerned with the experiments in volu- 
metric analysis so far as they are required of students in 
the advaitced stage. . sd 


Researches on Tuberculosis. The Weber-Parkes Prize 
Essay, 1897. By Arthur’ Ransome, M.A, M.D. 
(Cantab), F.R.S., Consulting Physician to the Man- 
chester Hospital for Consumption, &c. ; 

THE book before us is the reprint of an essay written in 

accordance with certain specific regulations framed ,by 

the Royal College of Physicians, This diminishes’ to 
some extent the general value of the book, as it almost 
confines: its contents to the individual experience and 
results of the author.’ These latter are, however, very 
extensive, and almost all ground of interest in this’ 
subject is to some extent covered. A lengthy chapter 
ig devoted to the natural history of the tubercle bacillus, 
another to preventive and prophylactic measures’; 
channels and sources of infection are also fully con- ` 
sidered. The book concludes with a chapter’ upon the 
direct treatment of phthisis. In this connectiorf it may be 
mentioned that the author seems to have.obtained vety 
satisfactory results from the inhagation of ozone. We 
are pleased that the Royal College of Physicians gave 
its consént to the publication of this gssay, as the book 
will.no doubt be of considerable interest to those engaged 
in researches upon this subject. e EWT ° 


“The Electrician” Elecwical Trades Directory and 
. Handbook for 1898. (Sixteenth Year). Pp. 9918 + 
cxlii. (London: The Electrician Printing and. Pub; 
lishing Co., Ltd., 1898.) ics , : 
The Universal Electrical Directory. (7. A. Berlys). 
_ Pp. 1182. (London: H. Alabaster, Gatehouse, and. ` 
Co., 1898.) œ weed 4 nage : 
THESE two ponderous volumes give evidenee of, the 
remarkable growth of the electrical and alliéd industries _ 
during the past few ytars. Two large sheets, folded ‘in 
the first. of the volumes. at.the head of this notice, give 
pa%ticulars of the present. electric sypply* works .of the 
United Kingdom, and the electric railways and tram- 
ways. Very few df the supply stations were in eXistence 
at the begigning of 1890, and if theyprogress is as -great 
in the next eight years as it has, beep the past eight 
years, few districts will be’ without eleCjcity for light, 
power and traction purposes.’ The biograpWjgal division 
interest, 





_ ‘tor the work to give satisfactory results, but taken ‘as .a.| as- it- c@rtains Short sketches of the careers of many 
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hysical inyestigators, accompanied by numerous pleasing 
portraits, A steel-plate portrait of Mr. J. W. Swann heads 

„this section. : ae : 
The second Directory contains 
® ali‘the industries directly or indirectly connected with 
®electricity and magnetism, and the names and addresses 
of manufgctyrers in Great Britain, India, the Colonies, 
America; the Continent, &c.” ` Every.means has been 
taken to,facilitate reference, and to make the Directory 
of service to all who are-concerned with electrical 
industries. f vo E "p 
A Flower Hunter in Queensland and New Zealand. By 
Mrs. Rowan. Pp, xiii +272. (London: Murrgy, 

1898.) 

THIS book is*one fo be laid down with regret, so brightly 
does the authoress tell of very varied scenes and ex- 
periences;'and so easily is the reader carried along with 
her through them: ‘There’ are few books of travels in 
which the fascination of the tropics to a naturalist is so 
evident, or that would more strongly arouse the desire to see 
for‘oneself what is'here so well described. But the other 
side’ of the’.shield is no less vividly placed before the 


. reader,’ and -the price at which ‘alone the pleasures of 


tropical travel can be bought 'can be well realised from it. 
Qld‘travellers will find their experiences recalled, and 
will: bear witness to the ‘accuracy of ‘Mrs.. Rowan’s de- 


scriptions alike of ‘the beauties and of the discomforts of 


the tropics, and will recognise that the latter are expressed 
in no’ overstrained: terms.’ There’ are’ many interesting 
references.tothe earliér history of the Colonies, and'others, 
equally:interesting, to points in natural history, though in 
a few of,the. latter the want‘of technical knowledge shows 
itself Many:and. wonderful .as are the.powers of ants, 
observed in and authenticated from all. parts of the world, 
we should have-hesitated ‘to believe:about the nests of the 
green ants of Queensland, that “leaves and flowers are 
spun together, by spiders that the ants keep for the pur- 
pose,”, Mr. Saville-Kent’s statement that he has observed 
the ants use their own’ full-fed larve to supply the silk 
required for’ spinning the leaves -together, affords an 
explanation sufficiently curious, but more ‘in accordance 
with what we should expect. , Numerous excellent views 
add.: to the attractiveness of ‘the volume. It deserves; 
and will doubtless receive,a welcome from those interested 
in travels and natural history. | - - : i 
Introduction to Chéniical Methods of Clinical Diagnosis: 
: By- D. H? Tappéitier (Munich). - Translated from the 


` $ixth:.German’ édition, with: an ‘appendix on micro- | 


: biologica method$' of. diagnosis, by -’Edmond `I. 
+ McWeeney, M.A., M,D.! (Roy. ‘Univ. of. Ireland), 
: Professor ‘of: Pathology and : Bacteriology C.U.:Med: 
oo Schi&e. Pps vii'+'1$2. : Figs. 22. - (London : Long- 
Say “Sia e . 
mans, Green, and Cò., 1898.) -- -i rarer 
THE little book before’ us consists of two parts—the first, 
chéeiigal';‘.the second,‘ what” ‘the “duthor calls micro- 
biological; ; The: térm . micro-biological is an’ atcurate 
‘one, and includes the usual bacteriological. work on the 
or hand, and the examination of blood corpuscles and 
the morphological elements of the. secretions on the otlter. 
Any system of classification—and one must have some— 


e has jts disadvantages: the present oge seems to work 


very well,» . š 
The book is well up to date, serem diagnosis and the 
chemical] examination of the gastric contents being con- 
„tained in it. We think under the chemistry of the urme 
a method for the quantitative estimation® of urea and 
uric acid ought to have been jncluded. *As far as we are 
aware, there is ho“}ook in English of suéh,small bulk 
. which contains sg#$mplete an account. of chemical and 
microbiolégieal diagnosttc methods. 
céurse, compete with the larger books on 
this subje@® as, for instance, vor Jaksch, but will doubt- 
less have a sale, and deserves it. Pw. T. 
e 
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LETTERS TO THE EDITOR 7 

[T4} Editoi® does not hold kimse respousible for opinions ex- 
pressed by his correspowdents. Neither can he undertake 
to return, ori to ‘gorrespond with the wwiters of, rejected 


manuscripts intended for this or anyother part of NATURE. — 


- - + - A 
- No notice is taken of anonymous comimunicaiions.) 


Five-fingered Crab. 


DURING a recent visit to the museum at Dover, I noticed in 
the casę allotted ta the Cfistaĉtea a remarkable instance of mal- 
formation affecting? the right pincer of a half-grown spgcimen of 
our comm@n edible crab (Cancer pagurus) ; and not 'recolleging 
to have seen the like either tigased or described, I venture to 
think the publication of the swbjoined sketch, together with a few 
words of explanation, may prove -of interest to the readers of 
NATURE. ' ' 7 

A glance at this sketch will show that there are three complete 
subequal movable fingers or dactylopodites, numbered 1, 2, 3. 


Of these, number 3 clearly corresponds to the single movable ` 


finger of the normal pincer, numbers gt and 2 being *super- 
numerary and articulated close together upon an elevation of 
the hand (propodite), which is much thickened in this region. 
The two remaining fingers (indices) are immovable. Number 4 
is very much the shorter of two, number @ being quite com- 
parable in‘size to either 8f the three movable digits. Judging 
from its size and the spot whence it emerges from the hand, the 
larger index (5) represents the immovable fing®r of tie normal 
pincer’; but its toothed edge is directed, not towards tha normal 
finger..(3), but towards the supernumerary finger (1). The 
smaller index finger (4), on the cofitrary, has its biting margin 
turned, towards the biting margin of the normal movable finger 





(3), and in all respects, except size and point of origin, corresponds 
exactly to the immovable finger of the normal pincer. When 
the ‘movable digits are closed, number 1 passes on the under side 
of 5; number 2 on the upper side of 3, and number 3 shuts 
directly upon 4. 

- Lam only acquainted with reeords of two cases of malforma- 
tion in crabs’ claws resembling this specimen in the Daver 
Museum. : One of these is figurgd and described by Mr. Bateson 
(Materials for, the Study of Variation, p. 530, No. 815; also 
Proc.: Zool. Soc., 1890, p. 584); the other by M. Sénéchal (Bul. 
Soc: Zool. France, 1888, p. 123). In the former, however, the 
supernumerary: movable fingers numbered I and 2 in the figure 
of.the Dover.specimen are represented by a single dactylopodite, 
which, nevertheless, shows its double nature by being divided at 


; the tip'and furnished with two rows of teeth along its biting edge. 
' In the example observed by Sénéchal, on the contrary, there are 
. three complete’movable digits arranged apparently very much as 


in the specimen here described and figured ; but the process 
from the propodite (hand) is represented by a broad plate con- 
sfsting of three only partially separated indices, 

February 27. i ~ R. I. Pocock, 
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Dew and Absorption, . 
Pam engaged on some daily experiments with a view to 
measure dew as rain in lineal inches. At present, however, I 
cannot distinguish between dew and absorption. 

- I fill a small cylinder RA) of tinned iron-sa tobacco canister— 
to within about I inch of the top with garden soil, dry it at 212° 
F., weigh, expose it over-night, and re-weigl? at 9 a.m, before 
the sun comes on it, j ; 
. I now purpose to expo 


` 


another similar tin (B) with ten cir- 


cular ħoles piercasl near Rs rim, and covered with a horizontal ` 
glass Hite. e . 3 
° à j 
° 4 Š 
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pe that B may give some A--B 
some measure of dew. 

I reckon grammes of weight gaifted asgcubic centimetres of 
water, divide thi8 number by the number of sq. cm. in the cir- 
cular opening, and take the quotient thus obtained as the measure 


e 
measure of absorption, and 
2 : i 


. iti linear cm. of dew as rain. 


- the ladies’ eyebrows in Japan, are mixed. è 


e 
I shall be greatly obliged if any readers can refer me to 
previous experiments that have been made in this direction. 
Harpenden. . © T. WILSON. 


3 : e 
o ° Oat Smut as an Artist’s Pigment, e 
WITH regard to Prof. Marshall Wards note under this head- 
ing (p. 389, ante), I may add that, According to Mr. K. Miyabe, 
the olive-brown' spores of Ustilago es- 
„citlenta ( Makomo-zumi” in Japanese), 
besides its application to the painting. of 





up with oil and smeared on the scalp and 
hairs by,older women who have the hairs 
thin or grey. “At present,” the author 
adds, ‘‘the spores are largely used in the 
lacquer industry to produce rusty coloured 
wares by mixing them with lac® (7%e 
Botanical Magazine, Tôkyô, vol. ix. p.” 
197, May 5205) , 
Kumacusu MINAKATA. 

» Febrifary 25. ° 





GEOLOGICAL PHOTOGRAPHS. 


THE Committee appointed by the 
British Association for the col- 
leGtion and safeguarding of photo- 
graphs of geological interest has a 
good record of work to show for the 
past year. The entire collection of 
1750 prints is now uniformly mounted 
and deposited in the library of the 
Museum of Practical Geology at 
Jermyn Street. Over 350 new prints 
‘were received during last year. A 
new feature has been the formation of 
„a collection of picked duplicates illus- 
trating typical geological phenomena 
which, in the form of prints or lantern 
slides, can be lent to local scientific 
societies or others desiring -either to 
know what work the Confmittee is 
dothg, or to help on the work. 

No less than 119 of the n@v photo- 
graphs come from Ireland, and the 
north of that country is now welf illus- 
trated. As is well known, the geology 
of this region is exceptionally interest- 
ing as it was the site of a great vol- 
canic outburst in Tertiary times, and 

the columnar lavas and sills, the dykes 
intrusive into chalk and into newer 
and older rocks, the laccolites, vol- 
canic necks and ash beds, form a 
text-book of volcanic geology. One : 
of the most remarkable localities is Cave Hill, near 
Belfast, where the unconformable junction of the chalk 
-with the lavas has been ‘well exposed by the quarrying 
operations. : Š ; 2 

The remarkable section shown in the annexed figure 
(Fig. 1) is reproduced from an excgilent photograph by 
Mr. R. Welch, of Belfast.” Unfortunately the section 
is now being destroyed by quarrying, so that this photo- 

graph is the’ best record we possess of it. It shows an 
old, steep, pre-Tertiary cliff, of chalk which was gradu- 
ally buried in débris, most of which, was dewved 
from itgelf. Both cliff and /débris were buriede by 
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Photographed by Mr. R. Welch, 
e 


e e 
basaltic lavas and ash beds thrown ett by the volcanoes, if 
which broke out algng great fissures in“ earlye Eocene 
times, ok 

Glacial phenorfena admit admirably of registration by - 
photography, and the collection is firly rich in such, 
illustrations. , s 

Although Ramsay many years ago wrote @n account of 
the glaciation of North Wales, comparatively little con 
nected work has been since done to elucidate thiseremark- 
able example Of upland glaciation, while a complete 
photographic record of it remgins to be executed. Some 


few points’ have, however, been dealt with, notably by 
the late J. J. Cole, Messrs. Williamson and Wills, Mr. 
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Belfast.] (Coby: igh. 
Fia. 1.—-Cave Hill, Belfast. 


Godfrey Bingley, *Mr. Atchison and others, and their 
work is in the ‘collegtion., Good’as it is, however, it 
serves best to show how much-in the way of systematic 
reqprding there is still left to be done. ome one should . 
set to work with-Ramsay’s book ine his hand, visit the 
localities mentiongd, photogrgfh ther, and, guided by it, 
seek out and record a-complete account of the glaciation 
of the entiré region ; and he cannot N better than begin 
on Snowdone Just opposite SnowdenNgn a small hill, 
Y Foel Perfedd, above Pen-y Pass Hoje the perched 
block shown in Mr. Bmgley’s .photographĘig. 2), of 
which’a yeproduction is annexed, overhangs the Pass df 


. 






- i$ into the Pas? below. 
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Lianbetis, and look’ as if a mere touch would precipitate 


oe”, 


Photographs have often been taken of single examples 
. . of fossil trees in submerged forests dhd in the coal- 
But it -is not often that a 


° measures or othe% rocks. 
s 


Photgrashe t» by Mr. G. Bingley, Headingley, Leeds.) à 
Fic. 2—Y Foel, Perfedd, Llanberis. 

Ht : rye ' 

-whole forest of Carboniferous trees is estisesd to- -day “in 
‘quarryitig ‘operations,-and it is still more rate to have 
‘them preserved for future generations by a building, as 
thas: been’ done in the instance. from Partick,. figured: 
‘below. a This photograph ` was taken by- Mr. R. McF: 
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SOME RARE BERD EGGS. 

OŠ confparing the numerous ® works which have 
appeared of date years on British birds with their 
predecessors of a- couple of decades or “more ago, ewe 
cannot fail to be struck with the great diminution in the 
number of species whose eggs and 
ests are stated to be unknown, And 
since the appearance of even the more 
recént of these, one more gap has 
“been filled up by the announcement 
of the discovery by Mr. Popham, mst 
July, on an island in the mouth of 
the Yenisei, of the long-sought eggs: 
of the curlew-sandpiper (Tringa suds 
arquata). By this fortunate discovery 
the number of species entitled, even 
*by-the utmost stretch of courtesy, to’ 





eggs still remain ‘unknown, ‘ts very, 
small indeéd, although ` there Are, 
several speciés.of which thé. known 
specingens ‘are extr@mely few. ‘Of 
couse there: are’a host- of foreign. 
birds whose nidificatign; aiaits.: dis- 
covery, but, to mention.éven a portion 
of these wold obviously be impossible 
within the limits of an ordinary article. 
The majority of the British species 
whose, breeding , haunts ‘offered the 
longest resistance to the efforts of 
egg-hunters, were those which mi- 
(Copyright. grate at this season to the desolate 
One Arctic tundras ; and among the eagtr 

explorers of the. avifauna .of those. 
regions the name of John Wolley. will, always stand pre- 
eminent, ably as{his pioneer efforts have been seconded 
and completed: by men of the stamp of the late Mr. H. 
Seebohm and Colonel Feilden,:to say nothing--of- many, 
equally enthusiastic, and capable- observers, ,At, the 
present. day, one: of ;the great, fields 
remaining . for exploration -are’. the. 
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breeding areas. of,many of the, species, 
inhabiting. the southern hemisphere, s 
In many, respects . birds’ eggs have; 
proved, a, somewhat,, disappointing: 
- study, since, ifswe except: their aid im 
' bringing: about the recognition of. the. 
intimate structural affinities: existing: 
netween the -Limicolze.and the Gave 
they haveafforded comiparatiyely, little* 
assistance fin unravelling. the tangled. 
skein of avian’ relationships, And, 
many of, the generalisations which: 
have been! drawn from them, such as, 
‘hose relating. ito white eggs,» have; 
turned out to be true only m paftt.. 
Moreover, it is unlikely that. those; 
remaining; to be discovered will add. 
anything really important to-our stock, 
of knowledge. The newly- discovered 
eggs of the curlew- -sandpiper, for ex- 
ample, do not differ from those of the 
allied forms in any more important 
_degree than do the different Postager 
stamps of the same issue. 











Photographed by Mr. R&MCE. Mure, Paisley.) ° 


. ' .! Fic. 3-—Carboniferous sais Partick, Glasgow. 
. 







f who has „kindly. Hatin me with 
Q the size of the trees: the stems are 
; over two feet in diameter at the base, and 
- the spread of the roots in some cases is corregpondingly 
large. W. W. WATTS. 
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O No that the quest of birds’ eggs is 
any.way to be discouraged—far 

f m it. "While the eggs themselves, 
_ from thejntrinsic beauty of their shape 
and, coloration, form a never-ending source of delight.to. 
the collector, it is only through the energy of the hunter 
after,these spoils that agcnowledge of the habits of the birds: 


[CoppPright. 


f therpselves carf ever be attained. In the words of Prof. A., 
| Newton, it is the field naturalist who alone crowns the 


be included in the Biitish list whose . 
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Tin labours of the anatomist and the mlıseym-workèr. “What 


a 


e 


engineer,” writes the Professor, “can be sgid to under- 
stand his business if he knows not the purpose to which 
the machines he makes are to bg* applied, and is un- 
‘a¢quainted with their mode of working. We may 
investigate thoroughly the organs of any animal, we may 
trace them from the earliest*mogent in which they 
become defined, and watch them as they develop to 
maturity, we may comprehend the way in which every 
part of a complicated structure is built gp ; but iwe take 
not tlre trouble to know their effects on the economy of 
tle creature, we as naturalasts have done but half our 
task, and abandon our labéur, when the fulness of reward 
is coming upon us.” All honour then to those (if only 
‘they work in the right way) who risk their health, if not 
their lives, and spend their treasure, in the quest of the 
‘rarer birds’ eggs ! 2 

‘+ Although they have been removed from the. list of 
‘desiderata, the eggs of the curlew-sandpiper will prob- 


ably long remain among the rarest of those of the. 


:British species, those from the Yenisei being the only 
specimens at present known. Among the species in- 


' „cluded in the British lists wh@sg eggs were unknown at 


least as late as 1896, is Pallas’s grey shrike (Lanius 


sibiricus bet as this bird is so closely ‘allied'to the 
ordinary species, their discovery cannot be looked for- 
‘ward to with any special interest. 
‘needle-tailed swift (CAetura caudacuta), which has 
only twice been seen in* Britain, and breeds in: northern 
Asia, although its eggs are still unknown. Equally slight 
are the claims of the sharp-tailed sandpiper (Tringa 
acuminuta) to be regarded as British; and, although 
.still unknown, its eggs will probably prove very similar 

o those of the American T. maculata. To the rare and 
beautiful wedge-tailed gull (2hodostethia rosea), reported 
to have been-once seen in Britain, is provisionally 
assigned a single egg in the British Museum obtained from 
Disco Bay. Of far more interest would be the discovery 
of the eggs of the Cape petrel (Daption capensis), since this 
bird, of which an example was killed in Dublin in 1881, 
‘represents a genus by itself. One of its breeding-places 
appears to be Kerguelen Island. Of two other petrels, 


The second is the: 


e 
single specimen taken from the bedy of a female by , 


Lieut. Greeley, appear to be the only examples -in cot- 
lections. Kar.less @ncommon are the eggs of the little 
stint (T. mwnuge), although they still‘ come under the 
category of rarities, as do those of the jack snipe, whiche 
were first taken by Wolley in Lapfind. The crestless 
lapwing (Vanellus gregarius), of which but one British 
specimen is on record, is also a bird of whose nidificatign 
details-are wanting, although the eggs are known to te 
four in numbey, and very similar to those of the¢crested 
species. Potterel eggs, although very handsome, can 
naw scarcely be considered &s rarities » but those of the 
lesser golden plover (Charadrius dominicus) are very 
farce, although their similarity to those of the ordinary 
species renders them less interesting than would other- 
wise be the case, ; s ' Pe a i 

Passing other members of the foregoing groups: whose 
eggs are more or less scarce, allusion must specially be 
made to the common bernicle : goose, of which it is a 
remarkable fact that eggs laid in a wild state are quite 
unknown, although this is somewhat discounted by the 
circumstance that birds have nested in captivity. Of the 
nearly allied red-breasted bernicle’ (Bernicia ruficollis) 
the eggs“have, however, been discovered,-and, except for 
their somewhat smaller dimensions, are stated to be 
indistinguishable from those of the bean-goose. 

Although the eggs of all the species, of birds of, prey 
recorded as British are known, some are comparatively 
rare in collections. Among such may be mentioned 
those af the red-footed kestrel’ (Falco vespertinus), 
which although not uncommonly taken in Russia, were 
so poorly represented in the British Museum in, 1896 
that Dr. Bowdler Sharpe stated he was unable t 
properly define their characters. 

In addition to those of Pallas’s shrike, which have 
already been mentioned in the unknown list, the follow- 
ing are some of the rarer eggs among the British 
Passerines. From their beautiful markings the eggs of 
all the ‘buntings are always favourites with collectors ; 
and from their rarity those of the rustic bunting must be 
specially prized. Two only are in the Seebohm collection 
in the British Museum, although others have been 


described by Mr. Dresser, and yet others are mentioned 

by Prof.,Néwton as amiong ‘the ‘specialities of last :year’s 
collecting. ‘Richard’s pipit (Aathus richardi) affords an. 
example of a bird of, which the eggs are known, but: the 
nest has never been described. „Among comparative 
rarities the eggs of the yellow-browed , witlow-warbler 
(Phylloscopus superciliaris) and the marsh-warbler (A éro- 
cephalus palustris) deserve passing mention, especially 

‘as mapy referred to the latter species: appear to ‘be 
nothing more than pale. examples af the reed-warbler, 
Perhaps the greatest .prizes among the British repre- 
sentatives of the group are, however, tHe eggs of White’$ 
thrush (Turdus varits, A nest, vith eggs, from 
‘Ningpo: attributed’ to this species is included in the 
Seeb8hm collection,'and undoubted specimens dte men- 
tioned in Prof. Newton’s list of new acquisitions. Less 
rare are the eggs of the black-throated ouzel (7. agri- 
gularis), of which several clutches have been taken. in 

the Altai, althoygh the nest is still unknown. Another ® 
desideratum is the nest of the Siberian ground-thrush , 
(T. sibiricus), of fhe eggs of which three spgcithens taken 

in Japan, and’ now jn the Seebohm collection, were the e 
only examples known up to 1896. Of the Arctic blue- e ` 
tkroat (Cyanecula suecica) the eggs, which resemble 
those of a *edwing in miniature, &re far less rare, ‘but’ 
must still be reckoned as among the collector’s choicest 
treasures. ®@ e ee - 


To go fifrther into the British irate beyond the 


namely @strelata hesttata and Œ. brevipes, with equally . 
-slight claims to admission in the British lists, the eggs , 









are likewise unknown. be i 
Of species whose eggs are known, although of extreme | 
‘rarity, next to the curlew-sandpiper, the white-billed 
diver (Colymbus adamsi), a by no means very rare visitor ' 
sto our coasts, may first claim attention. Theronly known‘ 
eggs, which are very like those of the great northern 
diver, were obtained durin% the yoyage of the Vega in 
1879. Of the lovely ivory gull (Pagophila eburnea) the 
eggs have been described by Prof. Collett ; while those 
of the Iceland gull (Larus leucopterus) and Mediterranean ' 
black-backed gull (Z. szelanocephalus) come also under 
* the category of'rarities, the nest ‘of the latter species 
being unknown. ‘Of greater interest are the beautiful, 
eggs of the Sandwich tern, of which additional specimens 
were recorded last year. Although obtained by Wolley, ‘ 
> the eggs of the spotted redshank (Toranus fuscus) must 
be regarded as prizes by the collector ; while so late gs. 
1893 those of the solitary sandpiper (T. solitarius) were 
recorded by Mr. Dixon as unknown, although one clutch 
has been described by Mrs Elliot, in which the eggs 
*.resembled those of the piping sand-plover. Claim to a’ 
place in this section is yndoubtedjy held by the safder- 
ling, of which eggs were obtained by MaeFarlane in 
Arctic America in. 1863, and i Snare by Colonel 
Feilden in Grinfell-land. The knot (Tringa canutus) 
.« is another of ghe species which appears in Mr. Dixon’s 
book of 1893 as among’ those of which the eggs are 
_ unknown. It seems, hojever, that a clutch of four 
Was taken in Greenland’ as fartback gs 1875, ene of | may, however, be madè in’ favour of the Me Pander’s 
- which,is now in the British Museum ; and these? with.a | choughg#hrush (Podoces panderi), of the deserts of Central 
. 7 s 
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limits of this article, while, as alread)\\gaid, species not ` 
occurring in that list must be excluded^ An exception 
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Asia. Of this bird jhe’ eggs were first obtained, we | barriér against which the snow piles itself in ever- Sache T 


Í Believe, b 


edtchenko, and-have ever since ranked. as 
great rarifies, and collectors will thetefore bg intereSted 
in finding specimens included among thse collected last 
eyear and mentioned by Prof. Newton. 
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NOTES. 


THE Cauncil of the Royal Society have invited Dr. Wilhelm 
Pfeffer, professor of botany in the University ef [eipzig, and 
foreign member of the Royal §ociety, to deliver the Croonian 
Lecture on March 17. The subject of the lecture is to be “ On 
the Nature and Significance of Functional Metabolism (Betriedg- 
stoffwechsels) in the Plant. ” The lecture will be delivered in 
German. » Prof” Pfeffer is well known among botanists for his 
two volumes on “* Pflanzenphysiologie,” published in 1881 from 
Tübingen, and the second edition of which was issued last year ; 
while his views on the function of chlorophyll, and its absorption- 
spectrum, are familiar to workers on the physiology of plant- 


- life. 


More than 100 foreign zoologists have now consented to be 
members of the ‘‘Committee of Patronage” of the Fourth In- 
ternational Congress of Zoology, and a large number of them 
have expressed the hope that they will be able to be present at 
the meeting in August next. Among these we may mention 
the names of Prof. Hickel, of Jena; Prof. Graff, of Graz; 
Prof. Grassi, of Rome; M. Blanchard, of Paris; Bgron Jules 
de Guerne, who has been associated with the Prince of Monaco ; 
Dr. Jentink, of Leyden, who was President of the Third 
Congress; Dr. Dollo, of Brussels; and Prof. Collett, of 
Christiania. From the United States it is hoped there will bea 
somewhat large contingent ; Profs. Osborn and Scott, Prof. E. 
B. Wilson, and Mr. Watasé, of Chicago, all hope to be able to 
come. 


THE sixth “James Forrest” Lecture of the Institution of 
Civil Engineers will be delivered on Thursday, March 17, at 
eight o’clock. Prof. W. Boyd Dawkins, F.R.S., the lecturer, 
takes for his subject ‘‘ Geology in relation to Engineering.” 


THE Mayor of Bradford presided at a meeting, held on 
Monday, for the purpose of considering a ‘proposal to invite the 
British Association to Bradford for the year 1900, It .was 
unanimously decided to send an invitation to the Association 
for the year 1900, an@ an executive committee was appointed to 
make arrangements if thg invitation should be accepted. 


Ir is expected that some of the'observers of the recent total 
eclipse of the sun Will give a preliminary account of their 
observations at the meeting of ie Royal Astronomical Society 


to- Moraw. 
e 


THE } Municipal Council of Paris have inserted 1 in the budget 


for this Sear the sum: of ten thousand francs, for the laboratory |e 


of photography and radiography at the Salpétriére. 
a) 


THE following grants have recently been made by the 
Trustees of the Elizabeth Thompson Science Fund :—250 
dollars to Pyof. Gustav Hüfner (Tübingen), for the investigation 
of hæmin and shzematine ; 288 dollars to Pros, Carlo Bonacini 
(Modena), for researches in colour phot®graphy ; ; 250 dollars to 
Pref. John Milne, to aid in a seismic survey of the world. 


THE Zürich correspondent, of the Times slates that the 
observatory on Mont Blanc, which was @onstructed by M. 
Joseph Vallot some sgven years ago, is to be” teansferred to 
another site, Tigo strugture is built on g small rocky 
plateau, which gefends for a short “distance from the Rochers 
dès Bosses, jel its position is no longer favourable for scientific 
obfervations. The construction of the building has acgved as a 
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masses, causing both trouble andeexpense to the observatory 
staff. © The whole erection is, to be transferred,’ piece by piece, 
Į on the backs of wormen from the Rochers edes Bosses to a 
rocky point at the same altitudg, where the ground will first*be 
levelled by blasting, and, ig spite of the difficulties of climate 


and transport attendirfz these operations, it is hoped that the - 


whole transfer will be finished in the course of one simmer 


season. o ; a eg 


e 
At the meeting of the Entomological Sotiety of Loifdon on 


- ee 2, a discussion took pla@e on the reported introduction of 
San José scale, Aspidiotus perniciosus, into Great Britain. 
a R. Newstead, the only British entomologist who is now 
specially occupied with Coccidz, stated that during the past nine 
years he had never once met with this species among the 
numerous scale-insects taken in this country and forwarded to 
him for identification. It was impossibl@even for an expért to 
distinguish it, without careful microscopical preparation and 
examination, from among the thirty or more described species 
of Aspidiotus, and any attempt to identify it gn imported fruit 
_by naked-eye observation,*or with a hand-lens, was therefore 
quite impracticable. The risk of its distribution iby haporterion 
on fruit was small; there was, however, much more likelihood of 
its introduction on plants or trees. *At the same time he Saw no 
reason to suppose that it would be ntore injurious in this country 
than the common MMytilaspis pomot une; in America the San 
José scale had several, sometimes as many as five, generations in 
the year, but in this climate it would probably conform with the 
habits of all other scale-insects at present investigated and 
become single-brooded. Mr. Newstead’s conclusions y 
generally agreed with by the Fellows present. 


ACCORDING to the Bulletin de la Société Française de 
Physique, M. Crémieu has devised an ingenious means of pro- 
ducing elliptic sound-vibrations in air. By the interference of 
the longitudinal vibrations of two organ-pipes, placed at right 
angles, and vibrating under the influence of two diapasons with 
the proper difference of phase, an elliptic motion was set up at 
the intersection of the tubes, and its existence was made evident 
by means of delicate quartz fibres which followed all the move- 
ments of the air. 


M. A. LEDUC, in a paper read before the Société Française de 
Physique, criticises the well-known law of mixture of gases, 
according to which the pressure*of a mixture is the sum of the 


pressures of its constituents at the same volume and tempera- , 


ture. This law is only true for perfect gases, and is then 
equivalent to the statement thgt the volume of the mixture equals 
the sum of the volumes of its constituents at the same pressure 
and temperature. From experiments on several gas-mixtures, 
M. Leduc considers that the second form of the law is 
rigorously applicable to certain mixtures of real gases, and is, in 
general, in closer approximation with experiment than-the first. 


In the Annales du Bureau Central Meteorologique, M. 
Moureaux gives an account of the different comparisons he has 
nfade between the magnetic instruments of the Parc Saint Maur 
Observatory and those of the observatories at Kew, Uccle 
(Brussels) and Pavlovsk (St. *Petersbourg). The comparison 
observations made at Kew have already been described by Mr.” 
Chree in a communication to the Royal Society. The declina- 
tion at Pavlôvsk was found to be 1°'3 higher than the French 
standard, the horizontaÑforce o'ooo1r3 lowgr, and the dip o''8 
lower. At Uccle the declination was 1/°5 lower, the horizontal, 
force 0°00002 lower, ‘and the dip was not cOmpared.. In the 
account of the Kew comparisons an arithmetical error occurs 


whiche makes the. horizogtal- force difference’ o’ocorr when it ` 


oughtet@ be o'00012.. 
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* IN Sonnection with recent medsurements*of the temperature 


‘tama of the air at high altitudesẹSignor Luigi fe Marchi, writing in 


“ 


( 


e Quarterly, Massachusetts. e e 


the Rendiconto del R? Istituto Lombardo, discus$es the validity 
of Mendéléefs „and Herschel’s laws connecting temperature 
with’ altitude, and draws conclusions’ which may’ be briefly 
summed up thus:—(a) Recent measurements of temperature of 
the higher strata of the atmosphere can be represented by a 
formuta of the type of Mendeléef’s, viz. £ + C = (T + C) 2/P, 
where, however, C increases sviths the altitude ; 3 (4) for alti- 
tudes below about 4500 metres the formula@agrees with observ- 
ation when C is taken asa linear function of the altitude, but for 
greater altitudes, up to 13,00@ metres, the supposition that Ci is 
a linear function of the pressufe gives the best results, “the 
formula then reducing, like Herschel’s, to an equation of the 
Second degree in 2; (¢) for altitudes of a few thousand metres 
Mendeléef’s formula gives sufficiently appyoximate results when 
C is taken to he constant; (d) the validity of the proposed 
formula, if substantiased by further observations, would confirm 
the hypothesis that the temperature of a stratum at any given 
altitude is determined principally by the equilibrium between 
the thermal radtations which *ip, receives from the ground, 
and which it emits into the sky, °whem the assumed law of 
radiatio: that of Newton or of Stefan. The latter law in 
the strata hitherto reached would lead to a formula less recon- 
cilable with the data of observation than the former. 
e 


Ons of the difficulties Which water-engineers have to face is 
the unpleasant odour which sometimes characterises surface 
“waters stored in open reservoirs. Such odours are frequently 
supposed to be due to the decomposition of organic matter in 
the water, but, although such may be the case, in many 
instđnces they have been found to be attributable to the growth 
of microscopical organisms, and quite a long list has now been 
furnished of vegetable growths which impart disagreeable tastes 
and smells to water, Messrs. Jackson and Ellms have just 
published a memoir describing their investigations upon one of 
the Cyanophycee or blue-green Algæ which, when growing in 
water, impregnates the lattér with a.most unpleasant mouldy 
grassy smell Pure cultures of Axabena circinalis, an im- 
portant offender in this particular, were obtained and numerous 
experiments were carried out. Asin the case of other micro- 
scopical water-organisms, the odour emitted during growth 
was found to be due to the presence of certain compounds of the 


nature of essential oils which make their appearance at a’ 


particular stage of growth, whe investigation was also extended 
t6 an examination of ‘these Anabzena during decay, a most 
offensive odour being given *off duripg decomposition. This 
the writers think’ is probably dug to the high percentages of 
nitrogen which these growths contain. The gas given off 
during decomposition was analysed and was found to contain 
a large percentage of hydrogen, and a considerable propor- 
tion of sulphur compounds. Analyses of the decayed gelatinous 
material resulting from the decomposition of Anabiena revealed’ 
the- presence of a large amount of sulphur and a considerable 
amount of phosphorus. - The subject is of such importance in 
connection with the storage of surface waters, that’ the closer 
study of the chemical composition of these organisms and of 


the organic and mineral contents of the waters which: the: 
_ Various genera infest, is well Worthy of attention ; for by ex-' 


tending our knowledge in this manner, we should be bettarable 
to judge beforehand of the likglihdbd of particular. waters 
becoming subject to these unpleasant changes on storage. ' The 
above memoir is to be foufid in vá. x. of the Technology 


THE receipt by the University of Pennsylvania of a collection ' 
of mammalian fossils from fhe tungra at the back of Point 
“Barrow, Alaska, has induced Mr. S. N. Rhoads to pub tegether 
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the’ available information on the 4ivi ing and ‘extinct species of © 
Mr. Rhoads refers one of the « 


North American Boves, 
Alaskan Bison-heads tg an unnamed species Which ke proposes 
to call Bzsoh alaskensis (Proc, Ac. N.S. Phil., 1897, p. 490). 

He has likewise taken this opportunity to examine the question, 
of the so-called ‘‘ Woodland Bison ie of te Peace-River districg 
of Athabasca. It appears that an adult male specimen of this 
little-known animal has recently been obtained By the Geologiçal 

Museum of Ottawa. Mr. Rhoads describes this exgmple ‘from. 
information sené to him by Prof. J. Macoun, and refets it to a 

new sub-species, Bison bison athabasce, separating it’ from the- 


typical form on iaccount of its “great size, darkness of colour, ` 


apd the characters of the horns and horn-cores.” 

-AN interesting article on the wild cattle of Chartley, Stafford- 
shire, is contributed to Nature Notes by Mr. J. R. B. Masefield. 
This herd of wild white cattle is of great antiquity ; but whether 
the present animals are directly descended from some one of the 
ancient native species, such as Bos primigenius, Bos longifrons, 
&c,, or whether they are descendants of domestic cattle intro-, 
duced by the Romans and run wild, is still an undecided ques- 
tion. The home of these cattle is situated on high ground some 
300 feet above sea-level, and was enclosed about the year 1200, 
and forms a portion of Chartley Park, some five miles from 
Uttoxeter, the nearest town. The extent of this wild tract of 
table-land is about 1000 acres, covered with coarse grass, rushes, 
stunted bilberries, and heather, and patches of luxuriant bracken 
fern, with a few clumps of old weather-beaten Scotch firs and 
birch, which afford some shade from the hot summer sun. 
Among the other denizens of this wild primeval tract are herds 
of red andifallow deer.and multitudes of rabbits, (with no doubt 
a few of their natural enemies, the stoat and voles—both the 


common vole and red bank vole), moles, long-tailed field mice, ` 


shrews, weasels, and adders. The theory that the Chartley 
breed of wild cattle is indigenous appears to be sup- 
ported by their general habits at the present day. When 
alarmed they start off at full gallop for a short distance, then. 
turn and face their foe in a semicircle, with the bulls in front, 
the cows behind, and the younger animals and calves still 
further in the rear. If closer approached, these tactics, which 
are clearly those of wild animals, are repeated, or'the adversary 
is charged and attacked. Again, they conceal their young in 
fern or long rushes, and the cows, when calves are born, be- 
come exceedingly fierce and dangerous, especially if an intruder 
should get between a cow and her calf. , Mr. Misefield points 
out that a fine herd of white cattle, very strongly resembling the 
Chartley breed, are to be found at Lafiphey Court, near Tenby, 
in South Wales ; they are said to belong to an old Welsh breed, 
but in colour and’ general appearance it B difficult fo mate cia 
them from the Chartley animals.” è 

M. P. VUILLOT has competed a map of the lake districts of 
Timbuktu ‘on the scale of 1/100,000, which contains a number 
of tofographical discoveries in this little-known re@ion. Im 
presenting the map to the Paris Geographical Society; M. Vuitlot 
adds an interesting note on the hydrography of the area, and on 
it$ productiveness, which has been published in the Society’s 
Comptes rendits.¢ 


Pror. THEOBALD FISCHER contributes a short paper to ° 


Petermanns MÌitheilungen on the ‘ moraine-afaphitheatre” of 
the Lake of Garda. he form of the moraine deposits on’ the, 
igner or Italian side of the Alps differs markedly in type trom 
that on the ofter or German side. In the former type, of which 
the Lake of Garda affords an excellent example, the deposits are 
laid down į ip *onéentric ramp£rts which Turf their convex side 
to the plains ; while in the latter we fing’ the familiar’ expanded, 
fan shape at the’méuths ofthe valleys. - Dr. Fischer avails him- 


sélf of the very excellegt maps and models Jared by the 


Italian Şervice. : . i 
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° THE figst two naiibers 4 the new volumedf thé Mitthailungen nifon crept ®nto his paper. In our. “note, p. 352, line igp 

“o$ the Vienna*Geographital Society are devoted to a memoir on | the race ‘‘(8) Blon#, mesocephaljc, very short,” should bree 
thè Hallstater See, by Dr. Lorenz, Rittes von Liburnau, which | ascribed to Satony-Poland instead of Sweden. i 
extends to over 200 octavo pages. The form and position ofthe | Tux additions to thé: Zooldgical Society’s Gagdens during the’. 

e  elaka are discussed, chemical analyses are given of its waters and past week include a Masked Paradoxure (Paradoxure larrates)s 

af the waters of the iffowjng streams, and-there are elaborate | a Large Indian Civet ( Viverra zibetha) from Western Szechuen, 
investigationg injo the distribution of temperature at different | China, presented by Me. Julius Newmann ; three Punjaub Wild ond 
-dapths and at different seasons, into currents, transparency and Sheep (Ovis vignei, 5 @ ) from Southern Persia, deposited ; 
colour’ of water, and the various forms of life. Dr. Lorenz had | 3 Common Seal (Shoca situlina) from Holland, ań Indian 
the assistance ‘of a large number of colleagues in 1, Making his | River Sfake ( Trofldonotus piscator) from India, purchased ; a 
„observations, and was fortunate jn having a steam launch placed: Leopard ( Felis pardus), borni ig the Gardens. a re 
-at'his disposal free of cost. . 
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, Petermann’ s Mitiheilungen contains ań account of a recet ; OUR AST. R ONOMICAL COLUMN. 
€xpedition into the interior of Dutch East Borneo by Dr. A. W. o . A The “ia fa star df 
‘Nieuwentfuis. The‘ region betwéen the upper basins of ‘the CCULTATION OF AN TARES. LNC OCCUNAUPN Ole FAT O 
p g the first magnitude is of rare occurrence, more especially when 
Kapuas and the Kutei or Mahakam rivers was not visited by | the moon is at.such a%¥avourable age as in the case of the occulta- + 
the Dutch expedition of 1894, owing to the supposed hostility of | tion of Antares {a Scorpii) magnitude 1°1, on March 13,ewhen 
the natives; but by judicious treatment and selection of native | the moon is in the last quarter. The tinfes of disappearance at 
companions, Dr. Nieuwenhuis has succeeded in exploring-a‘con- the bright edge and reappearance at the dark: edge, as given in 
siderable ares.’ Av-stay- of eight months: was made-atva station the Wautical Almanac, for Greenwich are 14h..38m, os., and rsh, 
SIGETA NA Area y Of lg : 49m. os ; and the „angles at which, these respgctive phenomena 
on the Bloeoe, a ‘small right-bank tributary of the Mahakam, | take place are 111° 305Pmeasured from the vertex. The 
giving ‘opportunity for detailed topographical and. geological | occultation of this beatifal red star is ‘a most interesting observ- 
‘surveys. Extensive collections were re made, which have iii ation, especially at the favourable phase of the Tis which 
Buitenzorg in safety. should render the doubling of Antares easily visible. “It was 


d ltation that ‘Burg di d the celebrated bl 
IN descending the Niger, the Hourst Expedition found the e sta ce pore F aa a 


mavigation of that river impeded by rapids from Ansongo to NAUTICAL ALMANAC gor. — tht Nautical Almanac for thg 
‘ below Boussa. As this was during the season of high water, year 1901 has just been issued. Itis arrangéd in a similar way 
M. le Lieut. de Chevigne was detailed in May 1897 to make | to those now familiar to us, and from it we learn the details of 
.a further reconnaissance when the river was at its lowest. The | the total eclipse of the sun which takes place in that yearon , 
results of his observations are published in the Comptes rendus | May 17. The path of the shadow passes over Sumatra, Borneo, 


ee ; : A Celebes, and the southern part of New Guinea; the eclipse wiĦ 
‘of the Paris Geographical Society, and, are described as of also be visible in Australia, but only as a large’ partial one, Whilst 


special importance on account of a French station having been | jn Europe and’ America no trace of it can be observed. This 
xecently established at Say. The Niger is to be considered’ as eclipse is remarkable for being: one in which the duration of 
navigable from Timbuktu to Ansongo, but only during high totality is nearly the longest possible, the maximum obscuration 
water ; below Ansongo, rocky shallows and rapids render navi- | of the sun lasting about six and a half minutes, 


Wi ti lso th th the dec 
gation “difficult at all seasons, and dangerous, if not impossible, Ea peri a Pasay sca. hel d'in Mey to. ihe 


for nine months in the year. constants of precession, nutation, aberration and -solar parallax, 
In the Bulletin of the Imperial Society of Naturalists of as set forth at that, meeting, have been adopted. The new value 
Moscow, No. 2 for 1897, is a lengthy and important paper | for the solar parallax is, therefore, 8”'8o instead of 87-848, and 


: : à “hairs | this is probably correct to within 0'02, 
(in German) by C. Sokolowa, on the growth of root-hairs Part I. of the A/manac is issued ‘separately, as of late’ years, 


-and thizoids, He appears to have come to the conclusion and contains such information as is essential to navigators. 

that neither the growth of the cell-wall nor the currents in VARIABLE STAR U PEGASI.—Iù a recent issue of NATURE, 
the protoplagm are directly dependent, on the cell-nucleus, p. 352, we noted Mr. O. C. ‘Wendell’s observations of the 
althpugh the positio& of the nucleus appears to a certain Srcrt-period variable, made at theHarvard College Observatory, 
-extent to, determine theedirection of the currents, N. Mali- | and the results of which were issued by Prof. Pickering «n 
scheff contributes some remarks on the nerve- endings in the | Circular No, 23. In the Astropmical Fournal, No. 426, Mr. + 


Chandler brings data togèther to show that the light curve is, as 
ce hagus and stomaçh ọf birds, ane remaining pa pers are | Was originally laid down, of sångle'period, and not analogous to 


in Russian. ° that of 8 Lyrae, with a small difference of 0°15 mag. between 

* Dr. Fr VON-KERNER publishes a short account of some recent | the primaryand secondary minima, Healso points out that the 
geological Work onthe coast regfons of Dalmatia in the Pzr- | polarising photometer. failed to make manifest the secondary 
„handlungen of the Austrian Geological Survey. The peginsula | Minimum of the star Z Herculis, a phenomenon involving a * 


of, Ostrica, the island of Zlarin, and a number of the neighbour- pear of nearly:o:5 ME or, three uaice SAR: amount m 


ing rocky islets were surveyed, disclosing some features of In Circular No. 25 (on polarising photometers), -Prof. Picker- 
geological and geographical interest., The islands together fogm | ing points out that the objections to tle first form of photometer 
è part of the submerged lower course ‘of the river Kerka. have been remedied, and now the emergent pencils of the 


irfages compared coincide, and a surprising: degree of -accuracy 
e AT the rgcent Ithaca meeting, the Assocjation of American may be obtained in tEe measures, which is” illustrated by 


Anatomists.adopted the report-of the majority ef the Committee | numbers from actual observatigns. He also gives the individual 
-° on Anatomical Nomenclature, and orderëd it to be published and | results derived from Mr. Wendell’s observations, and these show, 
* distributed as soon as practicable, accompanied by the objections | thatthe largest value of „the secondary miniinum is 0'05 mag. 
of-the minority of the Gommittee, and comments ghereon by the less than the smallest vague of the primary minimum. Besides 


this he shows that if the minima be assumed to be equal; the 
Secretary of the Commtttee. Ofthe neural terms 1 recommended, residuals at first minimun have a,mean value of +o" Ok andat 


+ more than 100 were identical witli those a aa 1895 by the | the second the mean value is - o' 070. He toncludés that ‘* the 
_Anatomische Gesellscbft. probability, therefore,ethat the teo minima arg really equal ande 


WITH: reference to ofr nofe on*Me J. Deiker” “Bapers on the | that these deviations are due to ‘accidental error is extremely 


small; and it is very singular that if thesé deviations are due to 
characteristics pf tife inhabitants of the various. districts of systematic error, tori it np one value at principal minimum and ° 


. Europe (p. 1-2), the author writes ‘to correct an error which another at second&ry minimum.” ° : . 
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` is concerned with the forms and structures of nebule. 
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Saree — 
© ‘THE PHOTOGRAPHY OF NEBULE® . 


t . . 

HOTOGRAPHY pas been a helpful handqaid in many 
“branches of astronomical science, but in no department is 
the value of her assistance more cléarly #en than in that which 
This is 
‘hardly to be wondered at when the fine texture, the almost im- 
‘perceptible giadatiéns of light, theeintricacy of detail, and the 
‘variety of nebulous forms are considered? Many vigils must be 
kept: By an astronomer before the trend and comparative dis- 
tinctness of a particular nebulous featuye is“ satisfactorily 
observed ; and even where this has been dose, tó repitsent the 
-chgract€ristic faithfillly is beyond the power of any kut the most 


accomplished draughtsmen. The unimaginative photographic ` 


plate, however, looks heavenwargs foe a few minutes andas 
imprinted upon it not only the delicate details which teage the 
eye of the observer and eelude the skill of the artist, but also 
¥écords a greater extent of celestial mist than the human eye is 
capable of grasping. On this account exceptional interest’ is 
‘attached’ to what has been accomplished in the portraiture of 
.nebuke, and the*following survey, of the subject will serve to 
show seme of the road along, which progress has been made,” 
"EARLY Days or NEBULAR PHOTOGRAPHY. e 


ry 


Dr. Henry Draper was the pidgger of nebular photography PE 


he succeeded in obtaining’a photograbh.of the nebula: of Orion- 
on September 30, 1880. ` (“° Washington Observations,”. vol.. 
xxv., 1898" Appendix i. p. 226.) » Only the brightest parts -of 
-the nelgila were comprised within the picture; nevertheless, the 
‘fesult-was such as. to show that photography had great poséi-. 
. bilities before it as a delineator of nebule. . Encouraged by:the* 
tangible fruits of his labour,’ Dr. -Draper took a number. of. 
photographs of Orion’s nebula, and ;in March .1881 obtained a 
„picture showing stars fainter than-the fourteenth magnitude ; that 
is, stars only just within the limits of visibility of the telescope 
-employed'in the work. This fact was not lost upon-him, for in 
asshort note communicated to the Paris Academy of Sciences in 
April’ 1881 (Comptes rendus, vol, xcii. P- 964; 1881), he re- 
marked that astronomers might reasonably expect to photograph 
stars which were quite beyond the visual reach of the most: per- 
‘Spicuous: observer ; in other words, that a sensitive plate.at the 
eye-end ofsa telescope could see objects which were too faint to 
-produce any impression upon the retina of an. observer itsing the 
‘same; instrument. '. The picture which led to this remark was 
‘taken with an exposure of 104 minutes. 


especially of the delicate outlying parts, than.any;of, the previous: 
jones, .In ‘commenting at the’ time, upon the strikinglyi perfect 
representation of the nebula afforded by the,picture (‘* Washing... 
ton Obsérvations,” vol. xxv. ; Appendix i. p. 227); Prof. E. S 
{Holden compared it with Bondg drawing of the same: object.’ 
‘-Thjs.observer spent several years scrutinising the nebula, arid, as 


@ result of his patient observatiog, was able to produce a picture ' 
‘which represented its features with greater accuracy and artistic - 


effect than had previously:been attained. . Dr. Draper's photo- 


‘graph. of the nebula, was taken in a little.over two hours, yet ; 
‘Prof.. Holden confessed that for nearly every purpose it -was in- ` 
‘comparably better than-Bond’s hand-drawn picture: ‘It was ‘ 


evident from this that a new epoch of. nebular: observation had 


_ been opened. .Exact and automatic representations of nebulze 


` the Orion nebula in America, 


swere to take the place of the strange, and-often crude, drawings 
-of these objects. The new method inaugurated by Dr. Draper 
has developed so much that, at the present time, it may almost be 
said that photography entirely holds the field as a nebula-artist. 

A: nebula rarely has a definite form, like the sun and-moon. Ie 
presents the appearance of a cloud having more or less irregular 
outlines, and-of which the various parts differ greatly in bright- 
ness. ‘It results from this that phétographs of the same nebula 
thay be very different in appearance, for their characters depepd 
upon the’ power of the telescope employed in their production, 
the time during which the sensitive plate was ewposed, the 
sensitiveness of the plate, the transparepcy of the atmosphere, 
and many other causas. While’Dr. Draper was working upon 
r. Janssep was experimenting 
at Meudon with a tiew of determining the influence of some of 
the variable conditions upon’ the results obtained (Comptes 
rendus, vol. xcii. p. 261, 1881)? By taking photographs with 
exposures: of five, ten, and fifteen” minutes: respectively,” the 
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.be said to be in working order. 


«after it was made, i 





Towards the begin- _ 
ning of the following year, a.fine negative-was produced by ex- | 
posing a gelatino-bromide plate to the’nebula for 137 minutes. | 
photograph comprised more of the nébulous mattér, and | 


' cii, p. 281, 1886) noo *, 
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eminent French investigator found that the longer the. nebulous. 


extent of nebulosity portrayed. It ‘was thi? fact yhich per- 
mitted Dr. Deaper to obtain his epoch-making picture, and has. 
led to even more memarkable results during the past few years. 


So long ago as 1874, Dr. A. A. Common :-was engaged: in ® 


celestial photography, but it was ngt until May.1882 that hee 
exhibited a photograph of the nebula in rion’ (Monthly 
‘Notices, R.A.S:, vol. xliv. p. 222, 1883-84). . “The instrument 


used by him was a reflecting telescope three feet in diameter, - 


specially constructed for photographic work. Such a large 
instrument ig n@cessarily difficult to adjust and drive, and ʻa 
laborious series of experiments had to be.mgde before it, could 
But the time spent in devising 
improvements was well repaid by the photograph. of the Orion 
n€bula taken by Dr. Common in January 1883. The photograph. 
showed details of the nebula never before p@perlg represented by 
the hand, and which can. hardly be discerned by the ey&. : With 


. the confidence that comes froin experience, it was then predicted. 


that ‘‘ we are approaching a time when photography will give 
us the means of recording in its own inimitable way, the. shape 
of the nebula and the relative brightness. of the different: parts, 
in a. better manner than the most careful -hand-drawings.”) ' : ; 

-This prophécy was strikingly fulfilled in less.than three years 


Ba te ee ad 
THE PLEIADES NEBULA, 


In the early part of the year 1885 a fine photographic telescope: 
was -added to. the equipment ‘of the Paris‘ Observatory,. and 
placed under the ‘control of two, brothers, MM. . Paul, and 
Prosper Henry. . The instrument had only been mounted a few 
months when it was-used to photograph a cluster of stars—the 
Pleiades—avhich has attracted attention frorn time immemorial, 
The picture obtained showed truthfully the relative positions 
and. grandeurs of the’ stars in and near the beautiful bunch of 
lucid points to which the telescope had been directed. But it 
was not so much the imprints of huridreds of stars that made- 
the picture interesting to astronomers, as the fact that a new 
nebula appeared upon it.: Round .‘‘ stately Maia”—a star just 
visible to the naked eye—several wisps of nebulosity were clearly 


portrayed. Three further photographs of. the same celestial region: 


‘confirmed the éxistérice’of this nebulows‘“tiiatter, though no trace . 
“6fchazinéss had-préviously been detectedi{by ‘ordinary telescopic 
“obséivation\(Morithly Notices, RvA.S., vol xlvi. p, 98,,1885~86). 


»- It is a rétharkablé fact, however, that When an object has been. 
‘discoveredian, observer, is frequently’ able‘ to ‘see it, though he 


‘iay have passed it over many times. in‘ previous surveys, So-it 





Was with “nebula ‘round “Maia; Very, shortly, after the 


Announcement ‘of -the ‘discovery: Had’ been made; M. - Struve 
‘turned the 30-inch refractor, at“ Pulkova towards. the, star -to- 
"Which attention had’ been ‘directed, and found that „he could 


distinctly see the. nebulous surroundings (Comptes gendus, vol}. 
. “@. š AA 


a a = go FE an 
, -But- faint objects-are not--only- overlooked:-by- the - observer - 
while viewing celestial scenery through his “‘ optic tube®’; they 
often go undetected on photographs. themselves, . The announte- 
ment of the discovéry of the’ nebula récalled to Prof. E. C, 


-Pickering’s mind that certain irregularities had been noticed in. 


a photograph of the Pleiades taken at Harvard-College Obsery~ 
atory-on November 3, 1885 {Astronomische Nachrighteny Nol: 
exiii, p.. 399, 1886), that-is, thirteen days before the MM. 
Henry abtained their first: photograph showing Maia’s riebilous. 


“surroundings. - A re-examination of the Harvard College picture 


confirmed his surmise that the markings, which had previousy, 
been passed over as blemishes, were really the wisps of nebulosity. 
phofographed at Paris, - Extending the scrutiny to the remainder: 
of the Pleiades, indications of nebulous light were’ found.about 
Merope, and-a strange narrow streak was seen projecting from: 
Electra. The Paris photographs showed similar eppendages to: 
these stars. This was wot, however; a.new discovery; the 
nebula near Merope was seen by W. Tempel while observing at 
Vejce as far back as 1859 (zézd., vol. liv. p. 286, 1861), and 
though severale astronomers, urisuccessfifly. searched for the 
object, many illustripus observerg*had attésted to its existence 
(Monthly Notices, R.A.S., xl. pe 622, 1879-89). Photography 
established the reality of Tempels obsedvations ;. anq what is 
more, it was sqpn able to show, that.the faint patch; which had 
been -the subject of so much discussion, was but a bright part of 
a vast nebulosity, in which the:clustering starl were immersed. 
Dr. Isaac Roberts was the astronomer who brought to light 
e° ' a . 


| light “was beating upon the sensitive Alih; the gteater was the * 


°° 


wage.” 
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the’.wogderful extensions found `the® Pleiades." His work in 


* selestial phof>graphy: fis been so fruitful in results, that a brief 


t 


#. 


. 


vecord ofgits gréwth ‘will not be out qf place.” : In 1883% Dr. 
‘Roberts made a'series of:experiments ‘to test. the’ suitability of 
ordinary photographic lenses for ‘the delirmation’ of celestial 
e objects (‘‘ Photographs of Stars, Star-Clusters, and: Nebula,” I. 
Roberts, 1894). The resylts were so promising that he deter- 
“mined to develop the photographic method of observation, and, 


, > ayith this end in view, hé ordered .to . be constructed:a reflecting. 


$ 


' ‘telescope of twenty..inches diameter, and one hundred! inches 
focal length. . The instrument was ready for use in April 1885, 
and work was then commenced with it. But*it evas not until 
more then a year ater that its performances began to réach Dr. 
‘Roberts's expectations. : Only those »who’ have had ‘to coax 
astronomical instruments into a tractable condition, can undgr- 
stand`and appreciate the difficulties with: which he had to con- 
tend. It was {pund hat«satisfactory photographs could not be 
obtained unti! the driving-clock of the'telescope had been greatly 
‘improved in regard to its ability to-keep the instrument accurately 
‘following the apparent movements of the stars. . When a sensi- 


‘tive plate has to be exposed to:starlight for three or four hours, ! 


the beams from individual stars must’ continually beat upon the 
same spot; otherwise the stellar images do not appear’as circular 
discs upon the: resulting picture. To attain this desideratum— 
that is to say, to make a clock capable of driving a telescope so 





2 a5 ae $ wy i ge Fa a 
Fic. 1.—The Pleiades Nebula. (From a photograph by Dr. Rpberts, with 
A i @an exposure of ten hours.) . > . 7 


"as to keep absofiitely the.same time as the stars—taxes the 
instrument-maker go his utmost and, when Dr. Roberts com- 
ménced.his: work, there was no.controlling.clock that completely 
suppli@i the want. His early’ photographs, thereforepuid not, 
exhibit the stars as perfectly circular spots, nevertheless they 
greatly extended the state of knowledge of the Pleiades nebu- 
losities.’ :In October 1886, the first of his remarkable long- 
exposure photographs was obtained, the. sensitive plate being 
kept directed to the Pleiades for three houts. .With regard to 
the gmount of nebulosity shown, the resulting picture was far in 
advance of alb previous ones. -It demonstraged that the MM. 
Henry had merely picked up the fringe of the nebulous matter 
rqund the Pleiades, for not only were all the«stars of the cluster 
Shown to be shgouded in nebule, but, to quote Dr. Robats’s 


* words: (Monthly Nof®ces, R.A.S., vol. xlvii. p. 24, 1886-7), 


‘*the nebulosity extends in Sgeamers and fleecy masses, till it 
seems almost tovdill she spaces Between the Stars, and to extend 
far beyogd them. It 4uggests the probability thatethese Stars in 
the Pleiades, togethes with. many of the stars argund them, are 
involved either directly or-else in sfight alignment with one vast 
nebula.” This s&rmise was more than justified by future 
wesults. Æ year after it was made, the Henrys’ succeeded in 
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obtatning -a photographè which confirmed it. They, like Dt. 
Roberts, had been-Working towardg-perfecting their new engine 
of research,.°By_ the, use of-more sefisitive plates, and by 
increasing the duratiog of eeposure, they were able to bear wit- 
ness that the feeble traees of nebulosity shown*around the stars 
Maia,- Merope, and Eleéctra,,on ‘the views taken two years 
previously, appeared on.thg new photographs as bright nebulous 
masses, all more or gess merging into one another, while ran 
‘extensive lucid patch’ surrounded Alcyone’ (Observateire de 
Paris, Rapport Annuél; 1887). ' Thréads of nébulosity were 
also reyealed, prejecting from the central mass and having 
stars Strung upon them like beads on a rosary. ° i 
Until retently, the best ,regult of Pleiades photography fas 
reached by.Dr.. Robertg at the nd of 1888 (Monthly Notices, 
RAS., vol. xlix. p. 120, 1888-89). The view of the’ wonderful 
group’ then obtained was produced by exposing the sensitive 
plate for four hours. It showed more clearly and more.beautifulby 
the filmy sea in'which the stars are immersed, but’ did not 
extend the limits defined by the earlier pictures. The ‘se plus 
ultra of Pleiades photography was lately sobtained by „Dr. 
Roberts with an exposure of ten hourseand a reproduction of 
the picture is here given (Fig. 1): No process of reproduction 
can, however, do justice to. the--brilliant picture which Dr. 
Roberts ‘has permitted tis to reproduce. ` : 
The epoch-making viewspof the Pleiades “obtained ten years 
ago gave a great impetus fo nebular photography. ‘The thought 
that for a time to bë reckoned in cons, the gaizealige veil ‘on 
which the Pleiades were studded‘had been unable to affet man’s 
visual perceptions, but could register its existence autorfatically 
upon a prepared stirface, was sufficient to’ open up a’ vista of 
marvellous possibilities. e.. . ee ji 
Dr: Roberts’s photograph of thé Pleiades nebula has become 
aclagsic. Of his numerous other photographs of nebuke, three 
have'attained a like eminence; they represent the Great Nebula 
in Orion (to which reference has, previously ‘been made), the 
Great Nebula in Andromeda, and the Spiral Nebila in the con- 
stellation of Canes Venatici, and’to, these attention, mugt hére 


'|-be confined. : Itis, perhaps invidious to select these pictures from 


the collection of five hundred photographs of nebuke and clusters 
with which Dr, Roberts has enriched astronomy, for every one 
of his photographs adds ‘to what was’previously known about the 
objects ‘portrayed. The’ nebule ‘above’ designated, ‘however, 
were‘all ‘made‘'to’ record their own forms at about ‘the same 
time, and each ‘of the monochromés produced exhibited striking 
novelties. , on S aes Ps 
i ae THE ORION NEBULA, Do a i 
'A photograph of the Orion nebula taken’ by Dr. Roberts in 
November 1887, though only representing a tentative result, 
showed nebulous matter’ covering an area quite seven times 
greater than that covered by Dr. Common’s photograph (Monthly 


| Notices, R.A.S., vol. xlvii p. 89). > > 


. What- Dr. Roberts had gained in extent, however, he had 
lost in detail. “The delicate structure of the central part'ofthe 
nebula appeared but a splash of white upon the print presented 
‘to the Royal Astronoraical Society, though it is fair to add that 
they could be distinguishgd upon the negative. The lesson 
learned was, that it- was extremely difficult to obtain upon one 


| and the same print a representation of the nebula showing: it‘to 


the fullest extent, and also exhibiting the fine markings and 
imperceptible gradations that characterise such objects, An 
increase of the time of exposure: -certainly increases the area of 
snebulosity depicted upon a photographic plate; but while the 


picture is having its limits extended, the-filmy rays in the’brighter” 


regions of nebulosity are being “burnt out” by the cumulative 
action. This difficulty has now:been overcome ; for since Dr. 
Roberts revealed to-astronomers the vast extent of the Orion 
nebula, he has taken,*upon a single plate, photographs which 
show the fine detail of the nebulous structure as wellas the great 
sky-area covered by the nebiflous mass. One of these pictures, 
taken with -a dual exposure of seven hours thirty-five minutes, 
on two evenings in Fabruary 1894, is here reproduced (Fig. 2), 
and it reptesents, accordifig to Dr. Roberts, “the maximum 
of extent and detail that can be shown by aid of photographic 
methods.” The illustration is, however, but a feeble represent- 
ation of the originalepicture.” (Longer exposure with a reflecting 


telescope, such as that used by Dr. Roberts,’ would reault in the’ 


photographic plate being fogged by the general luminosity of 
the sky sufficiently to obscyre dim nebulous streamers and faint 
star$. e With a %efracting telescope Dr.-Gill has given an ex- 
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gore of nearly twenty-five hours to the nebuldtis regior? aroupd 
-Wta Argus,’ without the film of the photographic plate being 
much darkened, but the conditiqns with ‘a refracgor are not, 


precisely similar to those which obtain ‘in te case of a reflector 
we - 


“having a short ratio of focal length to aperti 
It Appears, however, from some photographs recently taken . 


by Mr. W. E. Wilson, F.R.S., and exhibited at the Royal 


Astronomical Society, that the time of exposure needed by the 


photographic plate to depict the greate!® part of the Orion 


* emebula may be considerably reduced, Mr. Wilson uses a re- 





flecting telescope of twepty-four imche§ aperture, and ten feet 
six inches focal length, constructed by Sir Howard Grub®, and 
provgded “with his usual type of driving-clock and electrical 
control. With this instrument, an@ an exposure of only-forty 
minutes, he has been able to produge a portrait of Orion’s greag 
nebula which, as regards structural detail, will bear comparison 
with any previously obtainede Good photographs of the Orion 
nebula and other nebulz have also lately been taken at the Paris 
_ Observatory with exposures of an hour or less (see p 374). A 
comparison of Mr. Wilson’s photograph of*the Orion nebula 
with orfe recently taken by Dr. Roberts with the same exposure 
shows that they both confain about the same amount of detail and 
extent of nebulosity, so the decrease of the time of exposure is 


Ld 
FG 2.—Great Nebula in Orion. (from a photograph obtained by 
Dr. Roberts, with an exposure of 74 hours.) 
° 


probably to be accounted for by the use of more sensitive plates 
than were formerly available. The central part of the Orion 
mebula, as photographed in forty minutes, is here reproduced by 
‘the side of a well-known drawing of the nebula lithographed by 
Mr. L. Trouvelot in 1864, from drawings made by Prof. G. P. 
Bond, of the Harvard College Observatory (Fig. 3). We have 
thus what is undoubtedly the best drawing of the nebula com- 
pared with a good photograph on the same scale (Fig. 4), and 
though much of the fine detail in the latter picture has beew 
tost in reproduction, the difference between the work of the 
hand and that of the photographic plate is very striking. 

„ Prof. Bond had to use every available hour for about five years 
in order to determine accurately the structure and distributjon 
of the parts of the nebula. §uch devoted perseverance cafinot 
‘but command admiration, yet, except for the satisfaction which 
the celestial draughtsman derives from his work, a like expendi- 
ture of time and enewzy would now be almost useless. It is not, 


however, for the celestial photographer to glepreciate the labours’ 


“sof the plodding Sbserver. As Dr, Roberts himself has said, 


a „the freezing nights of many succesfive winters plotted? with. 
e 
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“we ought, with all gratitude, to admire the patient, long- 
«suffering endurance of those fMartyrs to science, who, during 
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penciln benumbed fingers,the crudesottlines which’ have been 


handed sdown to, us as correct drawings of this, worflerful 


nebula, Which we can now depict during fotir hours of clear sky _* 


with Rr greater accuracytthan is possible by, the best hatid-work ° 
ma oo (Adgithly Notices, R.A.S., vol. xlix, p. 297, 
1888-89). . 


e 
THE SPIRAL NEBULA IN CANES VENATICI. 


The years 1888-89 will be marked with a white®stote in the 
annals of celestial photography, for it was then that so many °® 
remarkable proofs of its great capabilities were peesented 
to the astrongmical world. A photograph of the wonderful 
spiral nebula in the constellation Canes Venatici was obtained 

“eo 


. 





Fic. 3.—Bond’s drawing of the Great Nebula 
in Orion (859-63). 


by Herr von Gothard.in 1888 (Astronomische Nachrichten, No. 


2854, 1888)eand by Dr. Roberts in April, 1889 (Monthly Notices, 


R.A.S., vol. xlix. p. 389, 1888-89). Dr. Common appears to 
have taken a good photograph of the nebula in 1883, but he did 


| not publish any description of it at the time (Odservatory, vol. 


xi. p. 393, 1888). An accurate picture of the object was cer- 


| tainly much needed. The nebula had been drawn by Herschel, 


Rosse, Lassell, and numerous other astronomers, and its con- 
volutions had been more or less ‘symmetrically traced. But 


` so`long as only drawings, differing widely from one another; 


existed of the spiral nebula in Canes Venatici, little was learned 
about the physical“nature of the object. The photographs 





e Fic. 4.—Photograph of the Great Nebula in Orion, 
obtained with an exposure of forty minutes. 
» 


showed that the whorls of nebulosity were knotted With Wright 
spots—stars in the courge of formation—and these followed so 


closely the trend of the streams of nebulous matter, that their « 


cognection with it was placed beyond the possibility of doubt. 


The picture isea striking view of a stage of progress “in” the * 


evolution of stellar systems ; it e*hibits in a most unmistakable 
manner a “‘flgid haze of light” eddyipg jnto woYlds, and 
enables us almost to see cosmic procèsses at work. ‘In the 
accompanying, illustration the nebyla, as observed With Lord 
Rosse’s six-foot telescope £nd° drawn by hand, is represented 
(Fig. 5) side by side, and on the same scaleeas a photograph of 
the object obtained by Mr. Wilson with an exposwre of forjy 
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“minutes (Fig. 6) “ Congidered as piaies; the drawing i is sdin 
‘morg attraclive than thé photogrph, but this is begause the 
s , photograyth has beér enlarged to such an extent that-the grain 
« of the §lm is Shown. The comparisog should be ‘made. between 

' the ériginal negative and the drawing, i 1a or@er to be able to 





4 3 ' Fre 5. ;.—From a drawing. 





a appreciate. fully the diante given a photography | to the . 
% Aelineationiof the stricture of: lhe nebula, benjo gev 3 
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“he Until. Drs: ‘Roberts took: ihe photograph: cof the. ern of 
‘i „Andromeda in. 1888 (Monthly Notices, RA. Sy yol: xlix. :p. 65, - 
a 11888-89), astronomers did not understand ‘that,this object was a . 
; temarkable example of the ring-stage, in, celestial. evolution, 


‘ J Fic. f ~The Andromeda Nebula, 
‘ à z hd Trouvelot. ). 


(Proin a arting by Bond ag.. 


` e, 
. -> Bonäs Tawes (Fige 7) 9 was as “acknowledged ‘to.ibe _the -finest 
‘representation of- the nebula, but how “much “it is inferior 
ito | the photograph (Fig. 8) ise shown in: the *accompanying' 

i «comparison: of the two. It will be seen that’ the major axis 

of the smgll nebula nedr the top en thé right has a different 

> NO, 1480, VOL. 57) °. 
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1i---.g 4 The Spiral Nebula i in, Canes Venatici. 
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relative positiga in the two pictures, when considered? with 

rêference to the grêat nebula. The difference may indicates 

a change in the Yirection of the axis between 1847, when fhe 

. drawing was made, and nev but it would be unwise to conclude 

that this differencegs real seeing that the distinct statement is 
is ; 
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Fis. phe ng an ralenged Photograph by Mr. W. ENIR 


made that?“ the` ‘fithograph - seneesents somewhat -inaccuratély 
the relative positions,of ‘the chief nebulous centres: of condéns- 
ation” (Annals:of Harvard- College Observatory, 1876). But 
though this. possible change is important in itself, it is not so 
instructive as. the. rings of nebulosity seen surrounding the bright* 
central portion of the .great nebula on the photograph. Fhe 
dark lanes drawn, by Bond are’ seen upon the photograph to'be 
divisions betwęen: the: ‘zones of nebulous matter ; anid: what visually ' 


| : < 7 
RAT Nebula. | rom a photograph obtained by Dr., 
Roberts, with an exposure of ninety minutes.) 


Fic. ae 


appears, to be accidental and ` ehigmatical vacuities, are 2 shown 


The hypothesis -of the formation of worlds from nebulæ was 

thus confirmed, if not demonstrated, by the discovery of this 

newelink to corgect cel@ptial s Spares: 
o* E 


e 


o 


photographically to ‘be the corfSequerices of cesmogoniċal action. .°° 
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.. THE*PorTRAIT Lens IN NEBULARePHOTOGRAPHY. © 
_ ft was'at one time supposgd that large®telescopes were 
necessary to obtain valuabte pictur®agfelestial objefts ; but as 
the work went on, it was found that ungainly instruments were 
« not at all essentia}, and that excellent results were given by 
instruments of very moderate dimensions. For photographing 
faint stars, where the images on the photographic plates are 
gractically points, the aperture of the object-glass or mirror is 
, almost the only factor to be taken into account in estimating 
ficiency ; but for nebulæ, comets and sjmilar celestial objects, 
the images of which cover sensiblé areas on ethe plates, the 
ratio of foaal.length to-aperture is all-important, and the acttal 
Apertufe is a secondary consideration, ? 
Experience has shown that a dens constructed in the same 
way as a portrait lens for use in ait ordinary camera, is really 
the best instrument for several branches of celestial photography. 
Thes lens must of course be mounted, so that it can be made to 
follow the motions of the celestial sphere, but in other respects 
„the camera need not differ. essentially from ethat used. in the 
ordinary, portrait. studio, The advantage of the portrait 
lens over the photographic telescope is that the field of view 
is much greater—it is therefore able to take a broader view 
of things. : 
The telescopes used for the intergational star catalogue and 
chart may be taken “as the standard égstruments for slar work. ' 
- The aperture of the object glass is 13 inches, afd the focal length, 
roughly, 130 jpches (ratio 1 to 10), the effective field being a 
little over g degres square (4 square degrees on the celestial 
sphere).. KA portrait lens of 6einches aperture and 30 inches 
focus (the favourite size with those who use portrait lenses for 
celestial photography) has a ratjo of aperture ‘to focal length of 
I .toe5, and‘an effective field of 15 degrees square (225 square 
degrees). ,In photographing a nebula, this portrait ‘lens only 
requires about one-half the exposure necessary when the standard 
selescope is-used; while the area covered is nearly forty times as 
great. It follows, therefore, that for an extended nebula covering 
-over *10Q square degrees on the celestial sphere—and such 
nebule exist, and have been photographed—the portrait lens can 
give in two hours a complete picture comparable, in area of sky 
s<oyered, with a picture that would. require twenty-five exposures 
of four hours each with the standard star telescope ; and that, 
Whereas. the picture with the portrait lens would all be on one 
plate 'and taken with one exposure, that with the standard 
telescope would be'a mosaic built up from at at least twenty-five . 
splates--taken at different times, and consequently «under very 
.various-atmospheric and astronomical conditions. - i 
. .During:the past eight years or so; a large number of photo- 
:graphs of: nebulæ and .nebulosity have been obtained by means 
-of;portrait lenses ; and year by year the work.done, both in this 
‘and other branches of astronomical photography, has been admir- : 
ably summarised by Mr. „Albert Taylor in the Photography 
“Annual, , Every one interested ;in the progress of celestial- 
«portraiture should refer to,these anaual records of results, as we’ 
-have bad frequently to do in preparing the subjoined- account 
of he use of the-portrait lens in agfronomical photography. : 
The great advantage of the portrait.lens @r doublet over the 
«telescope was admirably brought out bg Prof. W H. Pickering, . 
who, using a small camera at Wilson’s Peak, ‘California, in 1889, 
obtained a’ photograph including on one plate the whole con- 
stellation of Orion. The-great nebula in Orion was clearly 
shown, -but-the-chief value-of-the -photograph -lies in the- large , 
number of detached nebulous patches shown, which appear to 
be part of an enormous zone of nebulosity encircling the great 
nebula, and practically covering the: entire constellation. The, 
(existence of this great mass of nebulous matter, and its ‘obvious 
“connection with the well-known nebula in the, sword-handle of 
Orion, :would probably never even’ have been. discovered with 
Jong-focus instruments with small photographic fields,; yet with 
the portrait lens it is a comparatively easy object. , ; 
. In 1890, Mr. H, C. Russell, F R.S°, obtained a large numbe 
of striking. photographs of nebulz and the Milky Way with % 
6-inch Dallmeyer portrait lens eattached të the mounting o 
his telescope. The pictures thus obtained show man} details. 
of structure which are quite invisible in the telescope. Ex-! 
posures of between fouf and five hours brought to.light, many ; 
cpeculiarities of arrangement „of. stass in ;Nebecula Major and 
Minor—the Magellanic clouds—and showed that- the whole of 
the former apparently detached portion/of the.Milky Way.had ; 
the: structure of a complex spir&l nebula with two “nuclgi | 
wo degrees. apart. ‘The Nebecula Minof as-port®ayed by Mr... 
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Russell’s camera bear? a * resemblance tg the well-known 
Dumb-bell nebula. . ‘ 

Following closely on Pgof. W. H. Pickering’s york ie 1889, * 
the greatest adv&nces.in the photography of nebule in 1891 
were due to Prof. B&rnard at the Lick Observatory,,Dr, Max 
Wolf at Heidelberg, Mr. Russell ‘at Sydney, and’Dr. Archen- - 
hold at Helensec, each of these observers using ordinary 
portrait lenses. : oe 

Dr. .Max Wolf, with a 24-inch aplanatic lens of 7} inches , 
focus, . photographed in one hour-all the nebulz in the 
Pleiades obtained by the Brothers Henry at Paris with four 
hours’ exposureavith the 13-inch charting telescope ; and after- 
wards using, a 4-inch Véigtlander Euryscopic lens and a 5-inch 
Kranz’ Euroscopic lens, Wolf obtained more extension of 
the geat nebula in Orion in.4 hours- than Dr. Roberts had 
obtained .with «4$ hours’ exposure with his 20-inch mirror. 
These, same plates, of Wolf amply confirnfed Peof. W. H. 
Pickering’s results, and revealed an enormoys amount of new 
detail in the-nebula,around ¢ Orionis. ’ ? , 

Turning his attention to the constellation Cygnus on June 1, 
1891, Dr. Wolf, by 3 hours’ exposure with the 5-inch Kranz lens, 
discovered an enormous nebula full of the most complex struc- 
ture, and connecting a number of bright stars with many fainter 
ones in the Milky Way (Asir. Nach., 3048). Starting apparently 
from a central, point, the - nebula. spreads out branches which 
curve and meet “‘ fold on fold -of nebulous matter surging over 
the sky” and ‘‘ becoming notably compact and luminous in the 
immediate neighbourhood of y Cygni.” Some of these branches 
are 8° long, so that at least four plates would be required for one 
of them with a photographic telescope of standard size ;, but the 
portrait lens secures all on one plate, and their true relations to . 
each other-and to the involved stars become at once apparent. ' 

The great feature of this photograph, and of many subsequent . 
pictures; is the obvious connection between bright stars' and 
fainter ones. It was formerly believed that the brightness of a 
star was to some extent a measure of its distance from us, but 
the photographs with portrait lenses effectively disposed of this 
idea. Stars of nearly first magnitude were found to be joined 
to stars of the eighteenth magnitude by wisps of nebula, and to 
obviously form part of the same system in the- heavens. These 
stars, the brightest: of which -are about, 4,000,000 ,times more 
luminous than the, faintest, must be at practically the same 
distance from us, ‘and their differences in brightness must be due 


«to, differences of size, or physical condition, or both, and not, to 


any differences in distance. Sgt W teats, TREN ee ee 
Another interesting’ result from the photographs was ‘the 
proof of-the. connection of: nebul’ with ‘stats of ‘the; Wolf-Rayet 
type of spectrum—stars with bright lines in their spectra-—which 
Sir Norman Lockyer classifies as stars;only just coridensed from 
nebule, and next in order of evolution., Dr. Roberts, with 
3}: hours exposure with the.20-inch mirror, could detect-no 
nebulosity.round these stars in Cygnus, but the portrait lenses 
with exposures .extending up to 13% hours, ifidicated, that .all , 
these stars dre nebulous.’ . RS EEE Sane | 
This work of Wolf was supplemented by some splendid re8ults 
obtained by Mr. Russell at Sydney Observatory about the: same 
time, The lens used, a 6-inch Dallmeyer of 30 inches focus, 
gave, with three hours, as much extension of the great nebula 
round the star 7 Argus as the 13-inch charting telescope showed 
with, twice that exposure,. while éhe relations of the nelgula to 
the surrounding stars were much better shown.. ' Two long:;ex- 
pogures with the same lens on those curious detached port®&ns | 
of ‘the Milky Way in’ the southern heavens, known ‘as the e 
Nebecule Major and Minor, revealed a great amount of pre- 
viously.unknown nebulous matter, much of which would be very 
difficult to obtain with larger instruments. CEs 
© Dr. Archenhold, at tlelensec, recognising the true ; principles 
of photography of célestjal objects of large size, had’twoe lens 
constructed by Buschg the ratio of aperture to, focal length being 
I to 4'5 and I to 2°5 respectévely, With these lenses he photo- 
graphed a very striking and extensive nebula near ë Persei on 
Octobe 27, 1891, with 324 minutes’ exposure. This new nebula 
resembles in-many ®espects the great nebula # Andromeda, but 
probably coyers.a mugh greater arg’ of the sky. The great 
effectiveness of th special lens is shown py eyə observations 
with a 12-inch: telescope; for even with the photograph to 
indicate where tæ look for details, scarcelysany trace of ‘the 
nebula can be.made out (Astr. Fach., 3082). ` Dr. Scheiner, at 
Potsdam (Astr. Nach., 3157}, has photographed this great. 
nebula with a.g:inch portrait Jens, giving exposyres up™to.‘six œ 
es . 
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° 
hours. The spirad- form is clearly shown, while thes extent of 


e the nebula is greatly*increased. 


' photographs being 10°3 degrees to I inch on the plate. 


Pros. E. E. Barnard, with the 6-ingh Willard lens of 3o inches 
focus at the Lick Observatory, has - enormotisly extended our 
knowledge of these great diffuse nebulosiffes. It is | quite impos- 


” sible in the limitsgof this article to deal with these in detail, but 


the extraordinary formeof the nebula round 15 Monocerotis, the 
enormosis @ffuse nebulosities in the constellation Cepheus and 


-round ‘the Pleiades, . the tremendous extensions: of the Orion 
‘nebul shown in his numerous articles in Astronomy and 


Astrophysics and the Astrophysical Fgurnal since 1893, 


-are all magnificent examples of the use of @he portrait Jens 


in photographing nebule¢ and-one can have no hesitation 
in -saying that without the portrait lens we should still 
be in ignorance of many of these wonderful objects.@ But 
Barnard has gone beyond the portrait lens, and has used the 
‘lens,of a cheap oil lantern, the effective aperture of which is 
about 1} inches, the focal length being 34 inches, ratio 1 to 2°3. 
This gives a field of 30 degrees practically flat, the scale of the 
Twenty 
photographs in October 1894 (Astronomy and Astrophysics, vol. 
xiii. p. 811) fully brought out the value of this instrument. One 
hour's exposure gave all the Andromeda nebula ;athirty minutes 
gave all the diffuse nebulosity round the Pleiades photographed 
by Archenhold in four hours, and by Barnard with the Willard 
lens in three hours. The most valuable of all results, however, 
were those with Orion, obtained on October 3 and 28, 1894, 
with) exposures of 2h. and th. 15m. The extensive spiral 
detected by Pickering in 1889 is fully shown in correct propor- 
tion, and ‘‘no description, can give any idea of the form and 
“magnitude of this nebula.” - Extending over 17 degrees in 
length and nearly the same in breadth it includes almost all the 


“stars of the constellation, and forms in fact a role for the body 


of the giant. The well-known ‘‘great nebula of Orion” is but 
a pigmy compared with the greater nebula revealed by Prof. 
Barnard’s plates, and it is not too much to believe that longer 


“exposure will probably fill the whole constellation with nebu- 


losity, and show that the great nebula is simply the inner 


‘termination and the brightest part of the enormous spiral. 


An English amateur; Dr. E. M. Sheldon (Journal of the 
British Astronomical Association, vol. v. p. 397), using a lantern 


‘lens‘similar to that ysed by Prof. Barnard, photographed this 


enormous spiral’ in ‘Orion with 14 hours’ exposure, in February 
1895) | 
gave all the nebule on Wolf’s photograph taken with 13 hours’ 


exposure. 


„The nebulosities in the Pleiades’ have attracted great attention 





- Since. they were first photographéd’ by the Brothers Henry at 


‘Paris in. 1885: These nebulz have always been remarkable 
from. ‘their intimate relations with individual stars in the cluster 

—‘# Maia is a diamond clasp on a curving plume, Electra extends 
‘a tentaole towards Alcyone, while Merope has a sweeping gauze 
trail ‘and probably a'nebulous satellite.” In striking contrast 
to this we usually gave in other regions of the sky'stars and 
neBulse: intimately mixed, although frequently on recent photo- 
‘graphs wisps of nebulz are found joining stars so that the 
structures appedr to resemble festoons of pearls ‘on a gauzy 
string. ‘The mpst recent photographs of the Pleiades by Barnard 
atdhe Lick Observalery, taken roh. 15m. exposure with ‘the 
‘Willawd (6-incă) lens ; . by Ma H. C. Wilson, with a similar lens 
‘and 11 hours’ exposure; and by Dr. Max Wolf, have revealed 
ar®enormous éxtension of ‘the ‘Pleiades nebulosity. * The whole 
area is now 158 square degrees,’and there’ aré indications ‘that 
‘even this is not the real limit, and that more prolonged ex- 
posures: will give still greater extension, probably joining up the 
whole of the nebulosity into’ an enormous spiral similar to ‘that 
‘covering’ the constellation Orion 

- Other photographs exhibiting the same class of structure iise 


been - obt@ined of the -region round Amtares with 74 hours’ 


exposure by Prof. Barnard at thee Lick Observatory. At first 
‘sight this new nebulous mass would easily be mistaken for the 
‘Pleiades Nebula, and it is a remarkable and very signifi@ant fact 
-that both these nfasses apd all other great? nebulosities in the 
Milky Way either occupy wacancies amengst the stars, or are on 
the edges ofesuch yacanciese; and that in their immediate neigh- 
bouwhood the stars exhibit long vacant Janes 4nd other remark- 
able. features, indicating thag the nebula, stare, and vacant lanes 
are’ but different features of some-vast and at ‘Present | imperfectiy 


-comprehended system of celestial grouping. - ; 
Th€ first ‘results obtained by Prof. Bailey, at Arequipa, with 


NO. 1480, VOL. 57] ° 
s e 


NATURE >` 
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the Brace phat ographic telescope of the Harvard Coleg? Ob- 
servatory J havé lately: been regorded.. This ‘portrait lens, The 
largest:in®the world 2% e#%sent, haf an aperture of 24 inches 
and a focal lengthfof 135 inches, so that while the scale of the 
photographs is eqaal to that of the intefnational star, charts « 
(1 minute of arc to 1 millimetre), the light-gathering power of 
the telescope is three yimes ‘as great, and exposures with this 
instrument need ba only about one-third of those required with 
the standard international telescopes to-achieve the same results. , 
But the ‘Bruce’ telestppe „hàs ‘a: further advantage over the 
stangard instrigments. Its effective’ field is 25 square degrees’ 
(14-inch by 77-inch plates-are ised), whereas the effeetive-field of 
the international instrumeats is only 4 square dégrees fh area. 
The daring ‘experiingnt ‘of Prof: Pickeritig in’ devising, and Mr., 
Alvan : Clark m` -constructing,| this énornious portrait: lens has* 
been completėly's ‘successful (althoygh several eminent astronomers 
on this side’of the Atlantic doubted ‘whether such an itistrutnent 
could. be: constructed); and as-a result we ‘have an instrument 
‘which can‘do‘allethe international work ‘on less than'4000 plates 
and with’ véry ‘much'réduced: exposure. ‘Prof. Pickgritig- does 
‘not ‘at-preseht ‘intend tò duplicate’ the work’ of ‘constructing the 
photographie chart.df the stars, -but will‘confine- the instrament 
to nebule and special regions of the sky, and, with the’did of a 
‘24-inch object prism, to spectrum’ photography. ‘ ‘The published 
preliminary. results are o@every great value. ' 

This article ought not to bé concluded without mentidn of the 
fact that’ more than’ one -astronomical - phogo er is. of the 
opinion that-some of.the nebuldsity shown upon. at obtained 
with salf portrait lenses is: ot real; but-due- to diffused star- 
light. A warm ‘controversy has taken ‘place with reference to 
this point, ‘but ‘this’ is: not: the place-to, present the views 
of the two’ parties.-: It, has; been ‘shown: in this article*that 
large instruments, such-as those’ used for the Internationa} 
Chart, with long focal length but restricted fields, can give us 
pictures full of delicate details of bright nebulæ, and these 
photographs are of extreme value ; but we must look to the 
portrait lens for the larger details and for the fainter nabulosities 
which are. absolutely beyond the reach of any: photographie 
object-glass or mitror, There can be no rivalry between the 
two classes-of instruments ; each is perfect in its way, each will 
mislead if solely relied upon. Photographs of the sime nebulæ, 
both with long focus object-glasses or mirrors and with portrait 
lenses, are necessary, and-must be used to supplement each 
other, if we are fo get correct. ideas‘of the phenomena of stellar 
distribution and‘ the connections between nebulz and stars. The 
“best instrument to use ” is not a matter of-personal expefience 
nor of individual opinion :' the? optical and photographic laws 
bearing on the- subject are swell, known, and the. practical limits 
of atmospheric’ ‘definition’ and ‘instrumental ‘construction are 
within sight.. The'ideal instrument for plistographing’ nebule will 
probably combirie large aperture, short focal: length, and the large 
flat ‘field of the portrait lens ; will be, in fact, a glorified- portrait 
lens : -there àre Optical ‘reas¢ns why-neither’ the object-glass nor 
tHe mirror can “be wholly satisfactory. ‘While waiting for this 
instrument, évery’ possessoref an- ordinary rectilinear léns with 
‘an ordinary camera®can;' by.strapping his camera on-to ‘ari egua- 
torially mounted ‘telescope, and using infinite patience, materially 
advance: our, knowledge of nebuké by-means of ‘photography. 

sh ; ; pte de GREGORY: 
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PHÖTÖMICROGRAPHY , WITH. HIGH 
s- POWERS; : 


pHoroa MICROGRAPHY has’ for some years ‘past sient 
but slowly,’ although: its present status ‘as‘a tears of de- 
lineating 1 minute? structure’ i$ undoubtedly much higher than it 
has ever ‘been. : If. optical ‘applianees the improvements have 
been many, the most notable being the introduction of apochro- 
matic objectives. Their- greater aperlure and freedom „from 
eeffects of the secondary spectrum have combined to render it 
possible to -obtain® good resules.with much greater ease than 
formerly. Some of the photomicrographs obtained, however, 
in the early days of microscopy are eyen now hardly excelled, 
although they were produced at the ost: of enormous labour, 
and required exteaordinaryskill on the pagt of the operator,*with 
the apparatus then available. The pro odection" ‘of satisfactory 
photographs, when the “magnification exceeds one thousand 
diameters, has always been a matter of some difficulty.: Orfe of 
the greatest®f these has been the want ofa source of illumjnae. 
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tion whiclt should be of sufficient intensity without a conside® 
able increase in the size of the illuminating sfitface, Various 
attempts have been made «o aah gs -hydrogerf light for 
the purpose ; but there always remainsé e ection, that how- 

„ever small the incandescent portion of the li 


e may be, it does 





Bic. 1.—-Surface markings on ‘Podura scale. Photographed with Swift's 
1/12-inch apochromatic, projection ocular 2; and central cone, Magnifi- 
caeion, 2500 diameters. ; 


not emit light of equal intensity.over the whole of its surface. 
This can at once be seen if an image of the lime be projected on 
toascreen, The result is uneven illumination, a defect so often 
seen in high-power photographs, when the image of the radiant 
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Fic. 2.~—-Pleurosiguea angulatum. « Photographed fin Winkel's, 1/20-inch 
homogeneous: immersion, projection ocular 4. Central cone’ and mal- 
achite-greea screen. Magnification, goco diameters. 
è 
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is pPojected by the ąghromatic condenser across the object, or 
what is known as'‘‘ critical illumination.” ` ; 

The electric ‘arc is the light which approaches most nearly to 
an ideal illuniinant. “The'source of light ig éxtremely small, byt 
«hg intensity is great, and the incandescent’ surface ®, if working 
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‘graphs taken with the are-light so ‘arranged. 
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under prgper conditions? homogeneous. Itghas until recently 
been impossible to so control the arc tRat ‘these Conditions 


could be obtained with cergainty:’ In all formis of lamp, whether ° 


hand-fed or automatic, the difficulty has been to maintain a con- 
stant position and conflition of the crater on the positive carbon. 


This can be done by having a simple form of hand-feed apparatus” -° 


with a pin-hole camera attached, threugh which. an image 
of the carbon points is projected on to a ground-glass screen. 


Reference lines are provided on this screen, so that the length of i 


arc and position of the positive crater can be continyously 


‘observed. . The arrangement’ was exhibited at the two ĉon- 


versazioni of * @he Royal Society last year, and has been 
fully described before the Royal Microscopical Society. With 
such a form of arc-lamp absolute céntration of the light can 
be sgeured and maintained without reference to the micro- 
scope, after the necessary position ‘of the image of the arc on the 
screen of the pin-hole camera has been onc® obteined. |The 
accompanying illustrations have been reproduced from ‘photo- 
Fig. 1 shows the 
surface markings on a Podura scale, magnified 2500 diameters. 
Fig. 2 is a frustule of Pleurosigna angulatum, magnified 5000 
diameters. In neither photograph is there the slightest sign of 
de-centration, and in both cases centration was maintained 
entirely without reference to the microscopic image. 
E i J: EpwIN BARNARD. 
’ THOMAS A. B. CARVER. 





A METHOD OF MEASURING WIND 
PRESSURE. - aA 


T HERE are few physical problems of greater immediate and 
es obvious practical importance, than, that involved. in the 
measurement ‘of air, pressures under complex. conditions of 
motion, and there are few problems which present greater 


difficulty, or—what is worse—uncertainty. , It may be. com- 


paratively easy to obtain under any particular. set of circum- 
stances: evidences of barometric variation by means of some 
indicating instrument, apparently suitable for the particular 
purpose, but it is a very different matter to decide how far the 
quantitative result is unaffected by actions set up by the instru- 
ment itself. Thus the record of the pressure plate gives 


‘information which is of little, if any, value in relation to the 


distribution of -pressure over a. large building; while ‘the 
barometer itself is capable of giving misleading indications, 
whether it is too effectually protected from external influences, 


"ór too much exposed. : 


For measuring the wind pressure at any point of a structure 
of considérable size, a receiver or collector is required, with a 
convenient ‘gauge connected by a tube.. It is essential that the 
collector should not itself give rise to compressions or rarefactions 
affecting the gauge.” To the invention of such an instrument 
Prof. F. E. Nipher has devoted much attention, and *his final 
apparatus seems to fulfil its purpose admirably. Two equal thin * 
metal discs, 2'5 inches in diameter, haviag bevelled rims, are 
screwed together, so as to leave a small space between, into 
which a coniecting tube is passed through thg centre of one of 
the discs. The end of the tube is flush with the inner surface, 
and the interspace is filled up with a certain number of layers of 
fine wire screen, which project at least half an inch’ beyond*the 
edges of the metal discs. When“his simple device is pl&ed in 
a stream of, air, it is found that the effects of rarefaction gnd 
compression, set up at different parts of the porous screen, com- 
pletely. neutralise each-other,'so that the pressure at the mouth 
of the tube is the same as the true intrinsic pressure of the # 
external air. This property of the collector was severely tested 


Èy thrusting it out of,a-carriage window in a train which was 


travelling at the rate of -sixty miles an hour: no.effect on the 
gauge could be noticed,®although the instrument was gufitcienthy 
sensitive to show ingtantly the effect of placing the hand ata 
tangent to the edge.. The fauge which Prof. Nipher employed 
was a water manometer consisting of a cylindrical vessel partly 
filled ith water, yith a straight glass tube Igadifg*out from the 
bottom and inclined at 5 in 100 to the horisontal. The -open 
end of this tube was if communicdfion’ with a collector of the - 
form suggested by Abbe? so as to Secure a Mahdafd pressure of 
comparison, hehe a 2 ‘ a ; 

1A Method of Measuring, the Pressure at any Point of a Structure, 
due to Wind blowing against“ that. Structure.” «By Famcis ‘Ei Niphes, . 
(Transactions of the Academy of Sfience of St. Louis, vol. viii. Ne I.) 

2 Report of theChief Signal Officer, 1887, 2, 144. 3 


e ` 
e . . 


. 


e 


. 


* by ten, and-with ten equal but other won- 


m 
na 
o 


489" 


. s 
s ry 


Being. now sitisie® with the tarstworthy nature of his 
apparatus, Prof. Nipher determined to apply it to*the deter- 
mination of the distribution of pressure over a large „pressure 
„board. For this purpose the boarf, which was a wooden one, 
4 feet long by 3 feet wide, was mounted en the roof of a railway 
‘carriage. It was bolted to a vertical iron pipe, and the couple 
required to. keep®it peypendicular to the direction of the wind 
was measured by a spring balance. On opposite sides of the 
‘board, ‘and®at the centre of one of the 108 4-inch squares into 
which thé board was divided, two disc collectors were fixed 
and-tonnected by rubber tubes with their respective gauges. 
“The latter, together with a third, which “vas,used as a level, 
were mounted on a board which was rigidly attached to a heavy 
pendulum witħin the carriage. The speed of the train varied 
generally between twenty and fifty miles an hour, and was 
checked by direct observations. od 

The totgl action on the board is the result of an increase of 
presure in front and a decrease behind. Both the increase and 
the decrease are shown by this series of experiments to be pro- 
portional to the force necessary to hold the board to the wind as | 
indicated by the spring balance. Further, the force measured ' 
in this way differs from that deduced from the data given by the 
collectors by no more than 1 per cent., and although this may 
be in a measure accidental, it affords a confirmation of the 
accuracy of Prof. Nipher’s method. On 
both sides of the board the difference from 
the ordinary pressure becomes less as the 
-periphery is approached, although there is 
some evidence of a minimum excess at the 
centre of the .front face.; Prof. Nipher 
„gives a few notes on the application of ‘the 
idevice to the study ‘of pressure variation 
around a building. It is to be hoped that 
such developments as this will be realised. 
At present it is too early to estimate, the 
full "importance of these researches as a 
-coritribution to the study of anemometry ; 
büt thé idea is full of promise, and the 
simplicity of the apparatus is certainly a 
‘great point in‘its favour. 


AN ENCHANTED MESA}. 


THE pueblo of Acoma, in Western 
*’ Central New Mexico, is the oldest 
. settlement within the limits of the United 
States. Many of the walls that still stand 
con’ that beetling pefiol: were seen by ` 
‘Coronado ‘during his marvellous. journey 
-in '1540, and even then they were’ cen- 
turiés old. 
The valley of Acoma has been described 
as *‘ thé Gardey of the Gods multiplied 


ders thrown in ; plas a human interest, an % 
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ahe -ffiable wAll ofthe cliff, destroying the only’ teail to the 
surnmit and leawing a few old women to perish on the inaccesgjhlé 
height, @What more, thengédhld be necessary to enwrap the 
place for ever aften E mystery of enchantment ? . 

This tradition Gas recorded in its natives purity some -twelve 
years ago by Mr. Charles F. Lummis, and the same ‘stery: was" 
repeated by Acoma lips to’the present writer while conducting 
a reconnaissance of thé pueblos in the autuinn of 1895. Duriyg 
this visit, desifing*to test the verity of the tradition, a trip was 
made to the‘base ‘of ,Katzimo, where a careful examination of 
the talus (espegially, Whereit is piled high about the foot of the, 
geeft south-we@tern cleft (Fig. 1) úp which the ancignt pathway 
was reputed to have wound its course) was- rewarded, by the 
discovery of numerous fra$ments of pottery of very ancient type, 
some of which wer@decayated in a vitreous glaze, an art nowe 
lost to Pueblo potters. ' The talus at this point rises to a ‘height 
of 224 feet above the plain, ang therefore slightly more, than 
half-way up the mesa side. It is composed largely of earth, 
which could have been deposited'there in no other way whatso- 
ever than by washing from thé suinmit during periods of storin 
through many centuries. An examigatiom of the trail*td\a point 
within 60 feet of the top exhibited traces of what were evidently 
the hand and foot holes that had once aided in‘the ascent of the 
ancient trail, (Fig. 2) as at Acoma to-day, Even then the indi. 

e. . 


+ es 
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archeological value, an. atmosphere of 4 Fig 1.—The Enchanted Mesa—the reat South-western Cleft and Talus Heap. es 
romance and mystery”; and the com- TF 
„parison has not beer ovérdrawn. Stretch- . ° 


ing away for miles lies a beaufiful level plain clothed in grama 
an@, bound on every side by mesas of variegated sandstone 
‘rising? precipitously from 36 to’ 400 feet, and relieved by 

ipare's and pinnacles and domés and many othey features of’ 
ure’s architecture. : a 
' None’ of these great rock-tables is so precipitous, so awe- 


q ‘inspiring; and seemingly so out of place as the majestic isolated 


!Katzimo‘or Enchanted Mesa, which rises 430 feet ffom the 
- middle of the plain as if too proud to keep company with itẹ 
fellows ; and this was one of the many wonderful homesites of 
‘the Atomas during their wanderings frm the mystic Shipipu in 
. the far nérth to their present lofty dwellifig-place. 
n» Native tradition, as distinguished from myth, when unin-' 


the'éxtent 6f dispyoving or verifying that which purpor& to be, 
- historical testimony; >` Tke Acoma Indians have handed down 
froe: shaman to novitiate® from father fò sgn, in true prescrip-' 
torial fashiof fof any gentrations, the story that Katzimo was 
onc the home of their ancestors, but during a great convulsion 
of nature, at a tibe when mos of the inhab tants were at work! 
‘in their fields below, an immense rocky mass became freed from t 
1 Alidged froma ‘paper by Mr. È w. Hodge, of the United States! 
Bureau of Amefican Ethnology, in the National Geogrepiyc Magazine. + 
. NO. 1480, VOL. 57] ° 
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cations of the former occupancy of the Enchanted Mesa were 
regarded as sufficient, and:'that- another oné ‘of many. native 
traditions had been verified by archzeclogic proof. .:...° 


More recently the: author visited Katzitho_a second time, on 
this occasidn with Major George H. Pradt, Mr. A.C. Vroman, 
and Mr. H, C. Hayt, in order to determine what additional data 
of an archeological nature might be gathered by an examination 
of the-summit. > «| caer ei Ea Pty, S 

The ‘ascent’ of the talus, in which the potsherds hád ; been 
observed'in such cansiderable quantities ‘two years’ previously, 
was made in a few:minutes, the ladders, ropes, and photographic 
and surveying“instruments being carried with some effort, since 
climbing, héavily laden, at an altitudé of 6000 feet, in a broiling 


° fluenced by Caucasian contact, may usually be relied on even to fesun, is no triflinz ‘Pbour ; but, the real work began when the 


beginning of the rotky’slope®of the'cleft was reached.’ One 
member of the party, taking the: lead, dragged the end of a 
rope to a convenient landing place, where a dwarf piñon finds 
sufficient nourishment from the storm-water and sand from bove 
to eke out a precarious existence. Fastening the rope to thé 
tree, the outfit was hauled up, and the other members of the 
party found a ready means ef ascent. ° The next landing was 
several feet gbove, ag tle basé of a rather steep pitch of about 
bwtlve feet. This wall, although somewhat difficult to soulG, 
e G a 
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» former shape. 


_ Marcu’ 10, 1898]? 


NATURE , 
e [3 





ns ¢ a ___—_ Š 
may be climbed with greater or Nges safety by the aid. of several 
small holes in its face. è These ere; doub@less made 
artificially, but as the narrow pathway at. ®js point is now a 
drainage course during periods of storm, the'Soft sandstone has 
beconte so much ‘eroded that they, have -apparently lost their 






> Thé suynmit df Encantada was reachéd after some difficulty. 
It has bean swept and carved and swept again by the winds and 
tains of centuries since the ancestorssof the simple Acomas 


. ‘climbed the ladder-trail of which Wwe found the traces. The 


or 


‘pinnacled oor has notsalways appeared ‘as it is to-day, fo? it 


‘was once thickly mantled by the gherd-strewn soil that now | 


forms'a goodly pari of the great talus heags below. 

` There is little wonder, then, that tle party‘despaired of finding? 
even a single relic when they e?32d reached the top of the trail 
and.looked about at the destruction wrought; and yet they had 


been on the suinmit only a few minutes when a sherd of pottery | 


of very ancient type, much crackled by weathering, was found. 
This fragment’is of plain grey waré, quite coarse in texture, with 


a dégraissarlt of white’ sang. `. 


ae ee 


Fics 2.—The Great Sandstone Cleft of the Mesa. Through this cleft the | 


g ` traditional trail passed, and distinct traces of it were found on each side 


«' ¢of the-vertical fissure to the right of the upper ladder, 
: oi poe oe 
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During the twenty hours spent on the summit, every oppor- 
tunity was taken of making a critical study.of the general features 


. of the top of Kataimo, throughout the 2500 féet of its length, 


4 


„special consideration being devoted to the topography of the site, 
„the erosion, the earthy deposits, the drainage, and the great cedars 
that stand gaunt and bare or lie prone and decaying because 
their means of subsistence have been go long washed away, and 
the, party was forced to the conclusion that had house-walls, 
whether, of stone or adobe, ever existed on the summit at 8° 
reasonably remote period, these @vas no,pos&bility that any trace 
“of them could have remained to this day. Nevertheless, the 
abundance of ancient relics in the,talus, the distinct remains of 
the ladder-trail, the specimens found on the summit coupled 
-ayith, the destruction wrought by nature, the ttadition itself—all 
testify to the former habitation of the site. bss 
ı To the Acomas Katzimo is still, enchanted, and as a subject 
in‘the study of mysticism tl.e man of Selegce must, yet regard gt. 
~The" law of a millennium is ,not, undone by a Tew houre of 


jsaenoclasm.” ° x 
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*OxrorpD.—On Merch 15, Convocation will consider some 
alterations in the statute relating to the Aldrichian Demon-- 
stratorship in Comparative Anatomy, penddfed vacant by the 
resignation of Dr. Blaxland Benham, who has been appginted 
Professor of Biology at Otago, New Zealand. Mr? Gilbert 
Bourne, of New College, has, in the meantime, been nominatéd 
as Lecturer in Comparative Anatomy, and his name will if sub- 
mitted to Convgcat®in on the same day. 5 

Dr. Benham will be entertained gt a farewell dinner by his 
colleagues on Friday. s 

The Junior Scientific Club met on Wednesday evening, 
Marh 9, Mr. A. W, S. Fisher read a paper on the salmon; 
and Mr. T. Annandale discussed the habies of British Am- 
phibia. The officers for next term were elected. The*Club 
proposes to hold its biennial conversazione next term, and 
arrangements are being pushed forward rapidly. _ 

The cast of the skeleton of Iguanodon, which has beeri pur- 
chased by subscription, has now been set up in the court of the 
University Museum. Some valuable casts of other fossil 
reptiles have also been recently added to the collections. ' on 


CAMBRIDGE.—The honorary degree of Doctor:of Science is 
to be conferred on Dr. ‘Wilhelm Pfeffér, Professor of Botany in 
the University of Leipzig,.and Croonian Lecturer at the Royal 
Society. a es ago E vel 

The Agricultural Examinations Syndicate report that teù 
candidates presented themselves for Part I., and nine for Pait 
II. of the Examination for the diploma of the University: 
The numbers 
show some intrease on those of past’ years. eee: 

Regulations for the Gedge Prize in Physiology, taken in a 
broad sense, have been published. The prize will be given 


| biennially for an original memoir or essay,’ and will consist of 


two years’ interest on the capital sum of rooo/, Candidates 


| must have .worked in the University laboratories, during - six 
| terms, and be of at least five, and at. most seven, years’ standing 
| from matriculation. i 


. The application for the recognition of St, Edmund’s ‘Hostel 
as.a place of residence for students preparing for,the secular 


| priesthood. of» the Church of Rome, led to an animated dis: 


cussion in the Seriate on March 3. The weight of -opinion was 
. 4 


, | in favour of granting the application. . 





“THE: Senatus Academicus of the University, of ‘Edinburgh 
have reSolved to offer the honorary degree of Doctor of Laws 


| to Mr. Horace T, Brown, F.R.S. cra ee 


PRESIDENT CHARLES DE GARMO, of Swarthmore College} 
Pa.; has ‘beén elected to ‘the professorship of' the Science and 


| art of education at Cornell University, rendeyed vacaht ‘by the 
| resignation -of' Prof. S. G. Williams; and Prof: ‘ Herbert® 


Hibbard, of the University öf Minnesom, has beén ‘elected 
assistant professor of mechanical engineering: of tailivalys: and 
principa of the graduaté school of rajlway, ‘mechanical 
engineering. ae . 3 £ t ; 
- "NEARLY. 55 per cent. of the net total of thè Estimates for 
Civil Services, agreed to by the Hpuse of Commgns on March 3, 
arises under the class of education, science and art, which shows 
a pet increase of 457,094/ over the grants of last Session. @ To 


the total of the class—viz. 11,965,796/.——the three Public Edu- » 


cation Estimatés contribute 11,028,776/, being a net, increase 


of 425,903/. The chief remaining increase is 22,663/. under the® 


Science and Art Department Estimate (mainly for additional 
epayments to science schools for attendance’ and on results). An 
important change has bgen effected in transferring fo the,Educa- 
tion Departments, England and Scotland, the grants, &c., for 
drawing in elementary schoels, hitherto: borne on the Science 


and Art Department’s Vote, and in transferring to the Scotch, - .. 


Educagion Department the other Science ‘and Art grants in 
Scotland. ° 3 see a 
A NOTEWORTHY feature of thedittle volume of annaunce:; 


ments of classes. Reld in the Northamptom Imstitute, Clerkent . 


well, is a table 8f special courses adapted to various classes of 
students.. By referring to this gable, any yoting artisan can see 
what courses he ought to take to educate himself,in the.scientific 
principles of his trade. . Simélar guides to study, now often in? 


serted in the pgospectuses of technical institutes, are of grelt value * 
hedcite to take up systematic courses of instruction, `e 
i ’ 


in inducing 
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ą Bill, which was then read a second time 





e 
e and the Northampton Institute has done well to adopt such a 


means®of encouraging earnest work. The Jord Mafor and 
Sheriffs have consented to pay a State visit to the Institute on 
.March, 18, for the purpose of inspecting it and declaring it 
formally open. Fhe buildings and equipment have up to the 
present cost over 80,o08/., and the expenditure upon the latter 
is not yet €omplete. In addition the land—over one and a 


* quarter acres—generously given by the late Marquis of North- - 


ampte, is estimated to be worth not less than 25,0004 The 
Institute is a branch of the City Polytechnic and is situated 
in one of the busiest parts of the metropolis immediately north 
of the City boufidary. a 


. From the sixth annual report of the Technical Instryction 
Committee of the City of Liverpool, we gather the following 
items :—Thg Con®mittee clearly recognises that technical educa- 
tion fs. inseparably bound up with general secondary and higher 
education, and must be organised in vital connection therewith. 
—After some delay, a commencement has been made with the 
erection of the new Central Technical Schools. The cost of 
the erection of the building comprising the new schools and 
the museum extension will be nearly 90,000/.——The Committee 
remark that it would be more satisfactory if greater attention 
were paid to mensuration and other practical applications of 
elementary mathematics ; since it js a, frequent complaint, on 
the part of teachers of special technical classes, that their 
students come to them with too little mathematical knowledge 
and aptitude, and are often unable to grapple with even simple 
quantitative problems. This difficulty not only applies to 
Liverpool, but to technical classes in most parts of the country.— 
The co-operation of the University College with the educational 
work of the Committee is most satisfactory, agd is of great 
assistance in the construction of an organised scheme of technical 
instruction, 


,, Tue London University Commission Bill was read a second 
time in the House of Lords on Friday last. In moving the 
second reading, the Duke of Devonshire pointed out that the 
measure was founded on the recommendations of the Royal 
Commission which reported in favour of the two functions of 
teaching and examining being combined in one University for 
London. The Bill is substantially the same as that which 
passed the House of Lords in the last Session of Parliament, 
but reached the House of Commons too late to be carried 
through all its stages.. To provide against the occurrence of a 
similar difficulty, the Bill has been introduced earlier in the year 
than has hitherto been found possible ; which gives grounds for 
the hope that it will take its place on the Statute-book before 
the close of the present Session. A very large part of the 
formidable opposition against the Bill has been removed by the 
introduction of certain modifications. These amendments are 
in the diæction of restricting the power of any future Senate to 

ealter the statutes or regulations made by the Statutory Com- 
mission in accordange with the provisions contained in the 
schedule of the present measure. “I cannot even now assert 
that opposition no longer exists,” said the Duke ofe Devonshire, 


“ but itis very difficult indeed to understand upon what grounds | 


the measure can. be opposed. {£ have endeavoured to show by 
whas an overwhelming amount of scientific teaching, opinion, 
and ex@eriencedt is supportedp and I am utterly unable to dis- 
cover any weight of opinion on the other side which can fora 
moilent enter into competition with the expressfons in gts 
Lord Herschell and Lord Reay warmly supported the 


AT the recent meeting of the Federated Institution of 


Mining Engineers, Prof. Henry Louis, Durham College of 


Science, Newcastle, read a paper on ‘‘ Technical Education in 
Mining,” hich should be seen by afl Technical Education 
Committees having mining classes. g Prof. Louis made, at the 
outset, a broad distinction between the training suitable to the 
“working miner or subordinate mine official, and that suitable to 
mining engineer oregeneral manager. As regards the former he 
ought to leave his Board sehool in about the fifth standard, and 
comnfence receiving ‘his t®hnical instrifction—a very different 
thing from technica P educati undergroni di whilst continuing 
his s@ientific education, in evening continuation and science 
schools, It is gréatly to tMe @liscredit of the powerful ‘and 
wealthy miners’ unions of this country, that they make no 


e attempt to provide the rising gendration with scientific training 
. bearing on their work, especially seeing that suchetyaining is the 


best possible safeguard against accident.« For both working 
. e 
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ênt legislation, that takes no ac- 
count of time spenjst ining the scientes underlying the art 
of mining, is most®pernicious. Mining students ought to enter 
some mining collegé at the age of seventeen, and devote at least ' 
three years to learning first the pure and then the applied sciences _ 
that they will require instheir profession, but none of the pure 
sciences need to be studied very profoundly. The systematit 
neglect of the study of dressing of minerals in this country has - 
already had serious c@mmercial results, e.g. at Nenthead, and , 
itse&ltivation ie urged. Prof. Louis suggests the introduction 
of the American system of “Summer Mining Schfoolsy as a 
method worthy of trial ‘fof giving college students an insight 


n 
tniners ang engineers, the 


einto practical work, Wat pajnts out that college work alone with- .. 


out practical experience is insufficient. On the very open 
question as to. whether college work should precede or follow 
practical training, Prof. Louis holds the former to be probably 
the better plan. He concludes with the following recommenda- 
tions. (1) Everf manager of a mine, whether coal or metal: 
liferous, to hold a certificate. (2) Examin&tions for certificates 
to be controlled by a central Board, and made uniform in con- 
ditions and character for the whole of Great Britain (and if 
possible for the Colonies also) (3) Residence in a recognised 
science college to count as part of term of apprenticeship, 
whilst not less thag threéYears underground should also be in- 
sisted on. (4) Every mine surveyor to hold a certificate of” 


proficiency. eo ş 
‘ 1 


SOCIETIES AND ACADEMIES. 
LONDON. 

Royal Society, January 27.—‘‘ Mathematical Contributions 
to the Theory of Evolution. On the Law of Ancestral Heredity.’ 
By Karl Pearson, F.R.S., University College, London. 

The Darwinian theory has for its main factor the perpetuation 
of favourable variations by natural selection under tle law of 
heredity. Hence any complete quantitative treatment of evolu- 
tion must deal (1) with the nature and distribution of variation ; 
(2) with the nature and influence of selection, and this not only 
upon the selected but upon all correlated characters or organs ; 
and (3) with the law of heredity. Earlier published and other 
written but unpublished papers of the present writer cover to 
some extent the ground of (1) and (2). Although the mathe- 
matical theory of variation and ‘selection is yet very far from 
completion, the general lines on which it will proceed seem 
fairly clear. With the law of heredity, however, the case has 
hitherto been different. Much has been written on the subject, 
much has been attributed to inheritance, but the quantitative 
meastirements and facts have formed such a small and slender 
proportion of the whole, that it has been extremely difficult to 
base a rounded mathematical, theory on what is really known, 

The very suggestive theory of heredity developed in Mr. 
Galton’s “ Natural Inheritance” has two main features? (g) a 
theory of regression, which states the average proportion of any 
character which will be inherited under any degree of relation- 
ship. This theory is verY simple : if the average of the sons of 
any parent has w of the parent’s deviation from the, average 
parent, then the average grandson would have w°? of the devia- 
tion, and so on. Collateral heredity is also determined, and for,. 
two brothers was found equal to 2w. Mr. Galton’s value of w 
was §. ; ‘ 

(6) A law of ancestral heredity. According to this law the 
two parents contribute 4, the four grandparents §, the eight great 
grandparents ty, and so on, of the total heritage of the average « 
offspring. š 

These two parts ¢f the theory, however, are not in entire 
agreement. ‘ ; 

The recent publication œf Mr. Galton’s remarkable paper on 
ancestral heredity in Bassett hounds has, however, led the writer 
f that law. be true, then for every organ and 
for everygrade of kinship the aunt of heredity is numerically. 
determinable. The solution of the problem of heredity is thrown ' 
back upon the solution of an: infinite sqries of linear equations, 
Their solution gives results which seem to the writer in good 
agreement with afl we at present know about the influence of- 
heredity in various degrees of kinship. For example, fraternal 
is no longer /wce filial regression, but has a value (0°4000) well 
ine accordance with calcilations of English stature and Indian p 
cepltalic index. In short, if we discard Mr, Galtop’s relation$= 
between the regressions for various grade€ of kinship, and sN, 





? 
. 


. 
°. . 
x f á 
e : e 











` 0 e . » 
: ie pa $ s s i .` " . X s 
MarcH io, 1898 » ` z NATURE . i Ta 









e “eet 
heredity,*the whole theory $f- 


sselely from his law of ancest’ 
and well if accordance with 


he?edity becomes simple, lumini 
such quantitative measurerfients as 3 Dee! 
.It is possible to somewhat generalise UÑ law of ancestral 
heredigy., . Modifyitg Mr. Galton’s definition of midparent, a 
conception is formed of the mid-sth, parent, a sort of mean of 
«e the ancestry in the sth generation, and the contribution of this 
mid-sth parent to the offspring is assumed go have a constant 
, ratio to. that of the mid-(s + 1)th parent, whatever be the value 
of s. With this simple law the whole gf heredity is found to 

` depend upon a single constant y, termed the coefigdent of heragity. 
y may varyefrom organ to organ and from race to race. „It may 
itself Be subject to selection, if heredjtysbe not looked upon as 2 


prioré given and antecedent to any*evolutiqg by natural selection. ẹ 


In Mr, Galton’s statement of the lay, y = 1.. This may really 
be the case, but it is not necesgary to the theory, and it is not 
required by any facts as yet observed. . 

Given this simple law of ancestral heredity, there flow from it 
the following results :— e 

(1) Hegedity between any grade of individual kinship. 

(2) The value of the smbility that results from any long or 
short process of selective breeding, and the variability of the 
breed so established. ' . 

(3) The law of cross heredity, z.¢.,the degree of relationship 
between two diferent organs in kindred. 

(4) That panmixia without active reversal d¥ natural selection 
does not lead ta,degeneration. 4 

It may bof inferest to add that since the law of ancestral 

heredity aNows for the variability of each individual ancestor 
from the ancestral type, giving that variability its share in the 
heritage of the offspring, it 3¢ inconsistent with Weismann’s 
theory of the germplasma. It does not, of course, answer one 
way or the other the question as to the inheritance of acquired 
characters. 
e Thus Galton’s law of ancestral heredity leads to, what has not 
hitherto existed, a rounded and comprehensive theory of heredity. 
It describes with surprising closeness all facts so far quantitatively 
determined, and opens up a wide range of conclusions which 
await testing by fresh data. Should-those data be in agreement 
with its predictions, then the law of ancestral heredity will in 
the future play as large a part in the theory of evolution as the 
law of gravitation has played in planetary theory. It is the 
quantitative basis on which Darwinism, the evolution of species 
by natural selection combined with heredity, will then be placed ; 
and at one stroke it will clear away a veritable jungle of semi- 
metaphysical speculations and hypotheses, and this for the simple 
reason that it is based upon quantitative observations and not on 
verbal subtleties. It will be difficult, perhaps, to make people 
realise that there is a science of heredity, simple and consistent, 
in existence ; yet even at the present time it is the number of 
observers and experimenters, rather than the science, which needs 
to be strengthened. | SCP oe 

The Magnetic Properties of alfiost pure Iron.” By Ernest 
Wilsoh. ! 

n the Siemens Laboratory, King’s College, London, a series 
of experiments were carried out on a ring of iron containing 
only about ‘12 percent. impurities. ©The. ring was tested as 
received and after careful annealing. As received, the magnetic 
hysteresis loss was slightly greater than in an exceptionally good 
sample of transformer plate examined by Ewing. After, an- 
nealing the hysteresis loss’ was still slightly inferior to the 
Ewing specimen, but an exceptionally large value was obtained 
for its maximum permeability ; u being 5490 for B=9000 C.G.S. 
units per square centimetre. The coercive. force for maximum 

«B= 15,720 is-1:t3 C.G.S. units. ‘Further experiments were 
carried out to investigate. the apparent. magnetic. instability of 
the specimen. The author finds that this,effect cannot be ac- 
counted for by the self-induction of the ring, nor the time taken 
for the current to rise toits full value. «A method is explained for 
testing-the rapidity with which the current rises to its maximum 
value. The propagation of magnetism in. phe ring as affected» 
by induced currents is dealt wth, ang it is pointed put that 
‘these may have an effect on the observations, although it is 
difficult to account for sugh times as five and ten seconds, unless 
the molecule itself be considered. It is deduced from the ex- 
‘feriments that the amplitude of induttion might not be so great 
for high frequency and small induction density, which would 
be of importance in the case of transformer cores if it existed. 
Reference is made to experiments with ‘alternate cyrrents whioh 
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show nopsuch diminuti$n ;“but it is pointed out t 


ments with alternate currents would be difficult tg carry out, on 


_ account of the necessaryeaccurate control of the magfetising ° 


force. é ; 
‘The Kelvin Quadrant Electrometer as g Wattmeter and’ 
Voltmeter.” By Ernest Wilson. -> è. f i 


Two of these instrumeénts were available ‘to the author 
when’ carrying out the series of tests describ: 

paper. He was thus able to use one in connection. with 
a revolving contact-maker to determine the instantaneous 
rate at which evork was being done by alternate currents 
while testing the other’ as a direcf-reading wattmeter. The 
author finds that by the contact-maker method he gets good 
accuracy by taking ten positions of the contact-maker per half- 
period, and calculating directly from the figures without inte- 
grating the curves. When current and poterftial were in phase 
an agreement within 1 or 2 per cent. was obtained between the 
watts calculated this way and the product of the square root 
of mean square values given by an ammeter and. voltmeter. 
The use of a small mallet for gently tapping the electrometer 
base is recommended to overcome the effects of viscosity of the 
acid in the electrometer when this is old, although in the new 
form of instrument the viscosity gives little or no trouble, 
since the sensibility is not so great. The wattmeter constant 
was determined for various frequencies, phase differences, 
amplitudes, wave forms, and the.results show that the Kelvin 
quadrant electrometer can be used with accuracy asan alternate ` 
current wattmetter, but that it is necessary to make sure that 
within the range of potentials applied Maxwell’s formula’ is 
verified. Two methods of doing this are explained. The 
author observed a potential of nearly half a volt, due to the 
revolving consact-maker alone, when directly placed across the 
electrometer; but, this inductive effect disappeared when a 
capacity, large compared to that of the instrament, was placed 
across it. The paper concludes with an interesting note on a 
manganin strip used for comparatively large currents. The 
experiments were carried out in the Siemens Laboratory, 


-King’s College, London. $ 


February 3.—‘‘ The Pharmacology of Aconitine, Diacetyla- 
conitine, Benzaconine and Aconine, considered in relation to- 
their Chemical Constitution.” By J. Theodore Cash, M.D., 
F.R.S., and Wyndham R. Dunstan, M.A., F.R.S. 

In this research the pure alkaloids aconitine, benzaconiné and 
aconine derived from 4. Napellus, and an aconitine derivative, 
diacetylaconitine were examined with reference to their action 
upon warm- and cold-blooded animals, a similar series of 
experiments being made with each alkaloid for purposes of 
contrast. š i ' 

It was found if the dose of aconitine, which is invariabl 
lethal per kilo. body weight, be represented by the unit, that 
(in very general terms) diacetylaconitine would have 3%” of the 
toxicity of aconitine, benzaconine yy, and aconine yqyy. * 
There is, therefore, an enormous variation in toxicity amgngst 
these alkaloids. ; ; 

A few of the chief résults obtained are here summarised. 

Aconitine in small doses slows the pulse, whilst larger 
proportions not only acceleratt but- disturb the sequence of 
ventricles upon -auricles—an independent rhythm being ‘pro- 
duced at one stage of action. TH central vaso-fhotor apBaratus. 
is much more powerfully affected than the peripheral, gyeat 
respiratory acceleration precedes slowing, which, according to 
the dose, may pass into failure. Sensory nerves are depressed 


in function, whilst motor-nerve terminations and skeletal p 


muscle retain their activity, except when largely hyperlethal 
doses have been used... ; A 
Diacetylaconitine has less tendency to cause disturbance of 
sequence between -auricfes- and ventricles ; but, apart frm var- 
ations-in this and other minor points, its action is in the main 
like that of aconitine. - - 
Benzaconine alters the cardiac rhythm, the pulse becoming ° 
much Slowed; ang at one phase of actiog the sequence of 
ventricle fails to every second auriculgr beat..e Entire suspension 
of contraction may efen occur, bé&th auricles and ventsicles, 
followed by spontafeous resumptich of sysfolé. ‘Respiration is 
slowed from the hrst. 2 ie 
Sensory nerves® are but litthe affected, Whilst motor-nerve 
endings and, to a lesser degree, skeletal muscle show a reduced 


and curiously intermittent respOnse to stimulation. > 4 
e e f Ps , 
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+ Aconiye strengshens the cardiac systole, and is apposed to 
the dislocation of rhythm produced by aconitine, to which ‘it 
therefore acts in-a large measure as @n antagonist and Antidote. 
On motor-nerve termination it has a cu 
All the alkaloids examined reduce bo 
in varying degree@ : 
In conclusion it i® pointed out that, whilst the toxicity of 
aconitine mainly depends on the presence of the acetyl group, 
e ‘the introduction of two additional acetyl groups into the aconitine 
molasule does not materially alter the pharmacological action, 
‘buf merely reduces the ‘toxicity of the parent alkaloid. “The 
removal of the acetyl group abolishes the stim@lant action upon 
“the respiratory centre an@ pulmonary vagus. It also favours 
‘reduced activity in motor, rather than in sensory nerve endings. 
The benzoyl . group—present' in benzaconine, absent in 
‘aconine—causesga peculiar and distinct modification in the 
~heagt’s actin, associated with a disturbance of sequence never 
, .Withessed after aconine. The curare-like effect of aconine, and 
“the intermittent failure of the stimulated benzaconine muscle, 


ly temperature, though 


are, also traceable to the’ modification in chemical constitution ` 


arising from the absence or presence of the benzoyl group. 

Attention 'is drawn to the practical bearing of the fact that 
benzaconine and aconine, pharmacological antagonists of aconi- 
‘tine, occur with it in.the root of Aconitinum Napellus, from 
which the medicinal preparations of the drig are made. 


February 10.—‘‘ Contributions to the Theory of Alternating 
Currents.”» By W, G. Rhodes, M.Sc. (Vict.). 2 

This paper was divided into two parts. Part I. dealt with a 
method of finding the steady values of alternating currents in 
any circuits or systems of circuits, without having to perform 
integrations of differential equations which, may be somewhat 
complicated. , ° 

__ -Part II. was devoted to the consideration of-the effects of 
higher harmonics in E.M.F.s and currents on the values of the 
impedances and reactances of, circuits. 

Among other results it was shown that periodic E.M.F.s and 
corresponding currents can in all cases be represented by.simple 
sine curves having the same root mean. square values, and suit- 
able phase positions depending on the time constants of the 
circuits and on the periodicities of the harmonics present. 


„February 17.—‘‘ On Artificial Temporary Colour-Blindness, 
with an Examination of the Colour-Sensations of 109 Persons.” 
By George J. Burch, M.A. ig ie ae Eee 

. By exposing the eye to bright sunlight in the focus of a burn- 
ing-glass behind a red screen, a condition- of temporary, red- 


blindness is induced. during which scarlet geraniums’, appear . 


‘black and roses blue. Green-blindness and also violet-blindness 
may be produced by similar means. og E f 
` The author'has systematically investigated the appearance of 
‘the spectrum during the colour-blindness induced by exposure to 
‘intense ¢ight from various parts of the spectrum, and finds, that 
o ‘the red from £ .to B, the green near FE, the blue half-way be- 
tween F and G, ang the violet at and beyond H, produce well- 
‘defined and characteristic results, indicating that each ‘of these 
colours corresponds to a definite colour-sensation. è Jae wl 
In each case®all direct sensation, of the colour used for 
fatiguing the gye is lost, but «the observer -is conscious of a 
positive after-effect of the same colour, by which the hue of all 
othereolours is modified. The temporary abolition of any one 
colour-sensation is without éffect on the intensity of the remain-, 


ing colour sensations.. Any two, or any three, of th@ four colpur’ 
® sensations, red, green, blue, and violet, can be simultaneously or 


“successively exhausted... The observed facts are, in the author’s 
opinion, more in accordance with the Young-Helmholtz theory 
than with that of Hering, but they imply the existence of. a 
fourth colour-sensation, namely blue. f oe 


° Physigal Society; Feb. 26.—Mr. “Shelford Bidwell in the 
‘chair.—The meeting was held at Eten College. The President in- 
e formed’ the Society of the resignation of one of its Hon. Secre- 
taries: Mr., T, H. Blakesley, M.A. In doing so, he geferred 
to. the many impostant services rendered to she Society by Mr. 
Blakesley, and He expretged thé Society’s-deep and general 
oe that Mr. Blakesley ghould now iz 
‘them 
‘of Hon. Secretary.—Prof. T; C. Porter, in: whose laboratory the 
meeting was held, said it gav@ him'very great pleasure to wel- 
< „come the Phystcal Society. .Eton had been most properly called 


e “thegEnglish home of ancient :classical learning.” For thé- 


. education of youth, classics had proved themsetys of cardinal 
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1; eunable to continue 
The Couhcil elected Mr. W. Watson to the office- 











: e 
Fellows of the Physical Societys 
weveréd tradition of classics sh6uld 
the same time, they would agree 

with him that thafe was*no better supplement to classics than a 
fair knowledge of he natural sciences. Prof. Porter theg gave a: 
lecture, illustrated by lantern photographs; on ‘‘ Observations on 
the Peak of Tenerifey’ He also described his method fp: 
measuring the diameter of the earth, The method consists tn 
observing the shadow cast by: the ‘Peak upgn the sea, and, 
‘measuring the time that elapses between the moment when. the 
aga of the shadow touches the sta-horizon, and the instant’ 
when ij is eclipsed by the shadow of night. Prof. Porter called 
attention to a phenomenmn_ hitherto unnoticed, ze. ‘hat the 
-heated air ascending from the Peak casts a shadow, seen as a,, 


ry 
Value. He beljeve€ that oth 
with himgelf, desired that thg 
be maintained at 


` faint prolongation ‘of thafof the Peak; it rises obliquely from 


its apex. - A photograph was @xhibited, taken on a quarter- 
plate, in which is visible the curvature of the horizon as vtewed 
from thé altitndée of the Peak, An interesting series of unique 
photographs, illfstrating the ¢onformation of the Peak and the 
phenomena -of sunrise and twilight in that latitudes was also 
shown.’ In'regard to twilight he noficed that the first approach 
of night, as observed: looking eastward, is marked by a dark 
border of about five degrees width, followed by a sky somewhat 
lighter. The lecturer diaciissed also a pew theory of geyser 
action. The thegriesp®Bunsen and others fail to explain why 
the geyser-throat appears almost completely full at the end.of 
an eruption. This immediate refilling is the wore remarkable 
when it is remembered that some geysers of the Yellowstone 
region discharge'a million and"a half gallons at e eruption, 
and that the eruptions may occur at five-minute intervals. * More- 
over, the theories generally accepted assume steeper’ tempera- 
ture-gradients than those in a region like Yellowstoner Prof. 
Porter suggests that the phenomena are better explained on the 
assumption of an arrangement of strata such as exists in artesian- 
wéll districts; the throat or shaft of the, geyser being in the posia 
tion of a well communicating with a subterranean streany—the 
“tube” of the géyser. ‘From the disturbed’ nature of the region 
the tube of the’ geyser follows a waved course ; the ‘‘shaft” 
rises from the crest of the terminal wave; the other crests may 
be Steam-traps.' ‘Since a basin-like-formation is characteristic 
of all geyser regions,’ it is fair to assume that the end of the 
tube remote,from the shaft has'an oittcrop in thé hills that form 
the sides’ of thebasin. By means of this outcrop, water con- 
tinually flows info the tube; When the tube does not sink 
deeply enough to attain the temperature necessary for the 
generation of steam,.a quietly-flowing hot-spring is the result. 


“But if, at any point, the tube!descends to underground tempera- 


tures sufficieritly:great, steam: is formed, and is trapped at the 
highest point’ of a betid. Ultimately this steam checks the flow 
of water, until the accumulated head of cool water from the 
hills overcomes‘‘the- resistance, condenses the steam, and re- 
establishes liquid’ continuity. ! Urged by the pressure behind it, 
the streaih is imipelled towar@s the geyser throat ; it forces the-hot 
water before it until equilibrium is once again restored in the tube: 
Prof. Porter aftérwards exh@bited,-a method for viewing lantern 
projections:in:stéré@scopic relief. A, slotted disc rotates in front 
‘of two lanterns.; These project two stereoscopic views in rapid 
alternation upon.a screen, in such a way that the two projections 
are approximately superposed: In the rim of the disc, other 
slots are cut, through which the observer looks, . The arrange- 
ment of slóts.is: such-that the right or left eye is only able to seé 
the screen at the moment when its own.picture.(z.¢. the picture 
from the right or léft lantern) is on the screen. When the rotation 
is sufficiently rapid, the views appear as one, without ‘f flicker,” 
in stereoscopic relief.—The President proposed votes of thanks,, 
and the meeting was adjourned until March 11. irs 


EntomologicaleSociety, February 16:—Mr. G. H. Verrall, 
Vice-President, in the chair.—Mr. G.` C. Champion exhibited 
specimens of /sodermus etty2, Spin. , from the Straits of Magellan, 
and, Z. planus, Er.;'from Tasmania, both found by Mr. J. J. 
"Walker. , The gegus, Jsodergea, ‘belonging to the Aradidæ; 
afforded an interestinge case of "géographical distribution, the, 
only known species occurring in Chili, Australia and Tasmania. 
—Mr. C. ©. Waterhouse referred to she similar distribution of 
other species of jnsects, which went to support the theory,of a 
former connection between South Ameriot. and Australia.—Mf 
_Chamipion also showed an ‘example of Bagous lutosus, Gyll., 
from Sweden. This insect Had been on the British list since.the 
tfme of Stephens, bit possibly in-error, as all the examples he 
‘Wad seen in collections were ‘wrongly so gamed. —Mr. Jacoby 
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« hibited a pair of the singular wàgil, Apoder%s tenuissimus, Pasé., 
fr8m the Philippines: —Mr. Burgghibited species of Orthoptera, 
of the family Eumastacida, resem d leaves. This was 
the only family of ‘Acrydiide in-which such resemblances were 
found,—.Dr. Chaprffan exhibited a specimemOf Zygena exulans 
with six, wings, the supernumerary pair arising between the 
normal left forewing, and the corresponding leg on the same side. 

he uppermost..wing appeared normal in every respect, the 
«sssecond was a reduced copy of the basal half of a forewing, and 
‘the third a portion of crumpled winggtructure.—Mr.° Ô. E. 

Janson exhibited a pale variety of the rare Papiamikado taleen in 

South Japan. —Mr. Tutt showed a variety of Zxodia hyperantus, 

taken®by Mr. F. H. Day near Carlisle, end banded on the under- 

side like a Canonympha ; also twb moths drom. the same neighe 
- bourhood, which, after careful compafison, he regarded as females 
of Hydrilla palustris. This sek was almost, or quite, undis- 
covered in Great Britain, and the occurrence of the species so 
far from the fen-district was remarkable.—Mr. H. J. Elwes read 

a paper, entitled ‘f A Further Revision of the Genus £7edza,” 

which was illustrated by the exhibition of examples of every 

known species. Tracing@he geographical distribution, he stated 
that the principal European centres of the genus were the 

Pyrenees, and especially the Alps, only a few forms occurring in 

Scandinavia, while the Ural Moungains and Caucasus were al- 

most destitute of spéties, The genwsphecame abundant in East 

Siberia, from which region the few North American forms 

appeared to haye been derived.—Dr. Chapman also read a paper 

on the sp@les of fhe genus Zredia, a-revision based on the male 
appendagds, illustrated with drawings of these organs in about 
sixty species.—In connection with the above- papers Mr. Tutt 

exhibited and ńade remarks oa long series of Zredza nerine; E. 

blasialis, E: euryale, E. ligea, &c., chiefly from the Alps. 


~ PARIS. 


e Academy of Sciences, February 28.—M. Wolf in the 
chair, —Chemical action of the silent discharge : oxides of carbon 
and nityogen, by M. Berthelot. A continuation of a previous 
paper. Mixtures of carbon monoxide and nitrogen, submitted 
to the prolonged action of the silent discharge, give only the 
sub-oxide C40, the nitrogen being unchanged. With excess of 
hydrogen, a condensation product of the empirical formula 
(CHO), is produced. For carbon dioxide, six hours’ action 
with hydrogen in excess caused the almost complete absorption 
of the oxide. With nitrogen in addition an amido-compound 
and some ammonium nitrite were formed-—Chemical action of 
the ° silent discharge: alcohols and etherial: derivatives in 
presence of nitrogen, by M. Berthelot. The systems studied 
‘were mixtures of nitrogen .with methyl alcohol, ethyl alcohol, 
normal propyl, isopropyl and allyl alcohols,’ phenol, pyro- 
catechol, resorcinol, hydroquinone, pyrogallel, glycol, and 
methyl and ethyl ethers,—Fuchsian functions and the equation 
Ax =e", by M. H. Poincaré.—On a particular case of the 
motion of liquids, by M. E. Font®neau.—On. the Euler trans- 

- formation and the determination of singular’ points of a.definite 

fufiction by Taylors developmenteby M. Ernst Lindelöf. — On 

an extension of'Gausss method.of quadfature, by M. -Henry 

Bourget.—On autocollimating telescopes, and an optical verifier 

of the lines and surfaces of machines, by M. Ch. Dévé. ` The 

arrangement described, which is illustrated by three diagrams, 
permits of the exact verification of the accuracy of plane surfaces, 
or of the parallelism of two’surfaces:— Lines of force and equi- 
potential surfaces in nature, by M. G. M. Stanoiévitch. The paper 
is illustrated by three plates showing the analogy between the 
lines of growth in plants and equipotential surfaces. The nodes 

, in the wood play the part and produce the same disturbances in 
„the cellular field as magnetic or electric poles in their respective 
fields.-On the properties and crystallisation of anhydrous barium 
sulphide, by M. A. Mourlot. “ The’crystallised sulphide was ob- 
tained.in. two ways: by submitting amorphous barium sulphide, 
preyiously prepared by the'action of hydrogen sulphide upon 
barium carbonate at a red heat, to the temperature of the® 
electric furnace, and by heating direct]y in? the electrig. furnace 

“a mixture of barium sulphate and carbon in the exact propor- 
tions necessary to form the sulphide. In this way white crystals 


belonging to the cubic system’ were obtained, which behave to-- 


.avafd chemical reagents like the amorphous fofm, except that the 
action is somewhat slower in the case of the crystals. The be- 
haviour of the sulphide towards fluorine, oxygen, and oxidising 
agents, phosphorus oxychloride, and» carbon was studied.e— 


‘pAgtion of carbon monoxide upon palladiSus chloride, by M. &. | 
w No. 1480, VOL. 57] 
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Finck. «By the inferacfion ‘of these two substances jhree*com- 
pounds can be isolated, COPdCI,, C,O0,PACI, and C 
corresponding to theanalogous platinum compounds.—Owhydro-, 
cinnamide, by M. Marcel Delépine. The crystallised. hydro- 
cinnamide has the composition 2Co7. Hap No. HO, ‘and possesses, 
the properties of the glyoxalidines. 
salts, and the name cinnamine is profosed as more suitable 
than hydrocinnamide.—On an oxyptomaine, by M.e@iachner de 
Coninck. The pyridic ptomaine described in an earlier paper, e 
and which possesses the composition of a collidine, isseasily 
oxidised by hydrogen peroxide to an oxycollidine, . or: 


C,H,,(OH@.N, o 


from, which the original base can be regenerated by distillation . 
with’ zinc-dust.—On the oxidation of sorbite to sorbose, by 
M. Gabriel Bertrand. An examination 'of® the „experiments 

of M. Matrot upon the same subject, according to Which 

sorbose is produced whatever ferment be employed in, the 
oxidation, This result is controverted in the present paper, 

the method of oxidation used by M. Matrot;' in which the 

cultures are exposed to contamination by air organisms, being. 
the cause of the effects obseryed.—On the preparation of white 
wines from red grapes, by M. V. Martinand. The fermentation 

is interrupted by cooling, and the colour removed by. aération 

of the liquid. After filtration from the solid deposit, ‘the 
fermentation is completed.—On the influences of intermittent 
rest and work upon the mean power of a muscle, by MM. André 
Broca and Charles Richet. When the load on the muscle is 
below a certain limit, intermittent repose is harmful; for 
moderate loads, without any effect; and with still greater 
weights, favourable to the production of work.—Evolution and 
structure of gthe conjunctive elements in Pa/udiza, by M. 

Joannes Chatin.—The dissociation of the egg in a large number 
of distinct individuals, and the cycle of evolution in Encyrtus 
fuscicollis; by M. Paul Marchal.—QOn optical anomalies and 
polymorphism, by M. Fréd. Wallerant.—Contribution to the 
geology of Lower Sénégal, by M. Stanislas Meunier. 


AMSTERDAM, 


Royal Academy of Sciences, January 29.—Prof. van de! 
Sande Bakhuyzen in the chair.—Prof. Jan de Vries, on some 
groups of circles. Construction of a system of 7 lines, forming 
(23) triangles, whose circumscribed circles pass through the 
same point. Inversion of a quadrilateral and its four circles 
into a spherical configuration of eight points and: eight 
circles. The analogous spherical configuration 16, in .con- 
nection with Miquel’s‘theorem on .the pentagon,—Prof. 
Martin exhibited a new crystalline form of gold, a perfect. 
tetrahedron, found in. Brazil. .On the ground of the exist- 
ence of this crystal the speaker considered hemihedrism 
of gold possible, though not proved by this single speci- 
men,—Prof: Kluyver“ presented a paper, entitled ‘‘ On*,the® 
binominal development,” dealing with ehe Rev. Simmons’s. 
New Theorem in ‘Probability (Proceedings of the London 
Mathematic&l Society, 1895, p: 290). A mahon of investiga- 
tion ‘entirely different from that used by the Rev. Simmons 
enabléd the author to confirth the results arsived at by the 
latter, concerning the ‘‘complete sets” of trials. As fo the 
‘broken sets,” the same metho@ led to a first @pproxim&tion of 
the “advantage,” from which it was possible to derive the çon- 


ditions that must be satisfied; if the probability of net gain is to. ` 


exceed the probability of net loss.—Prof, Jan de Vries presented, ° 
on’ behalf of Dr. G. de Vries, of Haarlem, a paper entitledp 
“ Le sourbillon cyclonal.” ° By this\the author means a vortex,. 
which is at the same time both a ring vortex and a columnar 
vortex, in which, consequently, motion takes place along spirals. 
After deducing the equdtions of motion in cylindrical coordinates, 

a general solution is iven, through which a differential equation. 
for the current function is arrived at.— Prof. Moll presented, on. 
‘behalf of Mr. J. H. Bonnerra, of Leeuwarden, a paper entitled ® 

, Sed@mentary Ejyratics of Kloosterholt” (Héiliferlée). The 
jerratics treated of in this paper faye been ‘gathered ‘from. 
“boulder-clay.. While the sedimentiry erratics from Growingen 
bear a great resemblance to certaiff strata fhe ‘Russian Baltic- 
provinces, those*of Kloosterholt are more like certain SWedish, 
“rocks.” As regarfls their geological agé, mæt of them must be - 
classed with the Silurian and the Chalk formatien, while Cam-- 
brian Jurassic and Tertiary*formations are more sparingly , 
represented, y9 i d ez 
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è X P RY © o CHemicaL Sociery, at8.—The Regffktion of Bromic Acid and the Law ¢ 
. é DIA OF SOCIETIES. , of Mass Action: Winifred Jedsg and Dr. J. Wallace Walker.-The 
. e z THURSDAY, March to. ' é Action of Berric Chloride on EtherealeSalts of Ketone Acids :~Dr. 
Rovat Society, at 4.30.—(1) On the Rotaffon of Plane of Polarisation of { R: S. Morell and Dr gom@@OTofts.—Note. on the Volatility of Sulphur 
A Electric Waves by ‘a Twisted Structure. (2) n the Production of a T. C. Porter.—Actiffof Amħonia and Substituted Ammonias on Acetyl- 
. o “ Dark Cross” in the Field of Electro-magnetic Radiation: Prof. J. C.- urethane : Dr. Georga Young and Ernest Clark*—Cannabingl: T. B.. 
i Wood, W. T. N. Spivey, and Dr T. H. Easterfield.—Formaflon’ of 


- °* Bose.—An Extensigg of Maxwell’s Electro-magnetic Theory of Light to 
„include Dispersion, Metajlic Reflection, and Allied Phenomena: E. 
Edser.—On the Relative Retardation between the Components of a 
“Stream of Light produced by the Passage of the Stream through a Crys- 
a talline Plate, cut in any Direction with respect to the- Faces of the 
Crystal: J. Walker.—On the Relation between the Diurnal Range of 
“Magn®tic ‘Declination and horizontal Force, and the Period of Solar Spot 
Frequency: W: Ellis. ~ s 
ROYAL INSTITUTION, at 3.—Recent Researches on M&netism and Dia- 
magnetism : Poad: A. Fleming, F.R.S. 
:Socrervy or Arts (Indian Section), at 4.30.—India and Sir Henry Maine: 
harles Lewis Tupper, C.S.I. . X ' 
- MATHEMATICAL Society, at 8.—The Geodesic Geometry'of Surfaœs in 
non-Euclidean Space : A. N. Whitehead.—The Transformation of Linear 
Partial Diffeaential Operators by Extended Linear Continuous Groups : 
Prof? Elliott, F.R.S.—Stereographic Illustrations of Catenaries: Prof. 
Greenhill, F.R.S., and T. I. Dewar.—On Linear Homogeneous. Con- 
tinuous Groups whose operations are Permutable: Prof. W. Burnside, 
F.R.S.—Supplementary Note on Aurifeuillians : Lieut,-Colonel Cunning- 
ham, R.E.—On the Calculation of the Sum of the ath Powers ofa Large 
Number of Magnitudes W. F.. Sheppard. , 
‘INSTITUTION OF ELECTRICAL ENGINEERS, at 8.—On the Manufacture of 
Lamps and other Apparatus for 200 volt Circuits: G. Binswanger- 


‘i Byng. > ; i 
‘ FRIDAY, Marcu 11. 
JROYAL INSTITUTION, at 9.—Marked Unexplored: W. F. Lord. 
‘ROYAL ASTRONOMICAL SOCIETY, at 8,—On a convenient Method of Adjust- 
-ing a Polar Axis to the Diurnal ‘Motion: D. P, Todd.—Nebulw dis- 
covered at the Royal Observatory, Capé of Good Hope: Royal Observ- 
.atory, Cape of Good Hope.—List No. 7 of new Nebule: L. Swift,—Long 
enduring Spots on Jupiter: A. S. Williams.—The Concave Grating for 
Stellar Photography : C. L. Poor.—On the Fallacy Associated with the 
‘Current Rotation Periods of Venus: E. M. Antoniadi.—Equatorial Com- 
parisons of Neptune with 114 Tauri: J. Tebbutt.—A Remarkable Object 
in Perseus: Rev, T, E. Espin.—On the “Two Method” Personal Egna- 
` tion: W. W. Bryant.—A few Suggestions with Reference to the New- 
tonian Reflector: T. W. Bush.—The Spectrum of o Ceti, as Photo- 
raphed at the Stonyhurst College ‘Observatory : Rev..W. Sidgreaves.— 
he Effect of Latitude Variation on the Ecliptic Investigation : W. G. 
Thackeray.—Note on Dr. Gill’s Paper on the Effect of Chromatic Dis- 
persion of the Atmosphere on the Parallaxes of æ Centauri and B Orionis : 
Prof. A. A. Rambaut, . 

Puysicat Society, at 4.—Council Meeting.——~At 5.—On Dynamical 
Illustrations of certain Optical Phenomena : Prof. J. D. Everett, F.R.S. 
—On Properties of Liquid Mixtures: R. A. Lehfeldt. 

Instirution oF Civic Encinerrs, at 8.—The Drainage of Cottage 
Property: H. C. Adams. 


MALACOLOGICAL SOCIETY, at 8.—The Mollusca of Lake Tanganyika, with . 


especial reference to their Origin and Affinities: J. E. S. Moore.—On 
the Anatomy of Mulleria and Mutela S M. F, Woodward. 

ı ` 1 MONDAY, Marcu 14. 
SOCIETY or ARTS, at 8.—The Thermo-Chemistry of the Bessemer Process : 


- Prof. W. N. Hartley, F.R.S. 2 y 
8.30.—Exploration in Spitsbergen, 


Rovat GEOGRAPHICAL SOCIETY, at 
1897': Sir W. Martin Conway. ' ; 

Soctery or CHEMICAL INDUSTRY, at 8.—Electrical Industries at the 
Foyers Waterfalls: R. W. Wallace. 

TUESDAY, MARCH 15. 

RovYAL INSTITUTION at 3.—The Simplest Living Things: Prof. E. Ray 

¢.Lankester, F.R.S. 

Socrery or Arrs (Foreign and Colonial Section), at 4 30.—The West 
‘Indi& and Sugar Bounties': Neyile Lubbock. 

ZOOLOGICAL SOCIETY, at 8.30.—On New or Imperfectly Known Species 
-of Ostracoda, chiefly from New Zealand: Dr, G. Stew&rdson Brady, 

ot F.R.S,—Ona New Tlagellate Protozoan of the Genus Lophomonas: K. 
_H. J. Schuster.—On ‘the Early Post-Larval Stages of the Crab (Cancer 
pagrus), and othe Affinity of that Species with 4 telecyclus heterodon : 
J. a Cunningham.’ : , 

Insriryfion oF Ci ENGINEERS, &t 8.—Calcium Carbide and Acetylene :- 
Henry Fowler. è 
Rova® PHOTOGRAPHIC 

‘H. Lascelles. ae ' 
Rova Vicroria HALL, at 8.30.—Wireless Telegraphy : A. W. Porter, 
ovat STATISTICAL SOCIETY, at 5. . oe , 
WEDNESDAY. MARCH 16, 
SOCIETY OF ARTS, at 8.—The Recent History of Paper-making : 
Beadle. - . 
ROYAL GEOGRAPHICAL SOCIETY, at 4.30.—Sea Beaches and'Sand Banks: 
} Wanghah Cornish, s wi 
‘ ENTOMOLOGISAL Society, at §.—Further Notes en Dyscritina, Westw. : 
E. E. Green. . s ‘ 
ROYAL METEOROLOGICAL SOCIETY, at 7.30.—Photographing Meteorological 
è Phenomena: Arthur W. Clayden. . 
» ROYAL Microseovicay Society, at 8.—Exhibition of Mounted Reiifers :. 
G, F. Rousselet, . 
i THURSDAY, MARCH 17. i 
RovaL Society, at 4.30.—The®Groomian Lecthre will be delivered by 
: Prof. Wilhelm Pfefifr, For. Men® R.S. On the NAture and Significance 
of Fumctional Metabolism (Betriebs-stoffwechsels) in she Plant. 
x ROYAL INSTITUTION, git 3.<-Magnetism and Diamagpetism : Prof. J. A. 
Fleming, F.R.S, Se 6 
LINNEAN SOCIETY at 8.—Natural Selection the Cause of Mimettc Re- 
semblance and Common Warning Coleurs: Prof. E. B.'Poulton, F R.S. 
+—On tite Brain of the Edentata, including Chlamydopheorus : Dr. Elliott 
. Smith.—On Limnocarpus, a New Genus of Fossil Plants fap the Tertiary. 
- > Deposits of Hampshire : Clement Reid. ry 
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‘SociEry, at 8.—Half-tone Negative-waking : W. 
» 


Clayton 


s . 
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. © 
. Rovar Ingrirurion, at 


of British East Afric 


Oxytriazoles from Semicarbazides: Dr. G. Young, and B. M. Stockwell. - 
INSTITUTION oF Civit ENcgNEERS, at 8.—Sixth ‘‘ James Forrest” Lec. 
ture, gore in Rejation to Engineering : Prof. W. Boyd Dawkins® 
CAMERA .CLUB, 
Bolton. 
_@ 


. - 
at 8.15.—Some Recent Animal Photographs: Gambiers ' 


° 
; è \ FRIDAY, March 18. : : 
g.—The Bringing of Water to BirmMgham fro. 
the Welsh Mountains : J. Mangergh. ‘ , 9 
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z ‘THE CHEMISTRY OF'THE METALS. 


=4° Treatise on Chemistry. By H.°E. «Roscoe and C. 
—*Schorlemmer. Vol. ii. The Metals. New edition 
completely revised by Sir HE. Roscoa, assisted, by 
Drs, He G.’ Colman and A. Harden. Pp, 1192.. 


(London : Macmillan and Co.,eLed., 1897.) 


EARLY twenty years hate elapsed since the 

. appearance of this epart of Roscoe and Schor- 
lemmer’s well-known treatise, and as in the interval 
much important work has been done in @onnection with 
the classification ef the elements, with metallurgical 
processes,’ with chemical manufactures and new theories 
bearing upon our views of the constitution of salts, the 
condition of dissolved substanceg and other important 
questions have been proposed, it B®qbviogis that the time 
has come when a new edition is urgently needed. It 
may at ofe Se®said that the revision has been accom- 
plished wth great care, with full knowledge, and, speak- 
ing generally, with a great mtasure of success. 

The introdtictory ‘chaptefs, which occupy 150 pages, 
naturally contain the most debateable matters, concern- 
ing which, probably, there will always be considerable 
differences of opinion, relating as they do to such sub- 
jects ®%aş the characteristics of metals, to. valency, to, 
classification and other subjects which are less matters 
of fact—for there is usually not much dispute about the 
facts—than of inference, and must therefore assume. 
different aspects according to the degree of importance 
with which they are invested in different minds. 

Take, for example, the consideration of those pro- 
perties of the metals which seem to some people to mark 
off these substances very clearly from the remaining 
elements, which are commonly referred to as non-metals. 
Of course any attempt to arrange natural things into 
groups, the members of every one of which are dis- 
tinguishable sharply from the members of other groups, 
fails hopelessly ‘when such attempt is carried too far ; 
but this need not prevent such, attempts from reaching 
that measure of partial success whfh is practically 
useful. It is, in fact, impossible tb avoid classification, 
for no sooner does a series of facts or phenomena become 
known than the mind involuntarily proceeds to arrange, 
them into groups, and the pretence on the part of a few 





° 


e e 
Undoubtedly any atfempt to provide ae definition which 
shall be comprehensive -enough to ‘include not only 
the seven ancient metåls, but such things as arsenic, 
antimony, titanium®as well as the true metals—sodium 


and the rest which have been made kwown in modern” °® 


times—must fail ; but that is not a°reason for refusing 
to recognise in the great majority of those® eléments 
which show a disposition to form oxides of more oy less 
pronounced basice character, certain other characters, 
chemical and physical, which, jaken together, afford a 
useful criterion of thé true metal, while for those elements 
whicle only imitate the metals in one character or more 
and fail in the rest, the term “metalloidg’ so Jong mis- 
applied, might be appropriately retained. ‘The true 

! metal is malleable, with a good conducting power for 
heat and electricity, and forms no gaseous or vaporisable 
compound with hydrogen. The semi-metal or metalloid 
is brittle, a bad conductor, and in many cases produces 
a gaseous hydride. 

The general adoption, of Mendeléeff’s scheme of 
classification of the elements has no doubt served to 
increase the difficulty felt as to the distinction of metal 
from non-metal ; but even in the periodic table the non- 
metals are confined to the top right-hand corner, and 
display amid great physical diversity an assemblage of 
chemical chđracters which marks them off as a class. 

Naturally there are elements which recall in respect 
to one set of relations the features of a metal, and in 
respect to another those of a non-metal, and these of 
course stand between ; but to refuse to recognise these 
distinctions would be as inconvenient as a proposal to do 
without “orders” in botany because all botanists are 
not agreed about the diagnostic characters of every 
order in the vegetable world.- fe 

The authors have made a change of some importance 
in the sequence in which the metallic elements are taken 
for study in this volume. In the first edition they were 
grouped into families more or less entitled to be regarded 
as “natural”; but are now taken in- the order of the 
periodic system. There is, however, a sort of acknowledg- 
ment of the inconvenience of this plan for the 4rrange- 
ment of matters for study, inasmuch, as it is departed ° 
from at the very outset, sodium and not lithium bèing 
the metal fitst described. It must, howeyer, be admitted 
that the authors have dealt with this difficult question in 
the liberal spirit- proper to scientific men? They ppint 
out that while the arrangement of the elements én the 
order-of their atomic weights has brought into view ¿the 


modern chemists that zo scientific distinction can be f remarkable relations among their properties which are , 


drawn between metals and non-metals is not likely to be 
permanently maintained. The want of definiteness on 
this point in the book before us is to be regretted. We 
are told (pp. 5, 6) that “although sthe division into 
metals and non-metals is thus seen to be one which does 
not admit of exact definition, it is none the less true that 
the metals as a class do possess certain generic properties” 
which the non-metals either do fot possess at all or 
exhibit only in. a very slight degree,” and it is a little 
surprising to find that “among these properties that of 
“fnetallic lustre may be specially mentioned.” What 
then about iodine, graphite and tellurium, which most 
people agree to place among Hon-mepals ? z ` 
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formulated in the so-called “ periodic law,” and that this p 


syster ‘stands-upon a very firm basis of fact, 


“‘the system will ‘doubtless undergo modification as 
our knowledge incweases, for difficulties occur ewhięh 
cannot at present be explained. Thus elemeftts some- 
times occur in the sam@ group between which only a 
limited amount of analogy can be traced and, on the e 
other*hand, elements which have a good, dealin common 

| are sometimes separated widely, è ° . 
This being adthitted, it is a Very doubtful_advantage to 
have adopted the system, interesting and suggestWve as 
it is, as the order for the fontents of the book. This, 
however, is not of serious consequence in&smuch as the 
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volame is proviged with a gootl index, and old-fashioned 
people {ho,migh? be disposed to look for copper, silver 
and gold elsewhere will have no Gifficultyin finding a good 
and clear account of them, notwithstanding that they 
are sandwiche@ in between the metals of the alkalis and 
the metals of the afkaline earths. 

The vđume concludes with the history of those two 
remarkable substances. argon and helium, and winds up 
by pointing out that “the existence, of two substances 
having the properties of argon and helifm is not in any 
way indicated i in the periodic classification of the elements, 
-and it is probable that their discovery will lead togmodi- 
fications of thgt hypothesis,” a statement with which 
even the most fanatical of periodic chemists will find it 
-difficult to disagree. 

One is tempted to think that, if we were not so 
familiar with it, Zydrogen is the element upon which, 
in connection with any system of classification, wonder 
must be concentrated. Undoubtedly a positive. element, 
similar in general chemical character to a metal, yet its 
volatility removes it far from’ any acknowledged metal, 
and its low atomic weight separates it in the periodic 
scheme from all the other gaseous elements. Its nearest 
allies are the metals of the alkalis, and towards them it 
stands, so far as physical character is concerned, much 
in the same relation as nitrogen to arsenic and antimony 
or dxygen to selenium and tellurium. And even as to 
chemical relations its position is analogous to that of 
nitrogen ‘or of oxygen, notwithstanding that among the 
negative elements chemical activity generally diminishes 
as atomic weight increases; while in the series Li, Na, 
K, Rb, Cs, chemical activity increases with atomic weight. 

The question of the molecular weights of the metals 
is one of great interest. It has been known for a long 
‘time, from the vapour densities of mercury, cadmium, 
and zinc, that the molecules of these metals are mon- 
atomic, while the semi-metal arsenic forms in the state 
of vapour a molécule composed of four atoms. Potassium 
and sodium, are, unmanageable, and no other metal is 
‘volatile enough to afford by this process. any trustworthy 
-results® But attempts have been: made to estimate the 
? molecular weights of a great many metals by, observ- 
ati®n of the depréssion of the freezing points of certain 
fusible metals—for example, of tin, lead, eor bismuth 
(Heycock and Neville), or of the lowering of the vapour 
pressure of mercury (Ramsay) by solution in these fluids 
of degerminage quantities of the metals under con- 
sideration. The general result of these experiments tends 
to the conclusion that in nearly all such cases the méle- 
cules are composed of one atom only. There is evidently 
room for further experimental inquiry in this digection, 
for there seems at present to bè spme conflict of testi 
mony, The molecule of arsenic jn the vaporous state 
is undoubtedly As,, and its chief oxide is also admittedly 
As,O, In like manner the ‘molecule of antimonious 


* oxide is Sb, Os, and by analogy one must conclude that 


the vapour "of agtimony, although not aetually observable, 
muss be tetratomic of eSby ‘Wher these vapours con- 
dense, eithér tb ‘the liqfid or solid State, it would be 
contfary to all experience in other cases to suppose that 
they dissociate, and that the four atoms part company 
“from gach other. Yet this ¢s what the results derived 
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f pressure experiments woule 
lead to. There is also curigus fact that the theory o 
Dulong and Pg@@™¥fich states that specific heat in the 
solid elements 4% inversely as the azovadc weight, points tc 

the atom, and not’ any congeries of atoms; as the physica~ 
unit in the solid. e So that, for example, arsenic ant 

cadmium, so dffferent as regards vapour density, agran 


e e. 
“from freezing poitt or vap: 


in atomic heat ; thys— 

°° SPecific Heat x: Atomic Weight = Atomic Heat 
“Ars€nic = ‘0814 (Regnault) 7g'4 =, 67059.) 
Cadmium ° "0542 a (Kopp) HI'3 = ` 6'03 


Probably in the solid the molecules settle down ink 
‘some ‘tactical relation to on€ another, in consequence ò 
which the atoms of neighbouring molecules are brough: 
as near together by cohesion as the atoms in any ont 
molecule are by: cheinical attracion. 

Turning again to the volume before us, there is mucl 
that must be interesting to readers of all classes, anc 
especially in connectjén with theemetallurgy of suct 
metals as sodim ànd aluminium, concerning which Si: 
Henry Roscoe is in a position to give érustworthy in 
formation. As is well known, sodium was fi}ft obtaine¢ 
‘in 1807 by Sir Humphry Davy, who got it by the-electro 
lysis of ‘caustic soda. Subsequently Ggy-Lussac ant 
Thénard succeeded in decomposing that compourfd by 
“means of metallic iron at a high temperature, but ‘up tk 
quite recent, times it has been usual to manufacture it k} 
distilling a mixture of dry sodium carbonate and charcoal)» 
the metal {passing over accompanied by the “escaping 
carbonic oxide., But even in well-conducted operation:, 
the yield of metal corresponded to not more than abou 


‘one-third of the theoretical amount. 


A great improvement was introduced by Mr. Castne: 
some fifteen years ago when he replaced sodium car 
bonate by caustic soda, and employed an intimate mixtur» 
of iron and carbon as the reducing agent. It i§ nov 
interesting to’ learn. that he-has accomplished arfothe: 
great advance’ which consists in adapting the origina 
method to manufacturing purposes, and we are told tha: 
“whereas— Pe : 
‘“in the year 1807 Davy, with his’ battery ót 100 cellé 
‘found i it impossible to produce the effects of decompsitioi 
_on pieces of. soda of more than fifteen or twenty grain: 
in weight, the process has now been so amended that the 
plant at the works of*the Aluminium Company, Limited 
at Oldbury, manufactures about five tons of sodium pe» 
week.” , 

What becomes of so large a quantity of this strange 
metal, considering that the Aluminium Company ne 
longer makes aluminium, and sodium is no longer usec 
for this purpose anywhere, is a question which naturall: 
arises. And the answer is supplied pretty'well by the 
book. Sodium *s used for the manufacture of cyanides 
the, consumption of which in the process of extractin; 
gold from poor ores and tailings must be now enormous 
*It is also used far the magufacture of sodium peroxide 
for thé production ôf metallic magnesium, and in the 
preparation of certain complex carbon compounds, o 
which the most important commercially i is antipyring. — 

The history of the metal alumifiium has also man‘ 
points of interest. The discovery of the metals sodiun 
and potasqum by Davy piece in the hands of chemist 
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ts, by which? it befame, 
vossible to isolate from their c&gpounds seteral elements 
che existence of which vas welw nised, båt which 
aad previously resigted all attempts*to ol jain them in a 
separate State. Among these was aluminium, which was 
"seen for the first tiine in 1828 by Wöhler, who succeeded 

- . . . * 
sù decomposing the chloride by potassium. With the 
“Substitution of the cheaper sodium for potassium, and 
che occasional replacement of the*chi8ride by the fluoride 
of alupinitm, this was practically the method adoptéd 
"by the experimentalist and manefacturer alike down to 
guite recent years. 
weferred to, was formed for the purpose of working such a 
gerocéss with the use of sodium obtained more abundantly 
and cheaply than before by Castner’s process. All this 
«s now changed. So long ago as 1854 aluminium was 
«deposited in the metall state by the electrolysis of the 
mused chloride of aluminium and sodium according to 
the method: introduced by Bunsen. It was also stated 

ato have, been obtained by the “electrolysis of aqueous 
Solutions of certain aluminium, compounds, but. this 
appears t? h&ve been a mistake. The method now 
adopted consists in subjecting to the electric current 
pure alumina in a fluid state, that is fused alone or | 
dissplved.in ntelted cryolite.® ` 

Now that the energy of falling water is being turned | 
to account on a large scale, works have beén established 
at Neuhausen near the falls of the Rhine, at Niagara, 
and «at Foyers in Scotland, for the production of the 
current'by means of vast dynamo machines, and its 
application, among other chemical. manufactures, to the 
reduction of aluminium. 

Little else remains to be. said of the book except by 
way of commendation. A few minor matters have been 
passed over rather. slightly. - Thus the solubility of cal- 
cium sulphate in water containing chlorides is a matter 
of some importance from a technical point of view; and 
the simple statement of the text (p. 437), that “according 
to Anton r part ‘of gypsum dissolves in,122 parts of-a 
saturated solution of sodium chloride,” is neither very | 
precise, nor is it of much practical use. A long series 
of determinations of the solulgility of calcium sulphate 
in ,cMlorides is .provided by.the work of: Lunge (J. Soc. 
Chem. 'Ind:, 4, 31), and by that%of Tildgn and Shenstone 
(Proc. R. S., 38; 331). As- regayds the temperatures 
supposed to be indicated by the colours developed upon 
the surface of steel in the process of tempering, it has 
deen shown, more especially by Turner, that these colours 
can be successively developed by protracted heating to 
the same temperature, and under any circumstances are 
not to'be interpreted to within a considerable range of 





degrees. As the interesting lead tetrachloride has been 
properly mentioned, the more stable tetracetate (Hutchin- 
son and Pollard) Saoud have been noticed at the same 
place. e = 

The whole of such`a volume as. this should be reage 
„attentively by every serious Student, of Chemistry, and if 
this treatise does not displace all other English text- 
books devoted to mère description, it will be solely on 
-account of the unfortunate buteunavoideble high price, 
a consideration which necessarily influences so many 


students in their choice. ae WAT 
ME Z b.. œ z 
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“SUBMARINE €ABLE* TESTING. 


Student's Guide ‘to Submarine Cable- Le estin. . _ By 
H. K. C. Fisher anti J. C. H. Darby. Pp® 165. 
(London: The H¥ectrician Printing and Publishing . 
Co., 1897.) e ; 

HIS practical and useful little Book is dgsi ned as 

its title indicates, and, as its authors state in their 
preface, to meet the requirements of young studests in 
this particular brafich of submarine cable engineering, 
and to endeavour to place befowe them ip as concise 


The -Aluminsum Company, already $ and lucid a manner as possible, not only the practical 


probl@ms involved in the study of ‘cable-testing, but also 
the simple algebraical formule necegsary, for their 
solution. ne 

Many of the large submarine cable companies now 
demand that their employés shall qualify themselves in 
electrical subjects, and shall pass certain examinations 
before being considered eligible for promotion from the 
lower to the higher grades of the service. 

This very’ proper requirement on the part'of the com’ 
panies has resulted in stimulating their’ staffs to greater 
exertions ; but it has been’ found that the ordinary text- 
books in circulation are~either’ too theoretical and ad? 
vanced for beginners, or fail to deal with and thoroughly 
explain just those particular points upon which they Seck 
instruction. 

The authors of the little work under review—practical 
electricians and cable engineers theinselves—were con- 
stantly being asked for information’ upon these ‘points, 
and their first effort to meet this demand upom their 
time and patience took the form of a small pamphlet 
entitled “Notes on Practical Cable-Testing,” of which a 
small number ‘was printed and issued privately. ' 

This first effort was so far appreciated, as to encourage 
them to hope that a more ambitious work, carried out 
on the same lines, might be found still more useful ; 
and although, as the authors modestly remaik in their 
preface, “the scope of the present work is bounded by 
the requirements of the electrical examinations for super- 
visors, and the ordinary electrical outfit of all the ` com- 
pany’s stations,” we venture to think tley have: so, far 
succeeded in their purpose, that this þook-will' be’ found 
of practical value, not only to those for whom it was 
originally written, but to all desirous @ef studying and 
understanding this most interesting subject, aye tee 

As we have already observed, too many of the existing 
text-books are the works of tfeorists who &o not dbncern 
themselv@s with the practical features of ‘the magers 
upon which they write ; in fact, who do not possess the e 
necessary practical experience themselves, which would,e 
enable them to do so satisfactorily; and we ‘think, 
“therefore, that thi$ little book will be accepted, and 
rightly so, as a useful contribution not only eto qur 
knowledge, but also to sybmarine cable bibliography. 

The work is divided into two parts: the first dealing, 
with Simple testing, such as the measurements of re- 
sistances and of electrostatic capacity, together with the 
testing of batterjes “for electrogfotive force, and interna 
resistance ; aad the second, with the various known 
methods which’ are adopted fer the localisation of faults 
in submarine cables. . 


—e 





Ia a book of this descriptton *it would’ be „invidious 

e to critidse too cldsely, or we might be tempted 1 to ques- 

tion “séme ofthe definitions of terms,in the Opening 

chapter, such as “Farad—the practical unit of capacity” 

- ` and “Shunt—g conductor, usually a resistance box; for 

leading ‘into anothér channel part of a „current that is 
too potverful for the immediate purpose.” 

The idea, however, seems to have been to convey to 
the reader the practical sense of things, and not to split 
hairs as. to choice of terms. The chapt€r on that elec- 
trical pons ‘asinorum, “the theory of the Wheatstone 
Bridge, is especially clear and well put, and the sgudent 
who reads. and, digests it thoroughly may cease to frown 
at the name of Kirchhoff, the sum of whose quantities 
has frequently an aggravating habit to the. student 
mind, of equalling nothing. 

Paragraphs 54-55, pp. 55-59, explaining the necessity 
for ascertaining the proper time constants to be allowed 
in charging long cables, whose resistances it is required 
to measure, are very important to learners, and should 
be carefully studied. Three simple rules are given for 
‘determining these constants in the cases of (1) a perfect 
cable, (2) a broken cable, and (3) a faulty cable, and it is 
suggested that an ordinary metronome, such as is used 
in beating time for music, will be found of great assist- 
ance in measuring the time for charging and discharging. 

Articles have recently appeared in thé technical 
journals, and some discussion has followed, upon the 
relative, merits of the “scale zero” as opposed to the 
“false zero” method, for fault localisation especially. 
Upon this head the Authors remark : “We will now 
describe the ‘false zero? method. We consider this 
method by far the best and most accurate . . . especially 
with a faulty cable”; and again at p. §4, with special 
reference to Mance’s. method for eliminating the resist- 
ance effect of an earth current, they observe: “It may 
‘be pointed out here that the statement that R, the re- 
sistance equivalent to the E.C. varies inversely as ç, the 
Current to line, is not quite correct in the case of faulty 
cables. If the testing current be reduced or increased, it 
slightly Yeduces, or increases the E.M.F. due to polarisa- 

zioù of the fault, and therefore the current set up 

theréby, but we have not found this error to be as a 

rule appreciable, p è 

The tests for the measurément of capacity are clearly 

i expļained as far as they go, and numerous references are 
giveneto varius text-boolşs and other publications, to 
enable the student to follow out for -himself the study of 
the effect'of the phenomenon of absorption upon different 

dielectrics. 

In the second part of the book, a description pf the 
various tests employed for localising partial faults, and, 
total hreaks in submarine cables, js prefaced by a few 
interesting preliminary remarks upon she nature of these 
„Plts, and their, behaviour urftler the talons of the 
“testing current. Í 


headings under ‘which they are grquped, such as those 

due to subniarife* borers} to chemical” action, Jish-bites, 
punctires, ae. gs 

We must, however, takt ‘exception. to” thé: ‘expression 

z “ Kennelly’s law” in the deecription of’ his ‘tests for 

total breaks. A “law” in this sense must be absolute 
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It is interesting also, and instructive, to nofe the | 
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and “unchangeable, where Kennelly’s “7e” Jsthat 
“when the e&Xposed areg a break s constant, it? ré- 
sistance varies ig as the Square root of the curren’ 
strengths passi E thréugh it” is only tsue between certain 
limits of current. - Kennelly pointed this out himself, anc 
Schaefer has since qemonstrated that beyond 25, and pp 
to 56 milli-amperes, the resistance’ varies inversely as kd 
1°3th ‘root of the- current- strengths. Í ‘ 
„o Fhe auth@rs have ehdeavoured to make the variou: 
sections of their book complete itf themselves, and have 
added a number of dfa8rams of connections for signalling 
on cables, which form a new feature in works of thi» 
description, and which, with the various tables of 
temperature coefficients, will no doubt be found useful. _ 
We may adgl that nearly all the examples are actua) 
tests of cables, and are given very fully in the hope that 
they may tend to throw a practical light upon the ex- 
planations of the various- tests. 
In conclusion, we feel it incumbent upon us to re- 
commend every student of submarife cable engineering 
to add this little volume to his library. 
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BRITISH MOTHS, AND THE GENUS 
DIANTHECIA. . 


The Lepidoptera of the British Islands. A Descriptive 
Account of the Families, Genera and Species indigenous 
to Great Britain and Ireland, their Preparatory Spates, 
Habits and Localities. By Charles G. Barretf} F:E.S. 
Vol. iv. Heterocera. Noctuæ. 8vo, pp. 402. P 
Reeve, 1897.) 

HE fourth volume of Mr. Barrett’s elaborate eth 
‘includes ninety-eight species. (three of which, how- 
ever, are regarded by the author as doubtfully British) 
distributed among thirty genera of the Voctue Trifide, to 
which ‘group belong.by far the larger part of the European 
stout-bodied, night-flying moths. This gives us an average 
of something like four pages to each .species, though 
many of the notices run to six or seven pages ; and on 
such a scale it will require twenty volumes to complete 
the life-histories of our Btitish Lepidoptera. 

Mr. Barrett is well known as one of the best of our 
practical entomolegists, and the history of every species 
is worked out with extreme care, the observations of 
numerous lepidopterists throughout the British Isles 
being freely utilised, in addition to those of the author 
himself. The foreign range of each species is also briefly 
indicated, though the character and éxtent of the book 
prevents almost any allusion to allied species not occurring 
in Britain, except so far as such notices are absolutely 
necessary to elucidate British species. 

Considerable space is devoted to the genus Dianthecia, 
which includes eight or nine British species, most of which 
are coast-frequenting fsects with us, the moths being 


*found flying over genei in the evening, often on precipitous 


sea-cliffe, where it is not finfrequently a task of some 
difficulty and danger to capture them. The larve are 
described by Mr. Barrett as “ smtoth, plump, with the 


| head small, usifally feeding on or ip the blossoms oe 


seed-vessels of plants belonging to the Caryophyllacea.” 
¿Britain i is called by .the French entomologists, Ze Jays 
da variétés À and thè British species of Dianthæcia' ages 
a ` 
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‘extyémely variable with usNgspecially® in „outlying part 


of our islands, where  iselatidaends to.encoumge vari- 
ation. Mr. Barretts account of the vaNation of D. con- 
spersa, Esper, an? unusually’ widely-dietributed species 
„with us, is well worthy of the attention of scientific 
naturalists, and alone furnishes a sufficient reply to any 
‘Nersons who may imagine that our British Lepidoptera 
may be regarded as worked out. efhese notes are too 
long to rgproduce in their entirety, ‘as tey exten@ to 
nearly two pages ; but we may,pgrhaps be allowed to 


quote a few sentences relative to the yriations exhibited a 


“by D. conspersa in the Scottish islands, the entomology 
of which has only been systematically investigated within 
the last twenty years or so. 


7 > e j 

“Tt isin the Shetland Isles that the most extraordinary 
forms are. found—the white markings utterly suppressed, 
or the stigmata alone white, or yellow, or pale ochreous, 
or black-brown and only indicated by blacker margins ; 
the subterminal line only indicated by its attendant 
„black clouds, and sometimes the® wholg surface of the 
fore-wings smoky-black or olive-black, with but a faint 
dappling of Waker lines and crescents ; on the other 
hand, some specimens in these: islands are of the form 
in which the ground colour is intensified, but the mark- 
ings, though, curtailed, sharply white. This last form 
is also found in the West of Ireland, and a specimen now 
before me from Sligo is singularly rich in its deep dark 
colour and snowy blotches. Specimens from the 
‘Hebrides are extremely, beautiful, the white markings 
variegated with yellow and greenish-yellow, or even 
orange’yellow. Those from Orkney are somewhat 
similar, or with the white markings small but clear. 
Although there are so many apparently local strains of 
variation, all are intimately connected by intermediates, 
so that, except in some degree in Shetland, it is im- 
possible definitely to separate the species into varieties. 
. .. Mr. McArthur, who has collected very extensively 
in age Shetland} Islands, assures me that the darkest 
suffised and nearly unicolorous forms are found mainly 
on the East coasts, more particularly of the island of 
Unst, where the rocks among which the food-plant 
grows are of a very dark colour; while on the West 
coast, where the rocks are of a paler colour, the forms 
found are more nearly normal, with intermediate varieties. 
Also that in the Hebrides, algng with rocks ornamented 
with, yellow lichens, he has found those varieties of the 
meth having an orange- or olive-yellow tinge. This is 
the more remarkable in that fhe moth does not appear 
there to sit upon the rocks, or to,give up its usual habit 
of hiding in the daytime among herbage.” 


Another very interesting species of the same genus is 
*Dianthacia Barrettit, Doubleday, which was originally 
captured by Mr. Barrett at the Bailey Lighthouse at the 
Hill of Howth, near Dublin. It has scarcely been taken 
anywhere but on this hill, except singly at the Land’s 
‘End, Ilfracombe, Tenby, Carnarvonshire, and perhaps 
in the south of Ireland. Myr. Barrett, in common with 
several other lepidopterists, now regards it as a variety 
of the continental Dianthacia luteago, Hübner, remark- 
ing: “There is at first sight no resemblance betwee 

“them, yet, with the exception of thè colour, no distinction 
of any importance can be found.” In the larva the 
spiyacles are said to be black in D. Barrettii, and flesh- 

“coloured, encircled with black in D. Zuteago. 

But before the identity of the two forms can be taken 
aš established, broods of each- should be reared ein 
` different larva-cages by the sameé observer, and’ the 
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differences between thenf carefully” notgd at each stage. 


It may be that D. Barrettii is only afi incipient species o ` 
at present ; butsit is equally probable that further observ- ° 


ation may show that it is abundantly distinct: from 


D. luteago. We incline to think that ig is a little pre-- .© 
‘mature to class the two forms together, even tentatively, 


without better evidence. _ ee 


We hope that Mr. Barrett will succeed in completing i 


the great work on which. he has. now made such good 
progress, and Which is likely to remain a most valuable 
record for ‘all time of the’ state of our kndWledge of the 
Britigh Lepidoptera at the end of the present century. 
We cannot speak of the plates, as we, have only the 
smaller edition, without illustrations, beforé us while 
writing. o W. F. KIRBY. 








OUR BOOK SHELF. 


A Suggested Improvement of the Current Theories of 
the Tides. By J. H. S. Moxly. Pp. 43. (London: 
Rivingtons, 1898.) 


In this brochure, Mr. Moxly expresses his dissatis- 
faction with the theory of the tides, as ordinarily 
accepted,. and ‘submits an alternative explanation. 
Although he opposes the views generally held, he does 
not exhibit that spirit of antagonism and adopt the 
language of abuse that too frequently disfigures the 
writings of those who dissent from authoritative teaching. 
Where it has been necessary to refer to the papers of 
Airy or of Darwin, these names are generally mentioned 
with the respect due to their great reputation, and 
therefore, though we are as thoroughly opposed to Mr. 
Moxly as he is to the mathematicians just mentioned, 
we shall endeavour to adopt the same courtesy towards 
him that he has shown towards others. PE 

The author considers that the tides are heaved up by, 
the earth’s gravity. The differential attraction of the 
sun and moon simply gives an opportunity for the 
earth’s gravity to display itself in this manner. This 
action is illustrated by reference to a football. When 
the leathern covering is injured, or a seam gives way, the 
inner india-rubber case bulges out through the opening 
in the outer cover. '“ The pressure of the outer case 
had been removed from one region of the ball, and the 
pressure of the part which remained did the rest. This, 
I take it, is exactly how the pressure of the earth’se 
gravity produces the tide”, We awe all prepara to 
admit with the author, that the tide-raising force is 
directly opposed to the action of thegearth’s gravity, 
though we might not adopt his phraseology. But 
another elementary proposition shows fhat the tide- 
raising force varies inversely as the cube of the djst&nce 
of the disturbing body, and we fail to derive this 
fsom the*football illustration, or from anything directly 


asserted in the pamphlet, though we notice that some e 


mathematical formule are quoted in which the third, 
power of the disturbing force is given. Moreover, by 
another illustration drawn from the observation of 
pressure applied to a water-bed, the author concludes 
that the crest of tHè tidal wave will always be directly 
under the moon. We,understand this to apply to a 
uniformly ocean-covered earth. From this it is to be 
gathgred that Mr. Moxly does not consider that the* 
angular distance between the tidal ciest and the moon 
is a function of the depth of fhe ocean, which in the 
wave theory of the tides it clearly should ba ; 
But the test of the accuracy of a theory must at las 
rest in the cémparison of its results with those of 
observation. Mr. Moxly admits this, and therefore a 

considerable part of the p@mphlet is devoted to showing | 

that his theery explains observed facts. Unfortnately, ` 
d è i f 
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_we fre got able*tp follow the autHor very clearly in this 
isetreatise; but so far as can’ be seen, the 
conclusions are inadequate. Fot instange, the fide at 
Kerguelen is triumphantly pointed do as proving the 


e. ‘coincidence of the tidal crest with the moon’s passage 


e observation appear equally favourable. 


over the meridian ; hut there is no reference to Fiji, where 
the tidg lgs some six hours, and the conditions for 
We do not 
propgse to follow the author in his discussion of such 
niceties as the diurnal tide, and pregiction for a par- 
ticular port. If any other remark be neefled to indicate 
the character of the wor, it will be found on p. go: “the 
swaying of the axis of the tidal spheroid about the axis 
of the earth’s rotation gives us a clear explanation of the 
production, of the phenomenon of nutation.” : 
. 


A Practical Physiology : a Text-Book for Higher Schools. 
By Albert F. Blaisdell, M.D. Pp.vi + 448. (Boston, 
U.S.A., and London: Ginn and Co., 1897.) 


THIS is not a handbook for the physiological laboratory, 
but. a school lesson-book on elementary anatomy, physi- 
ology, hygiene, nursing, and ambulance work. A manual 
of this kind can hardly be otherwise than superficial, 
but the information it contains ought to be accurate as 
far as it goes.. In the present case, however, signs of 
carelessness abound throughout ; and.the teaching, when 
not absolutely erroneous, is often misleading. A few 
instances will suffice to give an idea of the traps which 
await the unwary student of these pages. Peyer's patches 
are Stated by implication to consist of głands which 
secrete intestinal fluids. In a figure representing the 
heart and great vessels, the innominate artery is called 
the “right subclavian,” the left common carotid appears 
as the “right, common carotid,” and the left subclavian 
is labelled the “left common carotid.” In a diagram 
intended to illustrate intestinal absorption, the veins of 
the mesentery are represented as inosculating with the 
lacteals. “The power which the pancreatic juice pos- 
sesses of acting on all the food-stuffs appears,” it is 
asserted, “to be due mainly to the presence of a specific 
element or ferment known as ¢rypszz.” It is impressed 
on the student that he should learn how to tie a “reef” 
knot. But in the figure given to illustrate the directions 
of the text (which are correct), the author has delineated 
an unmistakable “granny.” After these specimens of 
erroneous and careless treatment of the subject, it is of 
minor importance to note that in the repeated denunci- 
ations df the uge of alcohol and tobacco, inserted, as the 
* preface informs us, in compliance with the laws of most 
of the States, littl@ or no attempt is made to distinguish 
between the effects of ordinary and toxic doges of these 
substances. Adbook like the present is far more likely 
to retard than to advance the cause of elementary 
phygiological teaching in schools. F. A. D. 


Die Photographische Praxis. Part i. By Prof. H. W. 
Wogel. (Berlin: Gustav Schmidt, 1897.) è 





— 7 F- 
space given to the varfous * 


Ð surprising that some of fhe 
made during the last ten years 


- g 
devoted to it. Contidering 
branches,of the subject, } 
most important a; 


zor so are not geprestnted. We refer to advances of 


immediate practital importance, such as the metheds of 
determining the exposure required, recent methods of. 
determining the sensiiveness of plates, and the efficiency 
of shutters. Intnsification’ also is dealt with in a very 
inadequate manner., But looking at the volume as 2° 
whdle, it is a yaluable addition to-photographic literature, 
and the opinions and preferencesof its distinguished 
author.must always be af interest to English studerfts. 


°The Miners Arithmette and Mensuration. By Henrye 
Davies. Pp.,x + 316. (Logdon: Chapman and Hall, 
Ltd., 1898.) ° 


THIs little volume comprises a collection of questions in 
arithmetic, the larger number of whigh are purely an 
simply arithmetical, ranging frons.compound adUition to 
cube roots, whilst a smaller number illustrate the mode 
of solving some of the simpler numerical problems with 
which the miner has tọ deal. The, work is naturally 
more or less elementary, and the formule given appear 
to be in most Cases fairly correct; in.some instances, * 
however, as in the formule. given unges the ‘head of 
“the barometer,” simplicity has been gained only at the 
expense of accuracy. : a, 

The book seems well calcylated to serve its purpose, 
that of enabling the miner to learn how to answer sqme 
of the easier numerical questions usually set in the mine 
manager’s examination, without requiring from him any 
particular mental effort. Whether it is, however, upon 
the whole a good thing that the pupil, as well as his 
teacher, should have a collection of rule of #t%umb 
methods, that tax. merely their memories, without 
appealing at all to their intelligence, is quite another 
matter. f 


Inspector-General Sir James Ranald Martin, C.B., 
F.R.S. By Surgeon-General Sir Joseph Fayrer, Bart., 

' K.C.S.I., LL.D., &c. Pp. xvi + 203; platei. (London: 
Innes and Co., 1897.) ' , 


THE name of Sir James Ranald Martin is known to few, 
and the details. of his career to still fewer. It is for 
this reason that the volume before us will be welcomed 
by all interested in the birth and development of the 
medical profession, and sanitary science in India. Sir 
Ranald Martin left sanitary science, in the broadest 
sense of the term, and the position of the medical 
officer in India, in positions very different to thoSe,in 
which he found them. ft would have been difficult— 
indeed, impossible—to have found a better biographer 
than Sir Joseph Fayrer, whose intimate knowledge of 
all that concerns medicine in India is absolutely un- 
rivalled. So far as we are aware, the rôle of biographer 
is new to Sir Joseph; we can only say that from ap- 
parently scanty material he has constructed a biography 


° OUR first words must be to congratulate Prof. Vogel 


; : accurate, interesting and instructive. 
*,that he has recovered from the illness that has delayed 


The biographer, put shortly, describes Sir Ranald’s 


for three years the completion of this section of the new 
edition of his “ Handbuch der Photographie.” The part, 
now issued is the first part of the third volume, and deals 
with phetographic studios and apparatus. (excluding 
lenses, which are treated of-inea previous volume) and 


early life and early work in India, following him through 
the disastrous Burmah campaign 1824-26... Then follows: 
a record of his.public services in India. Amongst these, 
perhaps, the most striking are the inauguration of a 
system of medical statistics, and the sanitary improve- 


° the negative processes with collodion and with gelatine lement of Calcutta. In 1840, at the age of forty-four, “Sir 
. emulsions. e Fhe chief differences between this aed the Fares Ranald Martin returned,to London, and took up his 
previous editionfare that the practice df photography is | residente in Grosvendr Street. From this onwards, with’: 
now segarded from a geaera] ratherethan from a merely į the exception of some time devoted: to literary work, 
“ professional” *peint of* view, portab& apparatus and | which bore fruit in the shape of*his treatise “On the 
: shuttêrs being considered, and that chaptéts are given on | influence of tropical climates on European constitutiofs,’. 
the use of colour senSitised plates and fifm photography. | he devoted himself entirely to administrative work in 
Collodion, onaccount of its continued ‘application in the | connection with medicine and sanitary reform in India. 
e reproduction processes, retafns the premier position:; | His services in thig-direction met with but tardy public 
. gelatine following with about the same nunther of pages | rec8gnition,. for it. was not until 4860, sixteen years" 
o e S 
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Wwefol hif death, that he oWMgined his C.B and knight-e 
oot, His memory has been Qerpetuated ih that branch 
of the profession which he so adsegad,by the e8tablish- 
ment, at Netley, of the Martin Memorial Gold Medal, 
«which js-presented to the surgeon onerobation who 
takes the highest place in military medicine at the final 
competition. The biography is egceedingly pleasant 
weading, and the author has done well te incorporate in 
Kte letters from-many interesting: persons to Sir Ranald, 
and also some extracts from officiaf-documents, in the 
compilation of which he was concerned. F.W. Tee 


e š . 

The Chemistry of the Garden: aa? Primer for Amateurs 
and Young Gardeners. By Hexbert*H. Cousins, M.A. 
Pp. xv + r41. (London: Macmillan and Co., Ltd., 
1898.) s 


THIS little book is very clearly and pleasantly written. 
It contains much valuable practical information respect- 
‘ing garden soils, thè use of artificial manures in horticul- 
ture, the preparation and application of effective fungi- - 
cides and insecticides, and various other matters. The 
Wook is designed for the use of persons who have not 
received a scientifi® education, afid, we should think it 
will exactly meet ‘their wants ; there? is, Aowever, much 
in it that will well repay the perusal of a higher class of 
weaders, There tre a few minor points which seem open 
to criticism. ‘“Pod-plants”*is not a good distinctive 
name for the papilionaceæ, s the crucifere- are also 
podded. The popular use bf the word “germ,” as de- 
scriptive of certain races of living beings, should surely 
be discouraged as fundamentally incorrect. Noris there 
any advantage gained by speaking’ of “ murfate of potash,” 
«hough the term still lingers in commerce. If a person 
who kmęws nothing is to be taught; it is surely needless 
‘to burden him with archaisms which he must unlearn 
if his education proceeds any further. Agricultural 
‘chemists will, we think, demur to the same valuation 
being applied to the nitrogen of ammonia and to the 
nitrogen of insoluble organic manures. R. W. 


The Naturalists Directory, 1898. 
Upcott Gill, 1898.) 


THE sub-title explains that this book is “for the use of 
students of natural history, and collectors of zoological, 
botanical, or geological specimens, giving the names and 
addresses of British and foreign naturalists, natural 
history agents, societies and field clubs, museums, 
magazines, &c.” The volume is more remarkable for 
what ıt omits than for what it@ncludes, and disappoint- 
mentewill be saved by not referring to it for the addresses 
of Well-known naturalists. ° 


Pp. 125. (London : 


e 
The Teachers Manual of ObjecteLessons in Domestic 
Economy. By Vincent T. Murché. Vol. i. (Standards 
I. and II.) Pp. 250. (London: Macmillan and Co., 
. 1898.) 
THIS manual is, the preface informs us, “designed 
primarily to meet the requirements of the Education 
Department in the Class Subject of Domestic Economy, 
as laid'down in the Code for 1897.” It will be service- 
able to the teacher in indicating what to show, do, and 
describe during object-lessons on materials. used for 
food, and it contains a large amount of clearly explained 
and well-arranged facts about common things. 


Storm and Sunshine in the Dales. By P. H. Lockwood 5 
. With a preface by H. G. *Hart.. Pp. 94. (London: 
Elliot Stock, 1898.) 


A BOOK containing nfany personal observations on out- 
door nature, expressed simply and sympathetically. The 
author is a ferventSadmirer of the natural beauties of 
Yorkshire dales, and’his descriptions may lead others to 
share his enthusiasm, notwithstanding the fact that the 
scenes he depicts are mostly “glimps€s of thé obvious.’ 
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LETTERS" TO THE EDITOR ` E 
[The Editor does not hold himself responsible foreopintons ex- 

pressed by hisecorrespoRdenis. Neither can he undertake 
to return, or to @rrespond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. . 

No notice is taken of anonymous communie@ions. | i S 


A Dust Shower. e 


PARAGRAPHS have recently appeared in several of the daily 
papers to the effect that a dust storm had been encountered off 
the west coast of frita by the mail steamer Roslyn Castle, and 
that the dust had fallen on the degk for 900 miles. I was 
fortunate enough to secure a sample of this dust, Which actually 
fell on the deck, with the following note affixed :— 

“ Sip covered with fine red dust off west coast of Africa. 
Lat. 22'5 N. Long. 17'25 W. February 15, 1698.” 

cane fog encountered with for 900 miles. February*18, 
1898.” 

This dust is extremely fine, and consists chiefly of minute 
grains of quartz and flakes of brown mica, some of the former 
being well rounded. 

I cannot find any trace of glass or other thing to suggest a 
volcanic origin to the dust; but it is undoubtedly a very fine 
sand, in all probability derived from the Sahara, although no 
mention is made of the direction of the wind when the dust fell. 

Although cases of volcanic dust being transported for long 
distances are fairly frequent, those of sand appear to be less so. 

Sir A. Geikie (‘‘Text-Book of Geology,” p. 337) mentions 
two cases- of the transportation of sand from the Sahara; in 
the first instance it fell in the Canaries, in the second it was 
traced as far as Boulogne-sur-Mer. In the present case the 
distance of tragsport is probably greater than the one, and less 
than the other. l é C. ST. A. Cougs. | 





The, Solution of Quadratic Equations. 


IN your issue of February 24 a review appears of “ Chambers’s 
Algebra for Schools.” Your reviewer concludes with a lament of 
the probable uselessness of protesting against the method of 
solving quadratics by ‘‘ completing the square.” : 

Your reviewer might do something towards removing this 
‘national fetish” if he would explain what method is, taught 
elsewhere, to replace this out-of-date procedure. Before this 
vigorous onslaught, I feel ashamed to confess that I can recall no 
general elementary method, that does not depend on the com- 
pletion of the square. i 

In my desire to free myself from a possibly antiquated ‘‘ cult,” 
Iam, however, willing to undergo this humiliation, in the hopes 
that I and others may be brought more on a level with the 
times. E. CUTHBERT ATKINSON. 

Rugby, March 6. aan 
EOE O ae . 

e 

In answer to Mr. Atkinson’s letter, I willexplain, as. briefly as 7 
I can, what appears to me to be the proper way of discu§sing 
quadratic equations. 

As soon as the pupil can easily factorise sucl#an expression as 
x? — 5x +6 into the product fx — 2) (x ~ 3), it is not very 
difficult to make him see that 2 and 3 are the only values of x 
which make x? — 5x + 6 equal fo zero; or, ig other ords, 
that the equation x? ~ şr +6=0 can be solved when the 
expression @n the left hand has been factorised. e 

It is exceedingly important that the factorising of polynomials 
and the solution of equations should be ‘treated as cognate, or 
rather gquivalent problems. A quadratic’equation should always * 
be reduced to the form ax? + 6x + c =0: then the expression 
èn the left-hand may be factorised by inspection, or else multiplied 
by such a quantity that ghe result can be conveniently expressed 
as the difference of two squares ; 4e (that is, four tines the cô- 
efficient of x") will alwaysedo, ‘sometimes a smaller number. 
This should be illustrated by numerical examples : for instance; , 
if the equation is 2%? + 3x — 7 =0, miltiply by 8: then 
16x" + 24x — 56% o, that is (4x + 3% — 65 =0, and 
x= 4(- 3+ /65). When a boy ig*able to “appreciate general 
formule, he may be led to see thate oe > 


4a (ax? + bx + d= (2ax + b? — (8 — gac) = 2 
© * (2ax + bF ~ (NE — gach 


¥ > e 
and hence to use the “solution by formula” when he cannot , 
find the roots by inspection, is 
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My. Atkinson may perhaps say that thfs method ‘‘ depends upon 
completing the squate ” ; this is true in a sense, of course ; but the 


o point @f view'is really different from ghe ‘‘ method of completing 


. 


the square” usually found in text-books. Prattically, the usual 
method is clumsy, and inferior to the solfttion by formula ; and 
* from the theoretigl point of view it is objectionable, because it 
obscures the real nature of the problem. And I feel sure that 
many tegchgrs and examiners will agree with me in saying that 


, the educational value of the process is practically 222; bright 


boys go on to the general formula, dull ones follow the rule 
mechanically, and might just as well be ones in the use of the 
general formula itself. ~ G. 8. MATHEWS. 





WEST. INDIAN RESOURCES: ® 


AS expert &dviser in botanical and agricultural 

questions to the recent West India Commission, 
Dr. Morris undertook the preparation of a lengthy report 
dealing with the economic resources of those Colonies, 
the causes of whose distress were the subject of investi- 
gation. This. paper formed Appendix A of the Report of 
the Commissioners which was. issued last autumn, and 
the praise bestowed on it as an.interesting and valuable 
survey by one who was specially qualified both by general 
and local knowledge to undertake the task, induced the 
Secretary of State for the Colonies to rescue it from the 
oblivion which is the fate of many important papers 
appearing in Blue Books. ' Mr. Chamberlain’s desire to 
have it published in a form more accessible arid‘ con- 
venient for the public here and in the Colonies, has 
resulted in its being converted into an ‘independent 
volume, and now appears as the first number of an 
Additional Series of the Kew Bulletin. For this purpose 
the work has been revised and enlarged, a full account of 
the botanical organisation of each Colony, and lists of 
Seber and papers containing further information, being 
added. 

After all that has been dinned into our ears for a long 
time past about the absolute necessity for the Mother. 
Country to assist the sugar-planters by bounties or 
countervailing duties, it is refreshing to find a book, 
every page of which contains an unbiased statement of 
the natural resources of these unfortunate Colonies. As 
Mr. Thiselton-Dyer states: in a prefatory note: “Dr. 
Morris’s residence in the West Indies, his repeated visits 
to them, and his intimate knowledge of their conditions, 
have enabled him to produce an account as accurate as it 
is impagtial of their natural and economic resources, 
whigh is certainly more complete than anything hitherto 
available. Why the West Indian Colonies have failed to 
reach success, and in what direction the path to it lies in 
the future, can be readily understood by arty one who 
will take the trofble to read these pages.” 

The Colonigs dealt with. have an area about equal to 
thateof Great Britain and Ireland, with the population of 
Wales® Out $f the entire®area little more than 2 per 
cenġ is now under cultivation, and only 7 per c@nt. of the 
estimated cultivable area.. In fact, while about “a 


* million and a half acres.are being cultivated, over twenty 


*«nillion acres more are suitable for bearing crops. Guiana 
has an extent of country equal to two Ceylons quite 
untouched ; Trinidad has the wealth df the Straits Settle-* 
ments going to waste ; and the unwarked soils of Jamaica 
could be made to produce the prosperity of at least four 
Colonies the size of Mauritius.® As is well known, the 

«Colonies have long depended'almost wholly on the sugar 
trade as the® staple industry, everything else being 
unworthy of consderatien by the planters. Minerals are 
of comparatively trifling*yalue, being lipited practically 

1“ A Report on the Agricultural Resources and Reqfirements of British 
Guiana and the West Iedia Islandsg’ By D. Morris, C98M.G., M.A., D.Sc., 
F.L.S., Assistant Director, Royal Gardens, Kew. Kew Bulletin of 


Miscellaneous Infowmation, Additional Series I. Pp. viii + 165, and Map. 
< (London: Eyre and Spottiswoode, Her Majesty's Stationery Office, ‘1898, ) 
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fo gold in Guigna ànd pita Trinidad. Essentiallf jlte’ 
true wealth of the colo#fsts ligs in the products and 
resources of theg##®"find fertile soil. In some of the 
islands it has of late ‘years been recognised that it is as 
well to be preparéd to cultivate more than one’ kind of 
produce; but, taken a$ a whole, we may regard the 
Colonies as given upto sugar growing, and, as Dr. Morris 
states : ? ane i 
“In most of the Golonies the situation is undoubtedly 
. o ° 
Anravateg ky their almost entire dependence on one 
industry. This is a source of grave*danger in hore ways 
than one. It is dangewous commercially, for any great 
depreciation of priees irpniediately affects the whole com- 
munity, It is dangerous agriculturally, for adverse seasons” 
or hostile tariffs may plungeeat any moment the eptire 
labouring population into great distress. Again, the 
growth of a single crop lends itself sooner or later to the 
spread of disease, and it rarely leads, owing to the 
neglect of other resources, to the production of the largest 
profit. To these may be added the narrowing effects 
produced on ,those- engaged in the industry, and their 
inability or disinclinatiog when a crisjs comes to take up 
any other industry.” ,®* ' i 
A dozen chapters are devoted to giving a full account‘ 
of the past and present of each section e Colonies— 
Guiana, Barbados, Trinidad, Tobago, Grenada, St. Lucia, 
St. Vincent, Dominica, Montserrat, Antigua, “St. Kitts- 
Nevis, and Jamaica. As btgring upon the question of 
the ‘mistake of relying upon a single indfstry, Guiana 
affords us some interesting facts. It is the largest and 
most valuable of our possessions in the neighbourhood, 
its capabilities of development are practically unlimited, 
and yet it is one of the most distressed of the Colonies. 
The region was ceded to us by the Dutch in r8rg¢ft has 
an area of 109,000 square miles, a dozen large rivers 
flowing into the Atlantic, and a population of a little over 
a quarter of a million, or less than three persons to a 
square mile. The inland districts are practically un- 
inhabited, nine-tenths of the population clinging to the 
coast. Under the Dutch sugar, coffee, and cotton were 
extensively cultivated, but with the transfer to the British 
Crown the planters gradually concentrated their energies. 
more and more on one article and neglected the others. 
In 1829 the sugar yield was 46,026 tons, coffee 9,230,486 
lb., and cotton 1,596,171 Ib. By 1849 the coffee and 
cotton estates were rapidly disappearing, and in 1887 the 
returns showed 134,876 tons of sugar, while all other 
exports had practically ceased. It is this grasping at the 
most valuable prize, and® utterly neglecting all oppor- 
tunities in other directions, that has led to the downfall 
of this naturally wealthytountry. “The whole activity 
of British Guiana during the last sixty years has been 
confined to the narrow’ strip of land along the coast. In 
spite of the vast extent of rich and fertile lands in the 
interior, with the exception of the gold industry, nothing 
has been done to develop them, and consequently thes 
Colony is now in so critical a condition, owing to its 
entire dependence on a single industry, that its very 
existence as a civilised country is in jeopardy.” With 
the knowledge that under another régime coffee and 
cotton were successfully grown in the district, it would be- 
absurd to suppose, as some contend, that the soil can 
produce nothing else than sugar. The land devoted to 
sugar canes is a stiff clay, and fit for little else ; but then 
it forms only the one-thousandth part of the total area of 
Guiana, and, as Pr. Morrig remarks, there is nowhere 
such an*extensive are& of rich and fertile lands, with a 
-comparatively healthy climate, and within easy reach of 
such good markets,‘as the Crown®*lands of this district. 
They can grow nearly every tropical product in demande. 
either in the New or the Old World. . 
Suggestions are.made ,and particulars given as to 
increasing the resources of. the country by adding profit- 
ee? E sa ei e e. * 
e e 
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. able industries to the ndy seriously depressed sugar 
trade. More than a third o{he populatitn is composed 
of coolies from India, ahd this expjpaag the imp8rtation of 
50,000,000 lb. of rice annually ; bet as the conditions are 
favourable to the cultivation, of rice on*the spot, it is sur- 
prising that no steps have been taken to establish rice 
‘fields, if only for purposes of home consumption. The 
United States import bananas to the value of two millions 

‘sterling annually, but British Guiana makes no attempt 
to place any fruit on the market, Although one shipping 
companyeoffered to take’ 10,000 bunches ofbananas every 
fortifight. Coffee, cacao, cocog-mts, cattle rearing, and 
other paying industries are recommended, and also th 

=e utilisation of the extensive forésts for the production o 
.valuable timber, guttapercha, indiarubber, &c. At 
présent the forest lands bring in a revenue of 48,0007. in 
“acre money,” nearly all of which is swallowed up in the 
‘cost of collection. Under competent m&nagement these 

. forests*could be fnade to contribute largely to the wealth 
of the Colony. 

But there is evidently a stubborn determination on the 
part of a large proportion of the colonists in the West 
Indies to ridicule tvery propos&lgfor the introduction of 

> new industries, and notwithstandifg tle ruinous experi- 
ence of recent years, they insist upon regarding sugar, and 
sugar only, as the sole means of salvation.: Any person 
with an*open mind who attends meetings in London at 
which the sugar planters eor their representatives dis- 

. cuss West ‘Indian affairs? cannot help being struck by 
the general desire to leave out of consideration questions 
relating to subsidiary industries. Still, in spite of this 

a unwillingness to have other things to fall back upon, sub- 
sidiary industries are: making some headway, and the 
outsagd-out supporters of sugar growing. cannot but 
admit that this is so. At the meeting of the Royal 
Colonial Institute on March 8, the lecturer stated that in 
the four essentially English islands of Barbados, Antigua, 
St. Kitts and Nevis, sugar is the sole possible staple; 
while in the five islands, Dominica, St. Lucia, St. Vincent, 
Grenada and Tobago, occupied by people differing from 
those in the other four in language and customs, the 
cultivation of sugar has given place to cacao, coffee, 
spices, and other products. Grenada, which sixty years 
ago contained 119 sugar estates, is now quite independent 
of sugar. Colonel Duncan has established on the island 
the largest and most valuable nutmeg plantation in any 
part of the New World. Are the misfortunes of the 
sugar-growing islands to beattributed to the “ essentially 
English” character of their imhabitants ? 
ae supplies us. with a good illustration of the 

isdom of selecting suitable anarketable commodities for 
cultivation, in addition to the stajfle industry. As in 
other, islands sugar was here once the one great object of 
cultivation, and in the year 1805 the exports were 150,352 
hogsheads of sugar and over 5,000,000 gallons of rum. 

e Even within recent years sugar, rum, and molasses 
formed the bulk of the trade, for in 1881-82 out of the 
total exports, valued at 1,178,5947, the sugar products 
amounted to 910,0277,; but by 1895-96, when the total 
exports had increased ,to nearly 1,900,000/.,,.the sugar 
products had declined to little more than 360,000/, .The 
serious depression. in Jamaica dates back many years® 
and when it was hinted to the colonists that it would be 
well: to introduce other. cultuyal industries to assist in 
warding off the threatened crash, the idea was received 
with scorn and contempt. Thirty .years ago Captein 
Bush, an American trådêr, began to encousage fruit 
growing, but for some years the venture made very slow 
progress, for by .1829.the fruit exports did not amount to 

.e 28,000/, It was realised, however, that the time had arrived 

* to do something {o save the island, and as there were no 
indications of an improved sugar trade, fruit had to come 
‘to the front, and by 1889 the exports had risen to 320,32 30. 
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and by, 1895-96 to %3@8r1/,, three-fifths of this trade 
being in bananas. From this it will be gathere€ that the e 
fruit trade of the island is already far more Valuable than ° 
that-of sugar. ° One of the defects of the new industry is 
that there is not sufficient attention given to the manner, 
in which the various fruits should bẹ packed for the 
markets, an art in which our foreifn competitors excel. 
In addition to sugar and fruit Jamaica has untler*cultiva- 
tion coffee, cacao, allspice, ginger, fustic, &c., so that the * 
entire failure of sugar would not now be anfthing” 
like so disasgrou’s ‘as it would have been a quarter of a 
century ago. e ” ; 

All through this excellent and comprehensive report on 
a very difficult question, it is to be observed that the 
author does not propose anything with the object of 
hastening the end of the great sugar indu8try, bpt he 
récognises the necessity for supplementing, not supplant- 
ing, the staple trade by the introduction of a variety of 
cultural industries which would increase the wealth of the 
Colonies to an appreciable extent. In an appendix Dr. 
Morris propounds, at the request of the Chairman of the 
Commission, a scheme for the establishment of a Depart- - 
ment of Economic Botany, and for agricultural instruc- 
tion for developing the resources of the Leeward and 
Windward Islands and Tobago, and for affording assist- 
ance to the experimental cane cultivation to be carried 
on, in continuance of present efforts, in British Guiana, 
Barbados, and Antigua, at an estimated annual cost of 
27,000/,, a scheme which, it is hoped, will be found to be 
accepted by the Government when Mr. Chamberlain 
brings the*proposal for assistance before the House of 
Commons shortly. 

H. H. 





| ON THE BREEDING HABITS OF THE 
GREY SEAL. x 


HE grey seal (Halicharus grypus) is to be met with 
on many parts of the British coasts, from Orkney 

and Shetland, throughout the Hebrides, on the north 
and west coasts of Ireland, and occasionally on the 
south and east, on ‘the’ coast of Wales, in the Wash, 
more rarely in the Solent, and as far south as Jersey 
(Zoologist, 1884, p. 337); hence greater opportunities 
for observing it, and learning something of its habits, 
have occurred than has been the case with the ringed, 
bearded, and hooded seals. Moreover, several,observers 
have contributed information on its breeding habitg and 
on the conditition of the young sgon after birth. The 
following may be cited. So long ago as 1837, ™Mr. J. 
Wilson, writing on the habits of Scottish seals (JZag. 
Zool. and Bot, i. p., §39), states tha®the young of.the 
grey seal is “born above high-water mayk in the end of , 
September or beginning of October, and is aé first 
covered with white hair, Which is retained for many 
weeks, but shed before.it takes to, the water.” Hjs ob- 
"servations are confirmed by Edmondston, who, in his 
account of the seals ‘of Shetland (“Zetland Isles,” vol. ii.” 
'p. 294), remarks of the grey seal that the young as€ 
brought forth in September, October, or November., 
Nilsson and somè other writers who have followed him 
have expressed the opinion that the breeding season of 
.this species is in February ; and Bell, in am attempt to 
explain this discrepanty. (“ Brit. Quad.,” 2nd edition, p. 
267), has suggested that the milder climate of Britain 
peminits of pairing taking place mygh‘earlier than in . 
Scandinavia. From the united testwnony, however, of 
other observeys, there can pt no doubt that tlis is a 
mistake, and, that the breeding season is in the autumn. 
Prof. Collett,.of , Christiania, who, some years sitfce con- 
tributed an excellent paper on, the grey seal to the - 
' Proceedings of the Zoological Society (1881, pp. 380-87), 
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states that on the Fro Islands, *off *Trondhjem’s.Fiord, 


e Norway, fo which this species resorts in the breeding 


e later, but never after the middle of October.” 


several occasions 


*season,e“the greater part give birth to their youhg in 
the last week of September, most usyally on the 29th 
or 30th, or October 1—some a few days earlier and some 
He adds: 

“The seals probably *begin to breed at the age of four 
years, or°at®the earliest three years, and give birth to 
tbnly one young one annually. The young seal at its 
birth i8 clothed. with a wool-like covering, which falls 
off after the lapse of a fortnight. . .°:°The pups pass 
the first three gveeks of gheir life on land until they 
have shed their. woolly coat, often on exactly the same 
spot where they have been born, and pass their twne 
exclusively in receiving nourishment from the mother 
and in, sleepfng.” . 

-Asto the length of time the woolly coat is retained, 
some difference of opinion has been expressed. Prof. 
Collett, as above stated, believes that it is shed in about 
a fortnight, or between a fortnight and three weeks ; 
and he derived his information from Mr: F. Borthen, 
the proprietor of the Fro Islands, who furnished him on 
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leħgth and five fee® nine ingés in girth: behind the d -° 
flippers. Jt was identifigfe as a grey seal by Mr. 
Thomas Southwe}keos Norwich, who, in giving an 
account of the gircunfstance (Zoologzs¢, 1882, p. 187), 
described the yofing one as being “of a béattiful 
silvery white, the muzzlé sooty grey, a slight tinge of 
the same colour ‘being visible on the back of the head,’ 
and for some distdtice along the spine.” os bi 
The appearance. pyesented by the young grey seal 
shortJy after bgrth is wefl shownsin ‘the accompanying ` 
illuStrations (Figs. 1 and 2), from photographs faken by 
Mr. Henry Evans, of Jara, during a visit to the Ha$keir 
Bock in thé Hebrides. .H&askeir is a small rock about 
twelve miles west of. North Uist. It is a great resort of ” 
grey seals, which breed there i October and November. 
It was formerly the custom with fishermen to visit this 
rock during the fime it was frequented by the seals, and , 
to kill them with clubs for the sake of, their skins ; but. 
it is satisfactory to know, on the aathority of Mr, “Henry 
Elwes (Zhe Ibis, 1869, p. 25), that this practice was 
put a stop to some years ago by Sir John Orde, the 
proprietor of the island. « pi we 
à f Prom the foregoing “remarks it 
will be evident that the suggestion 
(p. 346) that “the ite coat is 
not improbably shed 27 zero,” is not 
borne out by the testimony’ of the 
writers qûọted. Nor is it only with 
the grey seal that this clirious state 
of things exists. Dr. R. Brown, 
Mai, . writing of the seals of Greenland 
(Proc. Zool. Soc., 1868), states that 
the Greenland seal (or harp seal, 
as it is sometimes termed froutthe 
peculiar distribution of dark colour 
on the back) brings forth two young 
at a birth; that the pup “retains its 
white woolly coat for a fortnight or 
three weeks, and, /zke the grey seal, 
it refuses to enter the water until 
this is lost.” Confirmation of this 
. is to be inferred from the.remark of 
Prof. Collett (4c), that the young 
“grey seals during the first. three 
weeks of their lives on land:are “ by 
no means so strictly confined to a 
` dry place of rest, as is the case with 
the harp seal, which, so far-as we 
know, tfever enters the water volun- 








| Fro. 1.—Young Grey Seal shortly after birth. 
l 

‘vith particulars concerning the seals 
s during their staat this group of islands. Mr. J, Wilson, 
already mentioned, states, somewhat: vaguely, that the 
woolly c8at is rétained for many weeks. Dr. R. Ball, 
who fyrnished so much information to William homp- 
‘gon, of Belfast, for his work on the natural history of 
Ireland, writing of the grey seal (Trans. Roy. Irish 
Atad., vol. viii.) has observed more precisely that she 
very young females are generally “of a dull yellowish 
white, with rather long hair which falls off in about six 
weeks after birth, and gives place to @shorter and more 
shining coat*of a warm dingy yellow, vatiously blotched 
with blackish grey, the whole gradually becoming more 
dàll, and a general dark shade spreading over the back 


* as the animal Advances in age.” o 


On December 249 1881, ene of the Trjnity pilots, whilst 
off the Rong Saridgn, the gnn Roads, saav a large seal 
watching over the dead carcase of a recentlyeborn young 
one. On attempting to cagtuye the old ene she im- 
mediately showed fight, and had to be killed before she 
coùld be secured? This animal emeasured seven feet in 
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' the Zoological Gardens. 





tarily ¿z ts woolly coating.” 

e As t8 the common seal (Phoca 

mo vitulina), which pairs in September, 

and produces a single” young one—sometimes, two— 
in the month of June, it will not be irrelevant to 
refer here to the condition of the young at birth. A 
few years ago, towards the end of May, the late Mr. 
A. D. Bartlett purchased of a dealer in Liverpool four 
adult common seals, which were carefully transported to 
On June 9, one of them gave 
birth to a’ young one, whose appearance is thus de- 
scribed by Mr. Bartlett (Zoologist, 1881, p. 383): “It 
was covered with a rather thick coat of hair ; its eyes 
very bright and wide open; it turned and rolled about, 
divesting itself of the outer covering of hair, which 
foymed a complete mat upon which the young animal 
lay. For the first hour or twọ after its birth it was very 
active, antl within three*hours after its birth was swim- 


- ming and diving about in the water like an adult animal. 


It uttered a low soft Jah, or single cil note, and looked 

about after its mether, and crawled towards her whefi , 

she came out of the water. The mothe#would turn upon 

her side to let the young oye suck. The latter was 32 

inches long, apd weighed 20 lbs. at its birth.” 
. i 
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.. Whe eđdifference between the common® seal afid the 
osher species mentioned, Area thecondition. of the 
young at birth and-the shetiding. of the coat,*is curious, 
and is perhaps to be accounted for in some measure by 
the „different nature of their hauntgtat the time the 
young are, born. The Greenland and grey, seals bring 
«forth their young upon rocky out-of-the-way islands, 
where they stand little chance of bejng molested; and 
- «consequently there is no néed to get the young hurriedly 
to sea. The common seal, though breeding also on 
wild coasts, very often deposits the young ©n a sand‘hank 
at no great distance from a fishing village, and subject 
sometimes ‘to be‘ submerged &t®high tides. On .such 
<a banks the stay of the parent seals mêst be’ comparatively 
brief, for were the young. not. speedily .able -to take care 
of-themselves, many would perish.soon after birth. -Thus 
it would seem that the greater activity of the young 
- common seal is correlated with its condstions of life. 
Weave an asalogous case in the difference to be found 
at birth-in the rabbit®nd hare. The young rabbit born 


underground, where it is more or less removed. from - 


danger, is helpless and blind at birth; the young hare, 
deposited in a ‘sform” on the, sur-, 
face, where it is more exposef eto e 
enemies, is born clothed with fur and 
with the efes open. ' The rabbit 
stands jn no need of early or rapid 
development; the young, hare, on 
the contragy, must quickly leave the 
nursery and learn to shift for itself. 
So it may be with the seals. 

J. E. HARTING. œ 


“Que RICHARD QUAIN. 


Sik RICHARD QUAIN, Bart., 
M.D.,F.R.C.P., F.R.S., President 
of the General Medical Council, died 
on March 13, at the advanced age of 
eighty-one years. He had been ill 
for more than twelve ‘months, and 
daring the last half-year ‘of his life 
was entirely confined to bed. His 
last appearance in public was when 
his paper on the “ Cause of the First 
Sound of the Heart” was read before 
the Royal Society in June, on which 
occasion the President made a touch- 
ing reference to the extra@rdinary 
rage which Quain displayed. 
is life had been one of q@easeless 
activity, good health, and overflowin 
spirits ; and when overtaken by tlisease he appeared not 
to regard or understand rest, physician though he was. The 
paper just referred to was written in bed, and he left his 
bed to present and defend it. But'no one was surprised 
at this who knew the story of the man’s life. 

Richard Quain was an Irishman, born at. Mallow, Co. 
Cork, on October 30, 1816. As a child he was precocious. 
He was thoroughly grounded in English and the classics ; 
distinguished himself at the public examinations, and at 





geen 
e 


: $ z l e 
Listdh, with whom Qugin came to'be on terms of inti- 
mate friendship. The clever young “Irish lad, enfoying 


such, advantages, immediately made his-way to the front, 


at College and Univetsity ; and at the end of HMs curri- 
culum as a studeat, obtained the coveted post of Resident 
Medical Officer at-the Hospital. i 


ee 
It.was shortly-after this that. Quain produced: the © 


brilliant .research on the nature of fatty seepneration 
with which his name is associated for all time, and 
established his reputation as an original obseryer and 
thinker. Simplg-as the doctrine appears to us at the 
present day,*fifty years ago it was a startling pronounce- 
ment by a young man fresh fr8m his medical studies that 
fat may be, and often is, a product of the decomposition 
of ®nuscular tissue, and that this change goes on in the 
living body. , The ideas of life, nutritian, and death were 
greatly influenced by the doctrine. This, let ts re- 
member, was many years before Bauer and Voit, working 
with phosphorus in starving animals, furnished the proof 
experimentally and quantitatively; and Quain’s claim 
was freely admitted by Virchow and Paget. 

Although he was one of the founders of the Patho- 





Fic. 2.—An older pup, still retaining woolly cont. ° 


logical Society, an early Secretary of*it, and a frequent 


{ 
| 
| exhibitor at its ‘meetings, Quain produced no other, 


original work in this direction, His activities’ were 
being diverted into other channels. He quickly became 
populag as a practitioner ; and having secured thg valu- 
? able appointment of physician to the Brompton Hospital 
for Consumption, he was presently recognised as an 
authority on tuberculosis and diseases of the heart. 
Quain’s personal qualities—the interest he displayed in 


fifteen entered on an apprenticeship of five years as ai? ; his patients, his kindness, cheeriness, and cleverness in 


apothecary. ‘Even at this age he resolutely fought the 
cholera when it swept over Limerick. No doubt experi- 
ence of this kind, ahd thus early, gave Quain courage and 
readiness in dealing with disease as. a. practitioner ; Wut 
influences of more scientific’ bearing were toeshape his 
career, The year 1837 finds him in London at Univer- 
sity College, withea galaxy of teaching talent around 
him: Sharpey, Graham, Grant, Elligtson, Jones Quain 
the anatomist, (nd Richard Quain the surgeon and 
author of “The Arteries ”—his cousins, from the same 
“district—~and as an instructor in practical surgery the great 

5 ©. | Vg 
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| diagnosis and treatment—enabled him to tusn to, ad- 
vantage his opportunities in practice ; and whilst he was 
still comparatively yung, he rose to the front rank of 
London consultants. A ° 
His heart was, for all this, even gnote*closely set on 
the public work associated ewith Medicine. Medical 
education, medical researcl,*medical, relief at hospitals 
—these wege the subjects at which he mainly worked, 





and with aneenergy and avidity which appeareď to' grow - 


rather than wane as time passed and he attained in his old 
age the highest positiqns in the profe8sion. A senator 
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-° , off the University. of “London; chairman of the. Brown 
ij e Institutiong, with Brrdon: Sandefson,' Klein, Greenfield, 
Horsley and? their: equally distinguished successors 
working as professors there; one of the mést prominent 
Fellows of the: College of Physicians, Which was passing 
“ tHrough a criticad period of its ‘history; and finally 
° President of the Genefal Council, of Medical Education 
and Registration, of which he had been for thirty years 
a member—Quain, .had his’ ‘hands full.- Yet he never 
appeared: to grudge his time to a frierid in want of advice ; 
and he was ‘always keen and ready: for tlre Igtest inform- 
ation in science. Hehad liftle time for ordinary literature. 
His nights were'spent i in writing—but in writing letters. It 
is true that -he!projected and edited the great Dictiongry 
of Medicine with which his. name is associated, and he 
wrote a few of thearticles. in it; but le’ -prodticed—one 
might say “ of'course ”—no book of his own. -He had no 
patience for work of such a kind. Neither was’ he, nor 
could he have been, a teacher.. ‘He was much, too quick 
in the workings of his mind to undertake instruction in 
laborious fashion. 
=A Sir Richard! Quain` enjoyed the priceless privilege of 
.the close personal friendship of many of the leading men 
of his time-—-Carlyle, Landseer, John Delane, Robert 
Lowe, and many others, particularly men belonging to the 
; professions and the fine arts. He was a warm-hearted, 
generous friend, who never spared himself when he could 
be of service to: others," particularly young workers at‘ the 
medical sciences. His position was unique—won entirely 
by his ability and ceaseless energy—and cannot possibly 
„be filled by another. ae 
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NOTES. 


Tue International Meteorological Conference which met, in 


Paris in 1896 appointed a permanent Commhittee on terrestrial 
magnetism; and atmospheric electricity, and submitted to the 
Committee a number. of questions for report. - In’ ‘order ‘that 
these questions may be well discussed, it. has been decided to 
hold,an international conference on terrestrial magnetism and 
atmospheric electricity in connection with the forthcoming meet- 

ing of the British Association at Bristol, which will begin on 
September 7. Letters of invitation are being sent out by the 
‘Committee ; and all foreigners who propose to attend the con- 
ference may obtain tickets of membership of the British Associa- 
tion, free of charge, on application to the Assistant General 
Segretary of the As§ociation. Among the subjects to be dis- 
cussed gre: the calculation „of monthly means with, and 
without taking disturbed days into account; the publication of 

the monthly means af the components X,Y,Z, and the. differ- 
eences AX, AY, AZ; of .the monthly means from the preceding 
means 5, the establishment of temporary obseryatcries, especially 

in tropical*countries ; ‘and ‘the relative advantages of long and 
short gagnets. The decisions of-the conference upgqn these 
questions will be reported direct to the International Meteor- 
olpgical Conference. But though the first business of -the con- 
ference will be to report upon the questions submitted to them, 

è papers and communications on other ‘subjects connected with 
terrestrial „magnetism and. atmospheric glectricity are also 
invited. It isglesired that such papers be senteto the Conimittee 
.. some time beforethe opening of the British Association meettag, 


“A NUMBER ofFellows of the Royal Society have expressa a 

wish that a portrait of Lord Kelyin, who served as President 

2 from 189 to 1895, sh should be placed in the apartments of the 
Royal Society, and a Committee i is now being fogmed to carry 


- out this object. én) we os. e 


A BILL to ameng thè law with respect to,vaccination was in- 
troduced i ig the House of Commons * ‘on Tuesday, and was read 
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for the “first time, The Bill -pr, vides that glycerinated f.. 
lymph, the valualfle properties, ‘of which were described ia- 
NATURE a, few weeks ago Sp. 301), shall be placed within the. 
reach of all, and‘ thgt no parents . shall be required to submit 
their children for vat-cination by means of “anything butecalf’ 
lymph. Vaccination will. continue, as at present, to be obli- 
gatory ; but vaccination bY anything but calf lymph will cease to`” 


-be compulsory. At present children must be, vaccinated within , . 


three months after birth, but if is propoged to extend this period 
tó twefve months 


. e 


In the Snie of 1897 2 #ecpmmendation ` was made tọ he 
G8vernment of India În. support of the establishment of a e» 
physical laboratory in that country for advanced scientific teach-. 
ing and research. The Government of India has now reported 


that the-initial outlay on a. physical laboratory’ of the kind 


described would be 60,000 tens of rupees, and that they are * 
unable, in the present state of the finances, to entertdin the 
scheme., : 


MAGDALEN’ COLLEGE; Oxford, announces that a ‘Fellowship, 
in Medical Science will. bẹ @fven by the Coflege next October. 
From the terms of the annouricement it appears that on this 
occasion the Fellowship will be bestowed merelgsfor proficiency 
in the sciences related’ to medicige, as tested by examjnation ; 
but that original work in these scignces will be fully recognised 
as a claim to distinction. The offeréng of this Fellowship affords 
new proof of the interest which Magdalen College—that has 
already done so bee aoa takes in the advancement of natural 
science. ; : A 


N š : a A 
WE regret ‘tO announce that Sir Henry Bessemer, F. J8., 
the distinguished metallurgist and engineer, died on Tuesday 


: evening. 


THE eighth general meeting of the German "Meteorological 
Society will be held at Frankfort-on-Main on April 14-16. 


” TOWARDS the end of the year 1896, at the request of a large 
number of distinguished men of science, philosophy and litera- 
ture, Mr. Herbert Spencer agreed: to have his portrait’ painted _ 
by Prof. Herkomer, for presentation to one of our national 
collections. The portrait is’ now finished, and will be sent to 
the next, exhibition of the Royal Academy. In time it is in- 
tended to offer the picture to the Trustees of the National 
Portrait Gallery for hanging upen their walls. 


We learn from Sczence that the New York Zoological cam 
has secured the 100,00: dollars needed to enable.it to take 
possession of the site pro¥ided bythe city for a Zoological 
Garden.: The total amount subscribed is 103,550 dollars, which 
included thirteen subscriptions of 5000 dollars each.” According 
to the terms‘of the agreement between the' Society and the city, ° 
as -effected last year ‘with the Commissioners of the Sinking 
Fund, the Society is under ‘obligation to raise 250,000 dollars 
for buildings and collectiong, of which‘ suzh ‘Yoo, doo dollars 
mist be in the Society’s ‘treasury on’ or, before the 24th of this 
month, and it was agreed that the Society could_ not take 
possession of the site uftil that amount had been prov vided. 


AN Executive’ Committee ‘of the Royat Zoological. Society, 
Diblin, has made an appeal for subscriptions towards the erection 
of a “* Hartghton Memorial Building” in the gardens of the 
Society, ʻin recognition of the important services rendered to the 
Society by the late Rev. Dr. Haughton, F.R.S., who for twenty- 
one years acted as its honorafy secretary, apa discharged thè „° 
duties of president for five years. “The form’which the building 
will take has not yet been decided, but the Council of the Society- 
propése, that it @should ‘ge one with a useful purpose. Sub- 

e K 


® 
Marcu. 17, 1898] ` . ° 


A scription’ in support of. this scheme gor perpetuating Br. 
Fhughton’s memory may be sqet to Prof. Dt J. es 
Hon, Secretary, Royal Zéological Sogety, Dublin, ` 


THE death i is announced of Prof. Kirk, Fellow of the Linnéan 
Society. Prof. Kirk (says the Zi#zes), who: was of Scotch ex- 
‘traction, spent the.greater part of a Iqng. life. in the Colony of 
_ New Zealand» In connection with. the Départment of Woods 
“and: Forests he rendered, valuable. , offigial, service. .He wasa 
distinguished botanist, and his “ Forest Flora &f New Zealmyd” 
is thg stdndard work” upon the forest growths native to the 
islands,’ ) Since the production ‘ofh®& principal work he has con- 
a tinued; from -time..to. tinte, to publish. interesting: monographs 
upon: New Zealand.timbers. „A very valuable report on the trees 
suifable for forest cultivation in the Colony was issued by him. in 
1886, at. which'time he held the position of Conservator of State 
‘Forests in New. Zealand; and he. is -understood to have been 
engaged? up to the momant of his death upon a great.work.de-. 
voted to the botany of Australasia: Prof. Kirk was an eminent 
member of the New Zealand Institute, and his loss will be 
much..deplored in scientific circi both in England; and 
, Australasia. . Sa i . ' i 
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WE regret t@egnnounce that Dr. Ferdinand. Hurtër, Who had 
been i in weak health for some time past, died suddénly,,a at his 
residence near ‘Liverpool last Saturday., Dr. Hurter vas a native’ 
of , Schaffhausen, in Switzerkand, where he was born ‘in 1844." 
HÈ early turned his ‘attention to chemistry and ity ‘practical 
applications, and after serving an apprenticeship to ‘a dyer, in’ 
e Winterhun; he pursued the same science at Žürich lytechnic, 
whence he proceeded to Heidelberg, where he took a 
degr®™in 1866. In the following year he came to gin 
England, and was appointed consulting chemist to Messis? 
' Gaskell, and Deacon at Widnes. On the formation of the 
United Alkali Company, he occupied the same position of 
principal chemist to that firm. In addition to much work con- 
nected with his own profession, he will also be remembered for 
‘his investigations of photometric subjects, and particularly for-a 
very, thorough inquiry, which he made some years back in co- 
operation with Mr. Driffield, into the action of light on sthe 
photographic film. Some of the scientific results to which he 
was led in the “cause of the inquiry have been questioned ; but 
his work had great effect in improving the artistic character of 
photographic reproduction, by his ‘discussion“of the effects of 
varying the exposure, and his irisigfence on the truthful rendering 
of tone. Dr. Hurter was prominently connected with the local 
sortie societies, having occupied the position’ of President of 
both the Chemical and" Physical Societies o Liverpool. 


THE first. number of the new salen of the Rendiconti del 
Reale Istituto Lombardo contains the conditions and particulars. 
- of the prizes-offered for competition in 1898 and 1899. . Most of 


these prizes are -open to all: nations ; but the essays must be- |: 


written, in Italian, French, or Latin, and forwarded under a 
motto to the Secretary of the Istituto Lombardo,’ Palazzo. di 
Brera, Milan. The prizes-of general interest are the following : 
“(t) The Institute’s prize of 1200 lire, for the most complete 


catalogue of extraordinary meteorological vents. from the most | 


ancient times down to 1800, excluding auroras and earthquakes, 
which have already been catalogued. Last date, May 1, 1899, 
(2) The Cagnola prize of 2500, lire and.a gold medal, (valife 
+500 lire) for a critical review of the thecty of electric disSociation, 
with new experiments, | Last date, April 30, 1898. (3) The 
Brambilla prize of 4000 lire to whoever shall have introduced 
¢utS Lombardy the most useful new*machinery or industrial pro: 
cess. Names to be shat i in by April’ 30, 1898. ' (4) The Secco- 
Comneno prize of 864 lire for thebest, description of the Isalign 
phosphate beds,, and proposals concerning theif? exploifatign. 
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an envelopé bearing the motto outside, ant the nginetind address ° 
of thécompetitgr’ insides aes TE Te 


= 


A VERY valuable volume on: the sanitary circumstances and. 


administration of 220 urban. districts of Engjand and Wales hab’ = 


been issued as a supplement to the rep@rt of the medical officer ' 
in the twenty-fourth, annual:report of the Loca® Gévernment 
‘Board (1894-95). The volume summarises the results of the’. 
general sanitary survey’ of urban districts organised by the late ` 
Dr. F. W. Bary, and carried out under, his superyision during 
the period- 1893-95. It contains the results of one of the most 
important pieces of administrative. work ever undertaken by the, 
Medical Department of the Local Government: Board, and as a 
trustworthy statement of the sanitary’ condftionseof urban’ dis- 
tricts is invaluable. ‘The districts are arranged in alphabetical 
order, and under each-is described the conditions of dwellings 
and their Surroundings, water supply, ° sewerage and drainage, 
methods of excrement and refuse disposal and removal, and-con- 
ditions and nature of supervision over registered premises and , 
trades, The general character and efficiency, of the administra; 
tion of the sanitary authority of each district is described anger, 
a separate heading. The present report, yith 4 the one ‘preyjously , 
published; on port andy: riparial, districts, contains the, results, of 
the sanitary survey ¢ of 396 districts, , the: topographical, positions, 
.of which are shown upon a „map. Iri is to be regretted: thata, 
isurvey of such; distinct value, tọ public health. could not be, 
||! made to embrace the. whole; of ‘England, and Wales,- niun 


! A PRACTICAL demonstration öf Dr. Carl Linde’s method ob 
‘producing, extreme ‘cold. and,'liquefying air „was, given in ‘the 
! rooms of the. Society. of Arts on Monday and: Tuesday. ; ; and the’ 
apparatus/ employed: is described: by;Prof. J. Ae Ewing, in the, 
‘enrgent umber of, the Society’s. Fournal (0 (March: 11). The 
method; {temay; be: remembered, ris;, a: regenerative one}; that i is, 
to say, the, cold produced: by’ thé treatment of one portion , of, 
air is communicated, to the portion which is next coming: 
on to be treated, with the result. that the ‘air undergoes con- 
tinuous cooling, which is only: limited: by the leakage of heat, 
into the apparatus from outside, In Dr: Linde’s apparatus the 
step-down or drop in temperature is produced by letting com- 
pressed air escape through a small orifice from a region of high 
pressure to one of low pressure. As air is not a perfect gas, 
.in the thermodynamic sense, it is slightly cooled -by the ex- 
pansion it undergoes, even though it does no work. The fall, 
of temperature is little more than a quarter of a degree fox*eacle 
atmosphere of difference in pressure between the two siles of 
tHe orifice 3 but Dr. Linde has shown that this small amount- 
is enough,to furnish the step-down necessary in a regenerative 
process. The gas, cooled slightly by passing through the 
orifice, gives up its cold to gas which is approaching the orifice. 
The passage through the orific® cools that ga% furthe® and so 
on, with ghe result that. a cumulative cooling proceedse, A 
temperature of — 200° C., or lower, may thus be obtairied « 
without much difficulty. The machine exhibited: at the. Societys 
- of Arts’ circulated about 15 cubic metres per hour ina circuit 
in which the fall of pressure was from 200 atmospheres to 16 
atmospheres. ` About °9 litres of liquid air was’ prodyced E 
: hour, with a continuous expenditure of three horse-power. r. 
Linde is constructing a nfachine of 120 horst-power for ‘the 
Rhenania Chemical Works ‘at Aix- -la-Chapelle, which is to be® 
appli to the improvement of the Deaconeproces of chlorine 
manufacture,- This machine is oe tô produce 50 litres : 
-of liquid air per hour - “9 @ œ 





ATTENTION has recently ‘been called, in tyo communifations, 
to sources of. error likely to arise in temperature determinations 
by means of thermomefer readings. , One of these has reference | 
to the possibifity of minute errors arising from expansiott of the 7 
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eattached scage, when Phat form of thermometer is used. Oppor- 
tunity fos the determination of the amount of this errog has 
offered itself at the Physikalisch-Technischen® Reichsanstalt. 
e Tyo pairs of thermometers, each pair beifig made of similar 

“v'glass, and one pair divided on the stem, and the other on the 
scale, have been rigorously tested. The result is that the third 
place of decimals is not trustworthy if precautions have not been 
taken to,remove the effects of the expansion of the scale, The 
other has reference to the accuracy of thergometric readings 
when the instrument is exposed i in a medium whofe temperature 
is rapidly changirly. Dr. Hergesell, of Strassburg, in his in: 
vestigation of the temperature of the air at considerable eleva- 
tions, as derived from heat-registering apparatus carried in 
balloons, has Ween led to the conclusion that in order to ascertain 
the temperature of the air, it is necessary to take into account 
two corrections which can have a very important effect’ upon 
the result. One of these corrections, depending upon the 
velocity with which the registering apparatus is carried through 
the air, he has endeavoured to determine by actual experiment 
made in the Seewarte at Hamburg. The thermograph was 
mounted upon the whirling apparatus used for testing the ane- 
mometers, and driven with various degrees of velocity varying 
from zero to seven metres per second. The thermograph was 
warmed to about 30° C., and precautions taken to ensure 
uniformity in the distribution of the temperature. The arms 
were then rotated, and when the temperature of the thermo- 
graph had fallen to that of the testing-room, the resulting 
curves show the rate of cooling under the varying velocities. 


THE second correction, which Dr. Hergesell calls the 
‘inertia coefficient” in the paper referred to above, depending 
upon the variation of density of the’surrounding medium, cannot 
be determined experimentally with the same ease. The author 
prefers to use the temperature recorded on the thermogram at 
equal, but considerable, altitudes on the ascending and descend- 
ing journey. At an altitude above 4000 m. it may be assumed 
that the daily variation of temperature ceases, and therefore the 
difference of time at which the two readings are taken is im- 
material. Dr. Wergesell makes use of the record of the balloon 
journey made February 18, 1897, from Paris. The temperature 
records in ascending and descending are arranged as functions of 
the atmospheric pressure, and show on the whole a tendency to 
regular deviation from each other. The greatest separation 
occurs at £ pressure of 400 to 500 mm., while at 200 mm. the 
durve8 tend to become parallel. Dr. Hergesell assigns to the 
“ inerta coefficient,” Which at the usual atmospheric pressure 
is unity, a value four times as great in a density cogresponding 
to a pressure of $co mm. In thermographs as at present 


e arranged, the difference arising from these two sources of error, 


betwetn, the reading indicated and the true temperature, may 
amount to as much as 12°. ; 


Tix eleventh annual report of the Liverpool Marin Biology 
~ Committee has lately appeared, containing an account of the 
“work done at the biological station at Port Erin during 1897: 
The year has been comparatively uneventful, but among the 
recent developments of the work of the*station we notice a 
scheme for the simultaneous observatio and.record of surface 
organisms at different stations in the Irish Sea. Attention may 
abe called to an obvious error on p. I 13, in regard to the specific 


gravity of thesea-water i in the tanks, ©- 


MR H. L. CLARK has described the development of a vivi- 
parous” Synapta whiçh is fyundant améng,alge. attached to 
mangreve roots in the West Indies. His observations induce 
him fo support Ludwig’s views concerning tlee degraded rank 
of the Synaptide in opposition to Semon’ s interpretations. In 

. regard jo the ancestry of Echin8derms as a whole, he again 


: . opposes Semon, and finds himself in close agreement, with Bury; 
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but as the develogmer of Synapia vivipara is ‘direct and with- + 
out metamouphosis, it is obvious èhat his criticisms of Semon"s 
work cannot be regarded a§ final. 


A RECENT numbefeof the Fournal of the Society of Arts çon- 
tains an excellent review of*the late outbreaks of plague in 
Bombay, by Mr. IJ. M. Birdwood. An account is given of the + 
organised endeavours’of the Government to combat the scourge, 
and some real idea of Ys extent may be gathered from the ° 
statepfent that ug to the end of last* year 56,000 deaths from 
plague had been reported for the whole Presidency, bift that the 
actual number was probly got less than 70,000, _ Opinion 
appears to be unanimots thae the utter-disregard of the poorer 
natives for the commonest sanitary laws, and the horrible houses 
and ‘‘chawls” in which they principally live, are largely respons- 
ible factors for the firm hold which the disease has taken in the 
city of Bombay. The eminent authority, Dr. Cleghorn, who was." 
deputed by the Government of India go study the posftion of 
affairs in Bombay, has vividly described the housing of the. 
native population there. He tells us that the so-called chawls 
are mostly great buildings fwe to seven stosies high on the flat 
principle,each flat centaifing along corridor with rooms about 
8 feet by 12 feet in size opening into it on either side ; these 
rooms were usually inhabited by six to eighf“or even more 
persons, and the state of filth în these corridors, which are 
practically the receptacle’ for refuse from all the rooms, is in- 
describable. Each chawl contain$ from ‘500 to 000 persons, 
and 70 per cent. of the native population are housed in this 
way. Dr. Cleghow further goes on to say that such places were 
only to be seen in Bombay, and the marvel is not that so much e 
plague abounded, but that it had not carried away at least, half 
of the population. To cope with this terrible legacy of past 
generations of responsible authorities is no light task, but the 
Government are devoting their most earnest attention fo carry- 
ing out a large’ and important scheme for the sanitary renovation 
of Bombay. It is discouraging in the highest degree to find 
that, despite all the heroic efforts which have been made to cope 
with the scourge, it has appeared with renewed strength, and 
an epidemic has been established for a second seasone in 
Bombay. 


WE have received from the Director, Mr. N. A. F. Moos, the 
Report of the Bombay Magnetic and Meteorological Observatory 
for the year 1896. In addition to the general tables giving the 
readings of the self-recording magnetic and meteorological in- 
struments, the report contains an account of the absolute measure- 
ments made during the year on order to standardise the Sajf- 
recording instrument In an appendix a short account is given 
of the disturbances prodyoed on some of the self-recording instru- 
ments by the earthquake on June 12, 1897. Enlarged copies of 
the photographic trace of the disturbed instruments are included, 
which add considerably to the interest of the report. From the , 
character of the disturbances the Director concludes that the 
disturbance of the magnetic instruments was not entirely of a 
mechanical nature, but that the earthquake did really produce a 
disturbance of the magnetic elements. The appendix also con- 
tains a discussion of fifty years’ observations of declination made ` 
with one of Grubb’s Meclinometers at the observatory. 


THE United States Weather Bureau has published a discussion 
of the Floods of the Mississippi River, prepared by Mr, Park 
Morrill, the Forecast Official in gharge of River and Flood 
Service. “The paper refers to the chief characteristics of that ` 
river and of the basin that is drained ky it, and contains valu- 
able and trustworthy information as to the rainfall (which is the 
principal cause of the floods) and drainage, pee normal condi-” 
tions, by means of a large number of tabl£s and charts. These 
shew that the difference in ‘the amount of summer and winter 
rainfall is very great, tle former being ‘five or six times the latter 
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sein somé districts. The floods occurring d@ring'the last twenty*six 
Pears, during which time trustworthy gauge readiwgs are avail- 
able, have been specially investigated ; this period embraces six 
notable flood-years. The downfall of watqgin “each of these has 
beerf computed, and the results are given in tabular form ; the 
. Most destructive floods occurred in 1882,,1890 and 1897. In 
” the latter year the river'rose higher than wes ever known below 

> Cairo, But the duration of high water was exceeded in 1882 and 
1884. One of the duties of the *We&ther Bureau is tai issue 
warningseof impending floods, and it is satisfactory tg note *that 
ampfte notice is usually given. Igdeed, so completely was the 
public warned on this last occasion,that the Bureau was criticised 

™ for needlessly alarming the people in the threatened districts,- 
big subsequent events fully fustified its action. 


FOLLOWING a recent example, the Royal Geographical Society 
-has issyed the first number of a ‘‘ Year-Book and Record,” 
designed. to afford infofination respecting the constitution and 
working -of the Society, and its annual progress. It seems 
somewhat strange that so useful a publication should not long 
ago have come int® vogue; but weggladly welcome the new- 


» comer as: tending very considerably to enfance an interest in` 


geography. Fgjlowing the charter and bye-laws, an interesting 
account is given of the library and its contents, as well as of 
the map-room. Her Majesty's Government give soo/, per 
annum ‘to thg latter on condigion that the public have, access to 
the maps and charts. . The illustrations are a pleasing feature, 
and give point.and variety to the subject-matter. They com- 
prise a view of the Society’s house in Burlington Gardens, and 
° selected parts of the interior, together with sundry plans ; while 
verysagtisfactory reproductions are given of the two Royal 
medals and of the special medals which have been awarded 
from time to time for eminent services .to geography. Some 
indication of size might well have been given here ; if we mis- 
take not, the gold Stanley medal was of quite heroic propor- 
tions—far larger than the illustration would make it appear. 
The list of recipients, beginning with Richard Lander, who 
received a Royal medal in 1832 for his discovery of the course 
of the River Niger, and the accompanying statement of the 
grounds of each award, is of distinct interest in this publication, 
connecting as it does the geographical progress of the past with 
the present. A long catalogue of pictures and busts is given. 
In another issue it would be useful, for reference, to supply 


painters’ and sculptors’ names. g 


ERR F, E. Suess communicates to the Verhandlungen of the 
Austrian Geological Department Some details of the earthquake 
at Graslitz between October 25 and November 7 of last year. It 
appears that the disturbance belonged to the group called 
t Vogtland- Erzgebirge” by Credner, and it is remarkable that 

„at the end of the Graslitz earthquake the centre of disturbance 
seems to have moved to another locality as yet undetermined. 


"We have received a paper by Prof, Dr. Eduard Richter, of 
Graz, containing an account of soundings and temperature 
-observations made by the author in the lakes of Carinthia, 
Carniola, and Southern Tirol. The data discussed form the 
basis of the second part of the Atlas of the Austrian Lakes, 
produced under the joint editorship’ of the author and Prof. 
Penck, and published in the Vienna Geographische Abhand* 
„lungen. ot . e 

THE National Geographic Magazine for January contains an 
artigle by Mr. Robert Stein, of the U.S. Geglogical Survey, on 
“é¢Three Weeks in qHubbard Bay, West Greenland”: the 
author, anxious to mA experience in Arctic work, was landed 
by Peary in his last expedition. ‘Another paper, by Mr. W. a. 
mer deals with the ‘Modern Missisippi” Problem,” defied 
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as beifg ‘not that of navigation, nobeven thas of normal e 
regimen as a great rivgr, but that of the floods to.which thé 
stream is subje@t.””. 

e 


“Tue Mechanics of Soil Moisture ” fogms. the subject of’a-® 
paper by Mr. Lyman J. Briggs, published by the United States < 
Department of Agriculture. In it the author expłains in simple 
terms such of the physical properties of liquids, including surfac 
tension and viscosity, as are necessary to explain the retention 
and motion ofgwattr in thesoil. To scientific students of agri- 
culture, such an insight into theeelementaryglaws of capillary 
phenomena will be useful in enabling them to explain the why 
andewherefore of the differences between heavy and light soils. 


In a brochure of six pages, on ‘ Ather, its Nature and Place . 
in the Universe,” by Dr. Hugh Woods, published by the Medical 
Magazine Publishing Company, the author, after propounding 
his views on the existence of the ether and the why and where- 
fore of certain laws of nature, concludes by remarking; ‘‘ The 
theory opens up far too wide a field for one man to traverse, 
however cursorily, especially when he can devote only a-few 
leisure minutes to the difficult and laborious task.” With this 
opinion we are -certain that all who have read the paper will 
unanimously concur. 


Tue “ Electrical Trades’ Directory and Handbook,” noticed 
in last week’s NATURE, contains 1174 + clix pages in/all, in- 
cluding the pages of advertisements. ‘The extensive character 
of the electitcal and allied industries may be gauged by the great 
size of the new volume of this Directory. 


AN English edition of the two volumes of ‘‘ Audubon and his 
Journals,” the American edition of which was reviewed in 
NATURE of February 24 (pp. 386-7), has just been published 
by Mr. John C. Nimmo. Every field club and naturalists’ 
society should add the volumes to their libraries, for they are 
full of interesting notes on outdoor natural history, and on the 
character and methods of a naturalist whose name is familiar to 
all observers of nature. 


A SECOND edition of Prof. Heinrich Weber’s systematic 
treatise on algebra, the “ Lehrbuch der Algebra ” (Brunswick + 
Vieweg und Sohn) is in course of publication, and the first volume 
of the new edition has just appeared. The scope and value of 
this masterly work has already been indicated in Nagure (vol. 
lv. pp. 25 and 481, November 12, and March*z5, 1896). in the 
new edition the plan and method of the eriginal work hgs been 
retained. About fifty pages of new matter have been added ; 
corrections “have been made where necessagy, and paragraphs 
which appeared slightly obscyre have been elucidated, while 
the section on the theory of elimination has Been i sate 
enlarged. e . 


e AN ingenious actinograph, devised by Dr. Hurter an® Mr: 
YV. C. Driffield, has been sent to us by Messrs. Marion and Co. ® 
By means of a small double slide-rule, and a, sliding set o® 
curve$ movable at right angles to the motions of the rules, the 
variables concerned «in photographic exposure are shown in 
their varying relations ¢o one another. To find the tine of gx- 
posure, the scales corresponding to the light, the léns, and the 
speed of the plate are sef in their proper positions, and then, 
the cgrrect exposure can be read off. For photography unde? 
various condition’, such as views, „portraiture, interiors, and 
copying, a table of fagtors are givery’ By using the actigograph 
intelligently a pifdtographer may be comtfident “of obtaining a 


good negative. "| dg» Sie 


APPARATUS for simple experiments in physics, such as are 
described in manuals and -text®books used in elementary physical è 


laboratories, aow take ‘a prominent place in the catalogues o . 
e. 
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. « scientific ingtrument fyakers. A catalogue just received from 


“Messrs, W. and J. George, Ltd., the successors to the late fiym of 
Becker and Co., contains illustrations and prices of apparatus 
described in the evolumes on practical ‘physis by Schuster and. 
e Lee, Stewart and G@e, Watson, and Glazebrook. Similar cata- 
logues have lately been published by Messrs. Griffin and Sonsand 
Messrs. Philip Harris and Co. It is satisfactory to know that 
scientifig instrument makers are beginning to understand the 
- necessity of producing simple apparatus at a Jw price, now that 
students of physical science are expected to gain tMeir knowledge 
by individual exptrience, eveħ in the most elementary stages of 
the subject. What some of them have-yet to learn, however, is 
that the apparatus is not intended ‘as toys, but as a mear of 
obtaining quafititative results ;- and_unless this end is attainable, 
the instruments are of little value. $ ` 


THE annual report for 1896-97 of the Director of the Field 
Columbian Museum, Chicago, is of interest to curators of 
museums, and records much progress., Itis profusely illustrated 
by, photographs of the rooms, and case-objects. ' ‘In the division 
of economic botany, what is‘called a mondgraphic installation 
of material exemplifying the North American forest trees is 
being pursued. The elements of the seriés comprise a branch, 
flowers, and fruit from the same tree, a photograph of the tree 
in summer, and in winter, a seven-foot.’Jength of trunk, and 
transverse section, a two-foot map, coloured to show the dis- 
tribution of the species, and ornamental: cabinet specimens. In 
the department of zoology the cases haye been painted black 
inside. The .report-on the expedition and field work’ is of 
unusual interest. An account is given of the party which 
entered Somaliland under Mr. Elliot. He regards the coliec- 
tions made as very valuable, and probably the most important, 
especially as regards quadrupeds, ever brought out of any country 
by an expedition.‘ Casts of heads-and parts of bodies showing 
the muscles of the large animals were made, which will prove 
of the utmost service during mounting. Besides these, over 
300 photographic negatives are in hand illustrating the scenery, 
the people, and also the animals, both living and dead. The 
last-named will be used in conjunction with the casts. It may 
be noted that.the museum mostly does its own printing. 


THE additions to the Zoological Society’s Gardens during the 


‘past week include two Prairie Marmots (Cynomys ludovicianus) 
from North America, presented by Mr. J. Maurice Glyn; a 
Spotted Ichneumofi (Herpestes auropunctatus) from Nepal, pre- 
sented,by the Rev. Sidney Vatcher ; a Great Eagle Owl (Budo 
moximus), European, -presented by Captain Betram Goff; two 
Indian Chevrotains (Zragulus meminna, $ 3) from India, a 
Mantell’s Apteryx (Apteryx maqnteli), an Owen’s Apteryx 
(Aptegyx oweni) from New Zealand, two Cardinal Grosbeaks 
(Cardinalis virginianus) from North America, eight Undulated 
Grasg Parrakeets (Melopsittacus undulatus) from Australia, a 
e Brown Gannet (Sula leucogastra) from South America, a Black 
lark (Melanocorypha yeltonierisis,  ) from’ Siberia, four Chinese 
Quails (Coturnix chinensis) from China, a Black Woodpecker 
(Picus martius}, a ‘Solitary Thrush, {Monticola cyanus), 
European, purchased ; a Leopard (Felis pardus), born in the 
Gatdens, °, ? ; 
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} 4. '‘ODR*ASTRONOMICAL COLUMN, « 
. CONSTANT OF ABERRAPION.—Prof. C. L. Doolittle, -from 
observations madet ,the Ffoyver Observafory of the University 
‘of: Pennsylvania, contributes -a ‘paper on thig subject-to the 
Astr. War 428. He states ‘‘ that in view of the present interest 
in the values of the astronomical constants, the investigation is 
published earlie? than was intended. The result is preliminary 

e inthe sgnse that it is derived from a limited amount of material, 

. which will ultimately be combined with othgr data’, 
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Rüstners method wês employed, and he obtains a result, of. + 


20572 + OF ‘009, which is-even larger than his recent deduction 
of 20°55 from his South Bethlehem ob%ervation. 

Since the adoption, thengof 20°47 at the Paris Conference, 
the four most recent&eductions all give higher*values, viz.,29” 55 
(Doolittle), 20”'533 (Fergola), :20"'57 (Finlay), and -20°572, 
(Doolittle). A 

WINNECKE’S Cower (a 1898).—This comet will make its 
ela passage in a few days—March 20. In Astr: Wack., 

Oo. 
ephesferis, whicl? shows that the comet is on the borders of 
Aquarius end Capricornus, having passed. between œ and £ 
Capricorni some few day$ &q It is moving slowly in an 
e&sterly direction, but $- badly placed for ‘observation ; so that it 
is unlikely to be seen.again in ordinary telescopés until its next 
return in 1904, ei . 


ot a e 
New VARIABLE Stars.—We learn from the Astronomical 


480, Dr. Hillebr&nd epublishes, a continuation of the , 


Journal, No. 4289 that the variability of the star S.D.M. , 


— 20°'2007, announced by Mr. Perry in No. 398 of that Journal, . 


has been confirmed by Mr. Parkhurst, end in consequefice the 


Sei ee notation 2689 Z Puppis has been assigned to it. ` 


_ The star in Gemini, announced as variable by Mr. Anderson 
in Asir. Nach. 3463, has alsg been confirmed by Mr. Parkhurst, 
and accordingly it has bea €alled 2404 X @eminorum. 


ASTRONOMICAL “SERIALs.—The Berliner Astronomisthes 
Jahrbuch: for 1900 has recently been issued, unde fhe editorship, 
as before, of Prof. Bauschinger, Director of thé Rechen-Institut 
at Berlin. Itcontains particular$ of the solar eclipse which will 
occur on“May' 28 of that year, and will be visible as total in the 
States of Georgia and South Caroléna. Leaving North America 
the’shadow band crosses the Atlantic, and strikes Europe on the 
coast of Portugal near Oporto, passing over Spain and Algeria. 

The Jahrbuch c®tains the elements of all the small planetsup 
to No. 425, which was discovered December 28, 1896, by M. 
Charlois ; also opposition elements of a selected number. 

The data and arrangement are the same generally as in pr@¥ious 
years,. but some - important changes are contemplated in the 
planetary table for future years. rhe i 
. In the Bulletin de la. Société Astronomique for this month there 
are several reproductions of the partial eclipse of the moon which, 
took place on January 7, The photographs illustrating the 
various phases were taken by MM. Quénisset and Touchet; one 
at maximum is from a negative taken by M. Rudaux. 

In the; same. Journal there is a summary of Prof. Schiapareélli’s 
fifth “ Memoir, on Mars,” containing his observations made 
during the opposition ‘in 1886. The author has not given a 
general chart of the planet for this year, but his observations of 
1886 happily complete ot aerographical knowledge, by a 
rigorous examination- of the north-polar region... A fine chart 
illustrating this region. accompanies the paper, together with. 
various aspects of the planet on different dates. 

Five instantaneous photogr4phs of Jupiter are also reproduced 
from photographs taken by Prof. Barnard at the Lick Observadgry 
with the 36-inch telescope. ° ‘ 
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THE SPITSBERGEN GLACIERS. 


’ 


N 
O before the Royal Geographical Society, in which he 
described the principal results of his second expedition to 
Spitsbergen, undertaken in conjunction with Mr. E. J. Gar- 
wood, in July and. August 1897. It will be remembered that 
inthe previous summer Sir Martin Conway, with several com- 


Monday last. Sir W. Martin Conway delivered a lecture | 


panions, for -the first time explored, with any thoroughness, - 


certain parts of the iaterior of the main island of Spitsbergen, 
throwing much new light on the physical features of the island 
and their mode of origin. ẹIn that year the principal attention 
was directed to the country south of Ice Fiord, between it and 

ell Sourid, the result being to show that this region was by 


no means the ice-clad sountrf if had previously been con- | 


sidered. The principal object of last year’s expedition was to 
examine a new section of the interior, north of Ice Fiord, which 
was still ‘believed by, some to be, covered with an ice-sheet 
similar to that fourfd in Gre&nland. Two Jiistricts in particMaye 
were chosen as the field of operations, thf one (named by the 
lecturer’ Garwood Land) occupying the Area between the ex- 
trémities of Wijde Bay arid: Ice Fiord in the west and the sea 
in ht east ; the other fying. west of the dine joining the heads 
e 


. 
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of Wijde Bay and Ice Fiord. - For thissecond region” Sir 
artin Conway has revived the old English whagers’ name for 
Spitsbergen as a whole—King James Land. $ 
‘Although the routes naturally @id not, extend over a very 
large-area, considering the comparatively short’ time available 


. for the exploration, Sir Martin Conway had a most interesting 


. bluffs of r8ck with zæé 


story to tell of a fight against reg ie sch as are®presented 
to the explorer by few, even of the mostgremote regions of the 
world. His graphic descriptions, reinforced by the unusually 
fine representations of scenery supplied by Mr. Garwood’s pho- 
tographs, brought homé to his hearers the chef charactefytics of 
thg couhhtry in a way which could only be surpassed by an actual 
visit to the scenes described. He afso gave the meeting an in- 
structive study of the problems ig physical geography whickehe 
thinks may be solved by his examination of the country. 
Garwood Land was first visited, a landing being effected at the 
foot of the Nordenskidld Glacier, near the head of Klaas Billen 
Bay, one of the principal branches of Ice Fiord. The route led 
a little east of north, progress being difficflt at first on account 
of the labyrinth* of crevasses which intersect the glacier, and 
afterwards by reason of dense fog, and violent snowstorms. Par- 
ticularly forcible was the lecturer’s description of the white 
curtain of fog in which he and his companions were enwrapped 
for days together, «nd whichin teme caused a dazed feeling as if 
they -had taken entire leave of the kid eagth, and were floating 
in some unsubstantial nebula. The-steep snow slopes entailed 
arduous labos, in dragging the sledges, but after the fourth camp 
had been left some high snow domes were reached, from the 
summifs of which views down broad valleys to the east and 
north were obtained, displaying a succession of plateau-fronts or 
2 oth below and above them. The 
scenery, as seen by the evening light, was described as superb, 
the panorama being a glorious mass of colour. Returning to the 
coast, the travellers next proceeded to Kitfg’s Bay on the west 
coast of the island in 79° N., and thence penetrated inland into 
an, interesting’ region of peaks and glaciers, several of the former 
being climbed. The principal mountain group is known as the 
Crowns, and lies between the two main branches of, the King’s 
Glacier. The peaks of this region present striking characteristics, 
well shown by the photographs displayed on the screen. The 
weather during this expedition was the most perfect imaginable. 
A week at Horn Sound, near thesouth end of the island, during 
which Mount Hedgehog, one of the highest peaks of the Horn- 
sunds Tinder, was climbed, concluded the expedition. Dense fog 
yas again encountered here, and the difficulties of the ascent were 
altogether out of proportion to the comparatively small elevation 
above sea-level, the extent of the actual climb (in the Alpinist’s 


` sense of the word) far exceeding that in the case of many of the 


more difficult summits of the Alps. $ 
` The principal geographical result of his second visit to Spits- 
bergen is, Sir Martin Conway considers, the discovery that 
neither of the districts visited, yor, in fact, any large part of the 
islands except New Friesland and North-East Land, is covered 
an ice-sheet. As long as a flowing body of ice is contained 
within definite mountain ranges it is a g/aciev, and the districts 
visited were both merely glacial and mountain areas. The im- 
portance of distinguishing clearly between the two types of ice- 
bearing country was strongly insisted upon by the lecturer, on 
account of the different natural processes to be seen at work in 
the two. The insignificance of the excavating action of ice was 
stated, perhaps, somewhat too uncompromisingly; but at any rate, 
as was shown by Sir Martin Conway, the forces acting on the 
lJand-surface beneath an ‘ice-sheet ‘are mainly conservative ; while 
in a glacial region, the rock-faces which rise above the general 
surface are exposed to rapid denudation, and great developments 
of surface-form are going forward. The ‘‘eating-back” prog 
cesss, recognised as a powerful agent of. denudation in the case 
of rivers, was held to be. equally effective in that of glaciers, 


. although, of course, the result is dye to aerial denudation, not to 


„a Striking resembl 


glacial erosion. The work of the glacier is to carry away the 
débris, the accumulation of which would otherwise arrest*the 
process of denudation. Ekafhples were given by the lecturer 
from the Bernese Oberland and the Karakoram Himalayas, in 
which the present surface features are; in his opinion, due to this 
eating-back process, which has entirely modified the original 
fongitudinal drainage of the moufitain mas%es. The great bluffs 
of the Oberland—ihe Eiger, Mettenberg, and Wetterhorn—show 
ce to those of Spitsbergen’s Sassendal, ` 
. At the close of the lecture Mr, "Ey J. Garwood gave Some 
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inter@ting details regarding the geolbical feagures ° of the 
country traversed, adding besides some graphic desqiptions ef 
the marvelloys effects® of colour, which give to the scenery of 
Spitsbergen such a unique character. Among the points 
touched upon was the presence in Spitzberg&n, contrary to the e 
formerly accepted idea, of a snow-linesom® 1200-1500 feet abovee 
sea level. The contrast in the surface features above and below 
this line is most marked, the lower slopes sh®wihg as well- 
marked a denudation curve, with gullies due to flowing water, às 
may be seen in our own islands, while the upper regifns show 
the abrupt rockaces due to frost denudation. In the case of 
the Crowns this has acted along the vertical joint-planes of the 
carboniferous limestone rocks which form, af it were, a golden 
crown above the purple Devonian shales of which the more 
g@dual, lower slopes are composed. Mr. Garwood also gave 
an account of the en-glacial streams, which gften flow in a 
direction at right angles to that of the main valley, antl which, 
on the retreat of the glacier might leave behind deposits similar 
to the kames and eskers which have so puzzled geologists in other 
countries. The remarkable ice-tunnels observed may be due, he 
thinks, to the arching up of ice-bridges over crevasses, when 
these are closed up by the movement of the glacier. 

.A short discussion followed, devoted chiefly to the theory 
propounded by the lecturer with regard to the action of glaciers 
in modifying the surface features of a country. . 

Prof. Bonney, while allowing that the action supposed un- 
doubtedly makes itself felt in certain cases, doubted the admis- 
sibility of a comparison between:a plateau region like Spits- 
bergen and a region of narrow ridges like the Alps. The V- 
shaped Alpine valleys asa rule follow the lines of dip and strike, 
just as they do in unglaciated regions, while everywhere 
evidences of pre-glacial structire are to be found., From what 
we know 8f the climate of the Alps before the glacial epoch, 
we may conclude that in more remote times practically no 
glaciers existed. The characteristics noted by Sir M. Conway 
are, he considered, rather to be accounted for by the two distinct 
disturbances which have ‘operated in the Bernese Oberland. 
The phenoménon adduced is, therefore, probably not more than 
a secondary cause in the moulding of the features of a country. 

Mr, J. E. Marr doubted whether the side-glacier, shown in 
Sir M. Conway’s diagram~as hanging like a tear-drop on the 
mountain side, could be properly described as cutting back 
through the mountain wall behind it. It was important to keep 
clearly in view that the wearing-back process, even in the 
case of glaciers, was really due to thefaction of tha weather at 
their head. 

Sir Erasmus Ommanney expressed his high appreciation of the ` 
work done by Sir M. Conway and Mr. Garwood, and of the , 
manner in which the results had been presented. $ 

Dr. J. W. Gregory agreed in the main with Prof. Bonney, 
holding that though the phenomenon alluded to was no doubt 
a ‘true cause, it was very uncertain whether it were a primary 
one. 

Sir Henry Howorth considered that Sir M. Conwayss theory 
had at least this in its favour—that it was consistent, both with the 
laws of physics and of ice. He called attention to the change of 
climate which Spitsbergen has undergone in recent geological 
times, arid to the fact of its belonging to the*areajof land rising * 


in level around the North Pole. 
e . e 
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THE LAKE SUPERIOR IRON ORE REGION, - 


rr 
A competition Jn the iron trade call for very serious con- 
sideration. The aggregate value of iron and steel exported from 
the United States 
considerable, the official figures for the first nine months of 1897 


the present time the conditions and prospects of American 


Great Britain and the continent if'now > 


giving a value of 45,693,000 dollars, as compared with 34,549,000 e 


doljars for the corresponding period of 1896. , With this increase 
in 

16,361,000 dollars in the first ninemonths*of 1896 to 10,032,000 
dollars in the gorrésponding pgod of, 1897. The rapidly in- 
creasing inteņsity of American competition is thus apparent. 
The exportatign of iron and steel .is not a result Merely of 
depressed conditions in the Urited States, but of lower cost of 
production, brought, about by enforced ecoromy in labour, by 
the great discoveries of cheaply worked ore, and by thg increased 


° a e 


he exportsə there was a decrease @in the-imports from * 





Horace Ve Winchell for English readers in the form of an 
admirably illustrated monograph,! covering sevenéy pages of the 
Transactions of the Federated Institution of Mining*Engineers, 
and dealing with th® history, gédgraphy, geology, and mining 
industry of the iron-ore region. Only forty years have elapsed 
since the first regular mining of iron ore was begun in the dise 
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efħçiency of the mining and metallurgical plant in. use. Un- : A Per cent. e 
doubtedly ufe greatest advantage possessedeby the Upited Statès i unas s l ers 
is that in the Lake Superior region they have the most extensive Marquette aa P5888 we 22°89 
plies of cheap and rich iron ores known to exist. It is to Gorebie Aarne 398 oe oe 988 ce - 
ue sudden developm@nt and unparalleled richness of these Mom ned 1,953,235 ie 16°69 
deposits that the United Stafes chiefly owe their cheap pig iron. Veunilion ‘ 1,200,907 ie 11°36 
It is, therefore, a®matter. of extreme satisfaction that an authori- "i th” AA 
tative description of these deposits’ has been prepared by Mr. Total n ooo © 


A „10 566,359 


The jwn-ore beltsor ranges are situated*chiefly in the States of 
Michigan and Minnesota. The beds occur in rocks 8f pre- 
Silurian, and probably of preCembrian age, the determinatidh 
of tbe geological age resting wholly on structural evidence. As. 
to the genesis of the ores, there has been much speculation. 





e . or 
trict, and during that time up to January t, 1897, the total out- 


puf was as follows :— 
e. 








Oliver Iron Mine, showing a face of ore 50 feet high. 
e 


The principal theories are (1) the obsolete one that the ores are 
of eruptive origin ; (2) that they are mechanical sediments; and 








4 


Tones: ite yea Tons. (3) that they are of chemical origin. Under the third head, the 
Marquette = 1856 46,538,187 chemical action may have been that of original precipitation, or 
e onaininee 1880 ne 22,904,428 that of replacement or segregation of chemical or clastic materials 
Gogebic® ; 1884 B 20,788,787 by the substitution of iron oxides. Mr. Winchell inclines to the 
Vermilion ° o. 1884 ES 9,220,235 theory of oceanic precipitation advanced by him in 1889. He 
. . Mesabi B 1892 A 8,074,583 i congiders, however, that there is no reason to suppose that all 
4 Miscellaneous... Ki A 2,320 e | the iton-ore deposits were formed in the same way. 
. Ś : ee , From an engineering poine of view,’ the Lake Superior region 
«Total production to Yate 167,618,540 is remarkable for the manner in which labour-saving appliances 
a> tei é ee are adopted for extracting the iron ore and for loading it into 
According to the official statistics, the productiomin 1896 was | railway waggons and vessels. The result being that at the, 
* as follows :— Se y Sa ; e present time the mining cost is ‘much below that at any previous .* 
period. Thus in 1890, when the Iron and StẸl Institute visited 
1 “The Lake Superior Iron-ore Regiom” By Horace V. Winchell. the Lake Superior aron mines, the average Fost of mining Was a 
(EXcerpt frone the Transactions of the Federated Institution of Mining | 5°% pêr ton. Atgthe present time it is 2s. 6g. per ton. In most 
Engineers, 1897.) , CP cases ¢h® methods of mining adopted are those usual ia under- œ 
à : ° 
2. No. 1481, VOL. 57] ` 
e ° 


. hd . 
e 
e: 
e e s a 


« 


- QlivwereMine on 


at a Lake Erie dock is made up of the following items :— . 
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* * ground mines. On the Mesabi range,*however, some of*the 


largest mines are worked as open quarries, the ore being obtained 
by steam shovels at a cot of 74d. per ton. The accompanying 
illustration shows the steam-shoveb method of mining at the 
fhe Mesabi range. Thę face of iron ore is 
50 feet high, and 'the go-ton steam-shovellwith a 2} cubic yard 
digger shown, is capable of loading 500 {ons of ore*per hour. 
It is difficult to over-estimate the valke tq’the United States of 
the discovery of ore in the Mesabi Range.* A producer for only 
four seasons, this district has.in gghtsto-day nearly 400,000,000 
tons of better ore than the average used in She Unitedegjates, 
and, perlaps 200,000° tons of ore containing 60 pgr cent. of 
iron, 0°06 per cent. of phosphoruse aad 10 per cent of, moisture. 
Indeed, Mr.. Winchell thinks*that it eis not unreasonablegto 
‘assert that.the range will produce 500,000,000 tons of ore before 
it is abandoned. ou 
*At the present time the cost of a ton of Mesabi ore laid down 








s?a s d. 
Royalty 7 è o o to I 54 
Mining cost . o 7k .to 3 4 
Railway freight : 1 4 to 4 2 
Lake freight ao i „œ 2 6 to 3 4 
Insurance, coramission, and logs... o 24 to 010 
° ; 
Totals i scos- der ES ake 48 12.11 


There is prOtably no mine which has all the minimum costs, 
and it iseevident that prices may go still lower without shutting 
up enough mines tò produce g scarcity of ore. Mr. Winchell 
appends to kis valuable papay a carefully compiled bibliography, 
tables of analyses, and statistics of shipments for the past forty- 
one years, > ee ' BENNETT H. BROUGH. ' 
` 4 S 5 j S oo @ ' 
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UNIVERSITY AND EDUCATIONAL. .. 
; . INTELLIGENCE. t >F 
, . ae ey ` + . 
ı CAMBRIDGE,.—The. following is the, speech, delivered on 
March 10 by:the Public: Orator,, Dr. Sandys, in presenting, for 
the honorary degree. of. Doctor in Science, Prof. Wilhelm 
Pfeffer of Leipzig, Croonian Lecturer: of the Royal Society, 
1898 r— Ue tq ey. Ske ` on 3 
- Veris adventu iam. propinquo,.dum terra. gaudet, dum, caelum 
ayet nitescere, et arbores frondescere, nihil. auspicativs duciinús 
‘quam veris quasi `praeńùntium quendam .trans maria advectum 
verbis bene ominatis salutare. .Salutamus praeceptorem iñ: 
signem,: qui rerum: naturae. pulchérrimam nactus provinciam, 
discipulos.ex omni orbis terrarum ‘parte affluentes.docet, qua 
‘lege. lilia crocique calyces‘suos explicent ;.quo admonitu ‘flores, 
alii solis calore, alii solis lumine adducti, se aperiant ; arte quali 
mimosa: tactum etiam mollissimuni reformidet froridesqué teneras 
‘in sese contrahat ;' artificio quam -adimirabili etiam vites, natura 
gaducae, claviculis. suis adminicula , quaedam tamquam manibus 
‘complectantur, et quasi: animantes a tèrra sese’ altius erigant. 
Quam dilucide demonstrat, quicquid terfa gignit, secundum ea 
quorum in medio vivit, velut.ipsog animantes, naturam suam 
sensim variare ac mutare: - Idem. neque. per membranam tenuis- 
simam aquae sorbendae rationem,‘ quae osmosis dicitur, neque 
cellularum motum, qui ckemofaxis nuncupatur, inexploratum 
reliquit. ` Etiam animalium minutissimorum quae ġacteria 
nominantur motus varios quam subtiliter moderatur, et in ipsum 
exitium quam insidiose pellicit. Nuper a Societate Regia Lon- 
dinensi in Britanniam vocatus, propediem (nisi fallor) ostendet, 
in eis rebus quas terra gignit, quinam sit ipse motus fons et 
origo ; quo potissimum, modo sucus ipse quem e terra tráhunt, 
spiritus ipse quem e caelo hauriunt, quasi vim: quandam mitta? 
liberam, unde motuum: inter se diversorum varietas tam magna 
exoriatur, Quùid`est in his omnibus, Academici, (ut Ciceronis 
utar verbis) “quid est, in quo non naturae ratio intellegentis 
appareat ” ? l i A 
Praesento vobis scientiae lotanicge praeceptoren, illustrem, 
Professorem Lipsiensem, WILLELMUM PFEFFER. è 
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MR. WILLIAM HOULDSWORTH, Rozelle, Ayr, has just inti- 

. mated his intention of presenting to the Untiversity of Glasgow a 
sum of 5600/., so ifvested as to yield an annual income of 150/., 
in order to endow aesearch stydentship in connection with the 
Faculty of Science. “The sum of 120/. is to be paid annually to 
ethe, reseaych student on the foundation,*the remainder to 64 used 
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to defsay Taboratory &xpenses and materials in connection with 
his work, and the fees of such science cMsses as hé may attend.e 
To e eligible for appaintment candidates must haveetudied £t 
least two year$ in the University of Glasgow, and the appoint- 
ment is to be mad@ in the manner iaid down, by the ordinance 


regarding research students and fellows. The period of tentre ® 
is to be two years, during which the eholder must prosecute re- ° 


search studies in the Natural Philosophy deparignent with dili- 
gence and regularity. Mr. Houldsworth has taken this methad 
of showing his interest in the welfare of the University and the 
advancement of sgience, and his recognition of the distinguished 
services rend@red to scientific research by Lord Kelvin during a 
professorship of fifty years. = ® e i 

Tue London University Commission Bill passed through 
C&namittee of the House of Lords on Thursday last. The Duke 
of Devonshire announced that the names @f the, Commissioners 
were the same as those in the Bill of last year with one excep- 
tion, and were as follows :—Lord Davey (chairman), the Bishop 
of London, Sir William Roberts, Sir Owen Roberts, Prof. Jebb, 
M.P., Prof. Michael Foster, and Mr. E. H. Busk (chairman of 
Convocation}. It was agreed that the powers..of the ;Com- 
missioners should continue till_the end-of 1899 instead of 1898, 
With the object of seciiring for the Agricultural College of Wye, 
established -by the County: Councils of Surrey and . Kent, the 
advantages derivable under the, Bill, Lard Stanhope, moved an 
amendment to the. clause. referring to'the powers and duties, of 
the Commissioners, and he .was, supported’ by Lord’ Ashcombe 
and Lord’ Thring. . The amendment ‘was not „pressed on a 
promise being. given by the, -Duke.of..Devonshire that if it were 
found .to: be: possible without’ injuriously disturbing, the., com- 
promise embodied in the Bill he’ would endeavour on, the report 
to insert words to. meet the claims of Wye College. . - me 

REPLYING to-a question-asked-by Lord Norton in the:House 
of Lords'on Thursday last,. thie Duke of. Dévonshire’ said: he 
hoped'the ‘Bill of the Govérnmént ‘relating ‘to secondary educa- 


‘tion- would: be introducéd -after’ Easter. ` He added :-'**:It isnot, 
‘and never has: been, 'the' intention: of the-Goverriment to:do.any- 


thing. inthe ‘nature of what-may be-called establishing:secondary 
education: all’ovér the country. - Any measure which we ‘propose 
will be solely for thé purpdse.of organising: in a better. way that 
which already exists, and, possibly, for supplementing. it. toia 
certain extent. ‘That what is: being done’ by county authorities; 
or municipal bodies, or private individuals ‘is something to be- 
done , by the: Government, is: not- an: idea which has ever been 
entertained: by the Goverrimétit.’...No-doubtia certaimamount:of 
the 800,000/,.which has .béen ; given. to be.principally. expended 
on technical’ education may ‘have been at thé outset misapplied’, 
and perhaps a certain portion.of it has been:wasted.; biit, onithe 
other hard, I-believe that-a very large portion: of.it is now being 
most usefully employed, and-with- very great advantage;. to: the 
various; localities,’ : It.isinot dependent entirely. ujon’-the will 
and- pleasure of: the: County Councils, -.Agmost: every :County 
Council has, for. the purpose of administering ‘this grant, estab- 


Jished ari-educational \committee; which does: not usually consist 


solely of:-gmembers of the -County Council; or; need -not consist 
solely: of members; of :County~Councils.e Those bodies. are 
gradually: acquiring a-great‘deal of experience, and’I believe. that 


in a gréat. many centres they are at-present doing..very valable © 


»- 
work. e « b 





SÇIENTIFIC SERIALS. x 


In the January number of the Quarterly Journal of Micrg 
scopecal Science, Mr. E. A. Minchin gives a valuable addition*to 
our knowledge of asconid sponge morphology in a paper on the 
origin and growth ôf the triradiate and quadriradiate spicules in 
the family Clathrinide. Mr. Minchin here produceseull histo- 
logical evidence ofhis discovery of the composite ¢rigin of these 
two kinds of spicules ; hê shows that the tritadiate spicules are 


formed by trios of dermal cells which immigrate from the ° 


epithelium to the interior ; by the division of*each cell a sextet 
is formed, and the spicule appearg with ch of its rays corre- 
sponding to two sister cells of the sextet. With regayd to the 
quadriradiate spfcules the three basal rays devetop exactly as do 
the triradiate Spicules, but the fourth or gastral ray is secreted by 
a mother cell ferived from ə porocyte. he spicules are crys- 
stalline as a whole, but the rays are non-crystalline so long as 
they are distinct fro one another, and may remain so for some 
little time gfter union has taken place ; the crystallisatien appear3 

e oh: * 
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to start*from, the sccomyty deposit which inites the rays ‘at the 
"centre. Much skill and care have been bestowed on the beautiful 
rawings*illustrating these researches, &nd they gare admifably 
reproduced in an excellent series of plates.— Prof. MacBride, in 
a paper on the early development of Amphioxus, shows the 
e Similarity between te coelomic chambers of Amphioxus and 
Balanoglossus, and homol%gises the metapleural lymph canals of 
the former witt portions of the collar pouches of the latter ; in 
consequence of this he revives Bateson’s comparison of the 
atrial folds-of Amphioxus with the posterior collar folds of 
Balanoglossus.—Mr. Shipley gives an account of a new Tape- 
‘worm from a bird in the Sandwich Islands. —D® Willey gives 
the diagnosis of a%iew genus 8f Enteropneusta.—Prof. Haswell 
describes a Turbellarian from deep wells in New Zealand.—Prof. 
Ray Lankester, in a note on the development of the at@ial 
chamber of Amphiqxus, corrects Prof. MacBride’s statements 
with regard to the well-known researches by himself and Dr. 
Willey on the development of the atrial chamber. 7 


Bulletin of the American Mathematical Society, February. 
—The number opens with an account of the fourth annual 
meeting ‘of ‘the Society on December 29, 1897. After the 
election of the new Council—Prof. S. Newcomb being re- 
elected President—eleven papers were presented; of some of 
these abstracts are given, and the journals in which they have 
appeared, or will appear, are named.—Prof. Woodward’s paper 
on the differential equations defining the Laplacian distribution 
of density, pressure, and acceleration of gravity in the earth 
presents an improved mathematical method for the treatment of 
the problem, previous methods being deemed by-the author to 
be lacking in elegance and ‘compactness.—-The following are to 
appear in the ‘American Journal of Mathematics—viz. on 
some points of the theory of functions, by Prof. Chessin; and 
point-transformation in elliptic coordinates of circles having 
double contact with a conic, by Dr..Lovett. A second paper by 
Dr. Lovett, entitled “ Certain invariants of a plane quadrangle 
by projective transformation,” will be published in the Aszzals of 
Mathematics. It isa contribution to the theory of a system of 
4-coplanar points, and shows among other things how the 
group theory may be made to. yield the details of elementary 
geometry: —Prof. Newcomb’s presidential address, given 7 
extenso, treats of the philosophy of hyperspace. ‘‘ There is a 
region of mathematical thought,” he remarks, ‘‘ which might be 

y called the fairyland of geometry. The’ geometer here disports 
himself in a way which, to the non-mathematical thinker, sug- 
gests the ewild flight of an unbridled imagination rather than 
the sober sequence of mathematical demonstration.” He defines 
his hyperspace as being, in general, space in which the axioms 
of the Euclidean geometry are not true and complete. Curved 
space and space of four or more dimensions are completely dis- 
tinct in their characteristics, and must therefore be treated 
separately. e Prof. Newcomb’s views have already been stated 
in ourgolumns, andthe present address is an interesting sequel 
to them up to date.—Another of the papers, viz. orthogonal 
group ¥ a Galois field, by Dr. L. E. Dickson, is also given 
here. The term orthogonal, in the present connection, is 
defined, and a remark of Jordan’s shown to be not exact 
(Traité des Substitutions, p. 169, U. 18-21).-We can merely 


° mention that the’second meeting of the Chicago Section was 


held off Recembeg 30 and 31, 1897, at which twenty-one papers 
were read. Brief abstracts are given. From the Moles we 
learn ghat in the year 1897 the membership of the Society, 


dncreased from 280 to 301, and the total number of papers read 
yas 83! : 
e 





SOCIETIES AND ACAQEMIES. 
bd LONDON. F 


Royal Society, January 27. —“ On the Zoological Evidence 
for the Connectiọn of Lake Tanganyika with the Sea.” a By 
e 


+ J. E. S. Moore, A.ReC.S. 


The results of the ‘morphotogical examination of the animals 
obtaine? during thg aythor’? gecent expe@itign to Lake Tan- 
ganyika have made it evident that the fauna of this lake must 
be regarded as a double „series, each half of which is entirely 
distinct in origin and nature ffont the other. The remarkable 
Molluscan shells which were brought home by Burton and 
Speke, fprm but a small part of the Molluscan section of the 
more abnormal of these fresh-water stocks. Besides Molluscs, 
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the*lake was found to®contain fishes, Crustacea, Coelenterata, ° 
and Protozoa, all of which, like Speke’s shells, present the mos 
curious marine affinities, and. for distfhctive purposes. the in- 
dividual members of this anique assemblage of quasi-marine 
fresh-water organisn®p are described as members of the-Halo- 
limnic group. a : 

The diStribution gf the aquatic faunas occurring in Lakes 
Shirwa, -Nyanza, Kha abd Tanganyika, all of which were 
visited and dredged di 
what is already known respecting the Victoria Nyanza and the 
moreg@orthern la&es) that the Halolifhnic animals are exclu- 
sively restgicted to Tanganyika. It is thus rendered ingon- 
ceivable that the Halolimngc forms can have arisen through the 
effect of ordinary condition, dperating upon the population 
which the lake originally possessed. For the same reasons, it ı 
becomes equally clear that the Hajolimnic animals cannot be 
regarded as the survivors of an old fresh-water stock. Since, if 
we accept either of these suppositions, we are bound by the 
facts of distribution to believe, also, that the Halolimnic animals ' 
have been destroyed in every African lake but one; a saippos- ° 
ition which may be ingenious, but whith, when the number of ` 
lakes existing in the African interior is fully realised, becomes 
grotesque. ; 

Apart from the physical difficulties which ghe present effluent 
of Tanganyika presgnis &# the ingress of organisms from the 
sea, it is impossible to regard the Halolimnic forms as having 
recently transmigrated thither from the ocean, ince none of 
these animals are exactly similar to any marine organisms at 
present known. They must, thefefore, have been in Tangan- 
yika long enough to modify into*their present condition from 
the living oceanic species which @e know, or they retain the 
characters of a sea-fauna that has elsewhere become extinct. 

The delicate nature of the lake Medusz, and the fact that 
most of the Halol&mnic Molluscs are exclusively deep-water 
forms, renders it impossible that these organisms can have made 
their way into. Tanganyika at any time under the phygical 
conditions which now exist. i 
__ The facts of distribution and the general characters of these 
forms, as well as the geographical conditions of the lake in 
which they are now found, lead then to the conclusion that the 
Tanganyika region of Central Africa must have approximated 
to a deep arm of thé sea in ancient times. 

This view is finally confirmed by the details of the anatomy 
of the Halolimnic: animals themselves. For some of the in- 
dividual Molluscs of this group combine the characters of severgl 
of the most modern marine genera. The Halolimnic fauna of 
Tanganyika, therefore, cannot represent an extinct fresh-water 
stock, since the characteristic fresh-water organisms of the 
present day (which would in such a case have to be regarded 
as their linear descendants) possess the anatomy of vastly older 
types. 

To the Halolimnic animals there thus attaches the unique 
interest that they themselves @onstitute the few surviving in- 
dications of an old sea which once extended far into the Afric 
interior, and which, judging frem the characters of the animals 
it left behind, must hate retained its connection with the ocean 
at least as late as Tertiary times. g f 

These conclusions, it will be observed, are directly in op- 
position to the views which were originated by Murchison, 
and which depict the African interior as never having been 
below the sea at least since the New Red Sandstone age. 


February 17.—‘‘ On the Magnetic Deformation of Nickel.” 
By E. Taylor Jones, D.Sc. _- 
The experiments were made with a view to further testing a 
result arrived at on a former occasion by the author, viz. that 
ethe magnetic contraction of a long nickel wire was approximately 
proportional, when alkowance was made for the effects of Kirch- 
hoff’s system of stresses, to the fourth power of the magnetisa- 
tion, ` 
«In order to vary, if possible, the conditions of the experiments 
some preliminary measurements were made to find out whether 


a 


ring the expedition, shows (together with . 


ony 


temperatute had any marked influence on the magnetic contrac- . 


tion. The temperature of the specimen was raised by allowing 
warm water to flow through the water-jacket of the magnetising 
coil. It was found that at low field-strengths (up to about gp 
C.G.S.) the magnetic contraction was greatgr at 56° C. than at-° 
19° C. ; at higher fields the contraction wasfereater at the lower 
pet apa the difference being about 6 fer cent. at the field. 
330°C.G.S. © | a f 
Repeated measurements showed that the contracteon af any* 
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. température and field was not constang, but diminished asetime 

«went on. In order to-eliminate- this. effect @s far as possible the 
subsequent measurements wére made in the, follofving order :— 
. i(1) The change of magnetisatjon accompanying a certain 
increase of tenston, and the magnetisatign at the mean tension 
“(af 10° C. and 55° C.). ' 2 : i 
: (2) The magnetic contraction'at-the man tension,(at 10° C. 

*  and55 C.) t 
-< (3) The measurements'of (1). repeated& 

, (4) The magnetic contraction at 10°C, Values of the expres- 
sion deduced from Kirchhoff’s tlteor¥ were ealculated fgom (1) 
and (3)efor both temperatures, and the mean ‘compared wrth the 
olwerved contraction (2). The rgsylts are shown (fôr 10° C.) in 
the.accompanying diagram, The calculated contraction is much 

. e 
\ — > Hcgs. Temp. 10°C. 
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less than the observed, and the difference is approximately pro- 
portional to the s#xtk power of the magnetisation. A similar 
result was obtained by comparing the mean observed contraction 
at 10°C, (2) and (4), with the calculated value deduced from 
(3). All the quantities measured showed a diminution as time 
went on, ‘especially the influence of tension on magnetisation at 
low fields. Thecalculated values of the contraction deduced from 
(1) aré indicated in the diagram by.the points + + + .. .; those 
deduced from (3) by the points © © ©... At the field 275 
pie the magnetic contraction was about 16 per cent. less 
than it was four months earlier, ' 


Physical Society, March 11.—Mr. Shelford Bidwell, 
President, in the, chair.—Prof. J. D. Everett gave a com- 
munication on dynamical illustrations of certain optical phe- 
nomena. The first part of the paper deals with the 

roperties of .a series of equal particles attached at equal 
intervals to an uniform stregched elastic weightless string. 
Their free simple-harmonic modes of wave-motion are first in- 
@estigated. The highest frequency occurs when the wave- 
length is double that of the corfimon disgance a. As the wave- 
length increases from 2@ to infinity, or diminishes from 2a to a, 
the frequency tends to zero. To every wave-length A,-between 
2a and infinity, there corresponds a wave-length A, between 2a 
and a, such that ajA, +.a/A, = 1.. The frequency is the-same 
forA, as for Ay. „Further examination shows that the difference 
‘of wave-length between these two solutions is only apparent, 
and that, so far as the movements df the particles are concerned, 
waves of length A, travelling in ‘one direction, are identical 


with waves of length A, travelling in the opposite direction, _ 


The same is true if @/A, + @/Ag, instead of being unity, is equal 

** to any integer. On the other hand, if the difference between 
aja; and a@/A, is an integer, the two sets of waves travel in the 
same direction: Any simple-harmonic wave-motion of the 
system of particles may thus be regarded as having any one of 
dn infinite number of wave-lengths. When one particle of the 

’ system is constrained to a S.H. motion, of frequency not *ex- 
ceeding ‘that which corresponds to A = 2a, the wifole system 
will witimately vibrate in equal waves. When the frequency of 
the constrained parțiale exceeds that due to A = 2a, the ulti- 
“wate state will be- S:H. motion with exact opposition of phase 
*. between rice og e simultaneous displacements 


of the particles at \ny instant, as we travel away from the con- 

Strained particle in\either direction, form a diminishing geo- 

metrical progression’ with signs alternately pis and mius. 
. 
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“Expressions are invéstig&ited for the cogstraining force and for 
the ratio of the energy of the system (c®nsisting of an unlimiteé 
number of particles) tg the energy of the coñstrained . particle. 
The second part of the paper deals with _pendulums. (1) Sym- 
pathetic pendulufhs, such as two equal pendulums -suspended 
from the same support. (2) Double »pendulums, ze. bne® 
simple pendulum suspended from amother. In each case the® 
investigation consists in seeking a mode of vibgation. in which 
the two bobs have either identical or opposite phases, so that 
their displacements are in a-constant ratio, positive orgnegative, 
In every case there are two such modes, one with a positive 
and the othes with a negative ratio. As regards the sympathetic 
pendulums: when they are equag in mass ang length, the periods 
for the two modes are approximately equal, and the displace- 

nt of each pendulum follows the law of a ‘ curve of beats,” 
the excursions are largest for one pendulum when they are 
smallest for the other. As regards the.doifble pendulum: when 
the lower mass is much less than the upper, there exist, in like 
manner, motions following the law of beats, provided that, to 
start with, one bob is at rest in the zero position, and the other 
at rest in an extreme position. If the lengths of the two strings 
are decidedly unequal, one fundamental mode has approximately 
the period of the upper, and the other the period of the lower 
pendulum. In the former, the displacements of the two bobs’ 
are comparable ; in the latter, the displacement of the upper is 
small compared with the lower. 
clusions is pointed out, first, on Lord Kelvin’s conclusions ré- 
specting a suspended clock ; and, secondly, on Lord Rayleigh’s 
assertion (frequently quoted in connection with anomalous dis- 
persion) respecting the influence on a heavy pendulum ofa much 
lighter one suspended from it. To obtain the phenomenon of 
beats in perfection, the upper string must be slightly: longer 
than the lewer, and the ratio of difference to sum. of lengths 
must equal the ratio of Jower mass to upper. The beats thus 

- obtained explain the experiment described in the second edition 
of “Rayleigh on Sound,’’ § 62, Sellmeier’s application of 
the beats of double pendulums to explain fluorescence is briefly 
described. Stokes explains fluorescence by the analogy of the 
t chain of equal particles discussed in the first part of the paper. 
Forced vibrations quicker than the critical. frequency are pro- 
duced by the action of the vibmting. ether on the fluorescent 
body; and when the body is left tọ itself, its sub- 
-sequent motion is made up of S.H. components, all of 
which are „below the critical frequency. —Prof., R. A, Lehfeldt 
then read a paper on the properties of liquid mixtures. 
In a previous communication (PA, Mag. 5, vol. xl.%p. 398) the 
author followed out the consequences of a certain thermo- 
dynamic relation between the composition of a liquid 
mixture and that of the vapour in equilibrium with it, 
and. the saturation-pressure of the system. More stable com- 
pounds are now chosen, viz. benzene and toluene mixed with 
carbon tetrachloride, as types of normal organic gompounds ; 
and benzene and toluene mixed with ethyl Alcohol as types of a 
so-called ‘‘ associated” liquid. These gxperiments have been 
carried out in the Davy-Faraday laboratory. The Measure- 
ments come under two distinct groups : (1) vapour-pressure, (2) 
composition of vapour. They were made s@parately, on material 
from the same source, prepared identically., To measure the 
_Vapour-pressure of the mixtures, the ‘‘dynamic” method was 
adopted. An experiment congists in weighipg out @ mixture, 
taking its refractive-index by a Pulfrich refractometer, placing it 
in’a botling tube, and after adjusting temperature and pressure, 
taking observations at different temperatures on a rising scales 
and then ona falling scale. The refractive-index of the residue ig 
again measured ; this is always used for checking the compcti- 
tion of the mixtures. For determining the composition of the 
vapour over liquid mixtures, the method used is to distil a 
little of the mixturegind analyse the distillate. Theeappayatus 
is arranged so thag the distillate can be drawn offeby a tap, as 
required. The author eriticises the results of Linebarger 
(Jour, Amer Chem. Soc., vol. xvii.), and also those of Margulas 
(Ween, Ber., vol. civ.) Linebarger states» that the partial 
-pressure of benfene and toluene in mixtvfes, is simply propor- 
tional to the molecylar percentage present. This copclusion, 
the author considers, is only roughly true; she partial pressure of 
the, hydro-carkon vapour is not necessarily linear in pixtures.; 
hence, the rulé proposed by Linebargerefor determining the 
molecular weight is incorrect.—The President proposed votes 
of thanks to the authors, aad the ‘meeting was adjourned until 
March 25. | ; ; e- : 
s 





The bearing of these. con- 


_ monoxide is esclved in almost theoretical quantity.—Prepar- | forms.—The Chairm 
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Cherhical Sociéty,’ March 3.—Prof. ‘Dewar, Presidant, in | fron®the same salt by causing it to, crystallise under’ different . 4 
the chait.—The followfhg ‘papers were read :—Preparation of | conditions. Mr. White further illustrated the subject. by ex 
anhydrou® hydrogen cyanide’and carbonémonoxidg, by J. Wadé | hibiting the férmation of crystals undew the microscope. The 
and L. C. Panting. “On dropping a mixture of Equal volumes | Chairman thought it quite possible that when ‘they came to 
of sulphuric acide and water ‘on.to 98 pel cenf. potassium | exdmine these crystag very carefully they world find that the 
cyanide, ‘hydrogen q@yanide is ‘evolved in nearly theoretical | ultimate form did; aftgr all, aggee with the typical form, but it 
amount; with concentrate@ sulphuric acid, nearly pure carbon | was remarkable ‘to $e how other forces- could modify these: | 
sæd they had another paper, on the. 


- ation of some nitro- and amido-oxylutidines, by J. ÑN. Collie | agenda, on Foraminifdla taken chiefly from, shallow water-in the 


and T. ‘Tickle. The atithors ‘have prépared mononitro- and | Malay Archipelago, by: My Durrand. 3 
monamido-derivatives of pseuddlutidostyril angl ethylic pseudo- Roytl Meteoxblogical Society, *February 16.—Mr.. F. 
lutidostyrilcarboxylate by the ordinary methods.®~Production Campbell Bayard; President, in ‘the chait.—Mr. E. Mawley 
of some nitro- ang amido-oxflutidines. Part ii, by Miss L. | gave a report on the phenelogical observations for 1897, fr8m 
Hall and J. N. Collie. Nitrolutidone is obtained by nitrating | whéch it appeared thatethere hid been a marked absence of 
lutidone with a mixture of nitric and sulphuric acids; the | very exceptional weather during the past phenological year, the g * 
platinichloride of argidolutidone, when warmed with’ hydro- | most noteworthy features affecting veggtation being the persistent, 
chloric eacid, ' $éems to yield a ‘salt. of propine diamine, | rains in March and the three dry periods of May, July anf 
CMé(NH,) : CH(NH,).—On benzene, hexabromide, by F. E. | October. Until about the middle of May wild plants appeared 
Matthews. The ‘author was unable to prepare the second in blossom in advan@e of their usual time, but throughout the 
benzene hexabromide described hy Orndorff and Howells,’and | rest of the flowering season they were all somewhat behind their - 
could not prepare either the hexachloride or hexabromide òf | average dates in coming into bloom. “THe heavy rainfall in the 
bromobenzene.—Note on the action of bromine on, benzene, early spring favoured the hay, which proved the only really 
by J. N.' Collie and C. C. Frye. The authors have succeeded | abundant farm crop of the year, but greatly impeded the sowing 
in proving the presence of ortho-compounds in the product of | of spring corn. The cereal% were, however, much benefited 
the action of bromine on benzene in présence of sunlight.— | Jater on by the warm, dry @d brilliant weather of the summer. 
‘Note on manganic salts, by C. E. Ricé.+ The author shows | Taking the country as a whole, oats proved a good crop, barley 
that the decomposition of manganic chloride in solution into | an average one, while the yield of wheat was somewhat under 
‘manganous chloride and chlorine is‘reversible.—Some chemical average. There were also fair crops of roots antl potatóes. It 
‘properties of concentrated solutions of certain ‘salts. Part i. | was owing more to the dry spring*and summer and theesunless 
Potassium carbonate, by W. C. Reynolds.: By crystallising a | autumn of the previous year, than to the moderate frosts and 
concentrated solution of ‘potassium! carbonate containing the | cold winds of the spring of 1897, thet the fruit crops was such a 
chloride, nitrate, or acetate of ‘various metals, the author has | very light one. Apples, pears and plums, and especially the 
‘obtained crystalline’ double-salts of the following compositions : | latter, yielded badly, while the small fruits were in most districts’ 
Cuk,(COs).,CuK,(CO,)s, H,0, CuK,(COs)2,4H.0,MnKo(COs)e, | only average crops,-eMr. Hopkinson read a paper on monthly 
4H.O, Fek,(COa)o, 44H20, 'Cak(COs)o, Bi,OK,(CO3),,H.0, and annual rainfall in the British Empire 1877-96. “In this the e 
Cok, (COs)o,4H 0, Niky(COs)o,4H,0, Mg o(COs)o,411,0, and |' author gave’ particulais of the mean monthly and annual rainfall; 
AgKCO;—The colouring matters of the Indian dye-stuff | arid-the.number of :rainy days, at the following twelve statiéns 
-Delphinium zalil, by A. G., Perkin and J. A. Pilgrim. The | jn’ the: British Empire; viz’ London, England ; Port Louis, 
dried’ flowers and stems of Delphdizim zalil are used -in India Mauritius; Calcutta and’ Bombay, India’;.Colombo, Ceylon ; 
under the name of ‘‘asbarg” for „producing a-yellow colour on | Adelaide and Melbourne, Australia ; Wellington, New Zealand ; 
alum-mordanted fabrics. Three colouring matters. exist as | Toronto‘and Winnipeg, Canada ; Kingston, Jamaica ; andMalta. 
glucosides in the plant, namely’ isorhamnetin, quercetin, and a | -Linnean Society, February 17 Dri A. C. L.. Giinther; 
thitd’ which was not obtained ‘pire.—Some metallic salts of) P R.S, ,. Présidént, in the chair.—Dr. Kakichi Mitsukuri, Pro- 
natural yellow colouring paren a G. enda page P.J. fessor of Zoology, Imperial University, Tokyo, was admitted a 
Wood. Quercetin, morin, fisetin’ and myricetin decompose | Foreign Membet.—-Prof. G; B. Howes, F.R.S., exhibited’ speci, 
potassium , acetate in alcoholic’ solution’ with formation of | mens of Dog-fishes : (1) Scyllivm canicula from the egg-case, 
sparingly’ soluble , metallic derivatives’; luteolin, apigenin, | ang (2) Styllium catulus prematurely hatched, which he had 
chrysin and gentisin’ do not do so.—The interaction of mag- | yeceived from Mr. C. W. L. Holt, of. the Marine Biological 
nesium and’ solution of copper sulphate, by E. Divers, Laboratory,at, Plymouth. The specimiens showed thé, dorso- 
‘Royal; Microscopical Society, February, 16.—-Mr.'A,D, | lateral and caudal placoids which led, Filippi to propose’ the 
Michael, Vice-President, in the chair,—Mr. J. E. Barnard said | species Scyl/im acanthonotum, shown by Dr. Günther to, be 
‘that when he gave bis demonstration at the November meeting, | baged. upon a developmental character, and had in recent. years 
of the’application’ of the electric -arc to-photomi¢ography, Mr.. | been the subject of some interesfing speculations by Paul Meyer. 
Nelson suggested that & would be of interest if he would show | For comparison he exhibited also an embryo from’ the purse 
some lantern slides taken in, that way; he had accordingly | Cadlorhynchus antarcticus, showing a similar set of organs, ani 
brought a few examples for exhibition on’ the screen.’ These | gave reasons for surmfSing that they are not merely transitory 
included a series showing ringworm fungi, which he thought | vestiges, but of service to the animal while encapsulated within 
would have some ¢nterest apart from the method by which thé | its egg-case. Some additional remarks were made by the Presi- 
photogxaphs had been produced., A number of slides were | dent.—Mr. J. E. Harting’ exhibited a nearly white variety of 
then shown, illusfating the app€arance of the fungi in various | Mus rattus recently obtained in Carnarvonshire, and madè 
stages and under conditions in which the, external pogtions, or | sóme remarks on the difference of haunts and habits in the two 
@internal structure of the’hair of man and ‘animals. had been*} species M. rattus and M. decumanus, and on their usual an- 
attacked, and their appearance.when cultivated artificially. The | tagonism. . In reply to Mr. H. J. Elwes on the question. of 
Photographs were from microscopical. preparations lent by. Dr. | occasional hybridism, he stated that no well-established case of 
T. Coleott Fox. Other slides were shown of the .bacilfi of.j.the kind had been recorded, although some. years ago’ Mr. 
anthrax, tuberculosis, typhoid .fever, bubonjc plague, &c. Dr. | Barrett Hamilton had described (Zao/., 1888, p, 141) asuspected ., 
Hebb copcluded some remarks by saying that he did not know | hybrid which was partly brown in colour, partly black, and ex- 
that? he,had gver seen these subjects so bé&utifully illustrated as | hibited some other intermediate characters. Hg referred to the 
he had that eveging. Mr. T. Chargers ite said he could | so-called Irish rat, Mus hgberntcus of Thompson, which was 
‘gndorse all that fell from Dr. Hebb. For high amplification | now regarded as a permanent black variety of Mus decumanus 
e did not know ghat he had seeri anything so sharply defined, | noe confined to Ireland.—Mr. F. N. Williams read a..paper on 
especially im the case of the, Podura scalé emagnified Booo | Arenaria,one of the larger geifer@ of Caryophyllacwe, which 
diameters.’ The Chairman said no one could fail to be struck by’| now includes a considerable number of species. AA ge and ~ 
the cleat manngr in whjch th&g minute objécts,had. been shown. | others, usually included as sections of the genus,~he thought 
[Two of, the pictures,‘ with a short account of the light used in | should be regarded as distinct genera; A/size.and Arenaria 
their production, have already appeared in these plumns (p. 448). | being distinguished by the *same cardinal character whith e 
—Mr. T. Charters White read ‘a Baper on microcrystallography, | separates Lychnis from Silene, —Mr. G. ji araeran a paper 
h 








. which he illustrated by the exhibition on the screen of a number | on the histology of the salivary, buccal, Harderian glands 
eof slides of ‘the crystals described? He had selected them to | of the Co/sdrige, with notes on their to8th-succession-and thé 
show how large a number of beautiful forms gnight eke obtained, | relasid¢nship of the poisoh-duct. aad 
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K. Geôlogical Society, February 23.-0-W. Whitaker, F.R.S., | sulphate, and varying*proportions of alkalige chlorides, bremides, 
President, in the chair.—On some submerted rock-valleys in | and iodides.—-On the number and sfmmetry of the fibro-« 
South Wales, Devon, and Cornwall, by T. Codfington. The | vaseular bundles of the petiole as a measure of the perdection of 
author described various valleys in which the solid rock was | vegetable spefies, by M. A. Chatin.—On the results given bya 
reached at a considerable depth below segqevel, on the sides of | seismograph instalfed at Grenoble, by M. M. Lévy. The slight . °’ 
Milford Haven and in the Hayen itsell; beneath the Tivy, | earthquake shock noticed in the valley of thg Po on March 4, Was- ® 
Tawe, and Neath, the Wye, the Severn, fhe Bristol «Avon, the | clearly shown on the seismographs (Kätian and Paulin, Angot) at * 
Dart, the Laira, the Tavy, the Tama§, ang other rivers. In the | Grenoble.-—On the absorptive power of lampblgck for radiant 
case of the Dart the rock-bottom had bee found at one place | heat, by MM. Crova and Compan. It is usually assumed that 
at a depth of 110 feet below low-watgr level, and in the case of | for a given flux of radiant energy the absorptive poyer of a 
other rivers at varying depths Yess-than this. The posits layer of, lampblagk is equal to unity. This, however, is not 
showedethat some of the infilling took place after the perfod of | necessarily the case, the coefficient of absorption varying between ; 
suBmerged forests, and much befgre this, for frequent cases of | narrow limits according to the nature of the geposit and jts mode . 

“~ glacial deposits filling the bottems of hese submerged vallgys | of application. A layer of black, applied in the ordinary way, 

«©, were recorded. The fact that if the Solent and Thames the | mgy have an absorptive power as low as 0°9. The application of 

Ngiacial deposits bordered the sides of the valleys, and did not | several layers, each washed with alcohol and then dried, gives a ` 

‘“Accur at the bottom as in fhe case of the valleys described in the | more complete absorption, the coefficient affer some six deposits, 
paper, indicated that the latter were older than the former, | rising to ‘98. Fewer deposits of platinum black are required to , 

. though they presented fea:ures similar to those of some of the | reach the same limit.—Report on a memoir of M. Gonnessiat, 

+ valleys of the North-east and North-west of England.—Some | entitled “ Researches on the law of variations of latitude,” by M. ı 
new carboniferous plents, and how they contributed to the | Radau.—On the ‘‘ Histoire celesté du 17° siècle” of Pingré, by 
formation of coal-seams, by W. S. Gresley. The author, in a | M. G. Bigourdan.—Note on the ellipsoid of Jacobi, by M. P. 
paper published in abstract in the Society’s Quarterly Journal || Kriiger.—On the determination of the group of rationality of 
for May 1897 (vol. lili. p. 245), argued that certain brilliant | linear differential equations of the fourth order, by M. F. 
black laminz in c8al, and similar*materials found among some |! Marotte.—On conjugated congruences of pencils C, by M. C. 
mechanical sediments of the: coal Ineastires, pointed to the || Guichard.—On the invariants of linear partial. differential 
former existence of an aquatic plant. In the present com- |: equations of two independent variables, by M. J. Le 
munication H@described structures in the pitch-coal laminz of | Roux.—On a problem of Riemann, by M. Ludwig Schles-. 
bitumigous coal and in theeglossy black layers of anthracite | inger.—On certain first integrals of some dynamical equations. 
which he believed to be indigations of two other kinds of plants, | in two variables ; application to a particular case of the problem 
and stated ghat he had exagined structures which might be due | of three bodies, by MM. J. Perchot and W. Ebert. —Researches. 
eto some other kinds of vegetation. a of precision on the infra-red dispersion of quartz, py M. EY Cor: 

i ; i mc, vallo. Theadispersion was measured by means df a bolometer ; the- 
ne ee ne oe Cag ees eee. results differ appreciably from those of Mouton, but show a re- 


* markably close agreement with figures calculated by means of an, 


exhibited, and made remarks upon, a living hybrid newt, the . F ; 
result of a cross between peciniene of a hybrid Moige cristata | &*ttapolation formula of Mace de Lépinay, derived from observ- 
x AT. marmorata and the former species, which had been reared | Hons in the visible spectrum and ultra-violet. —Influence of soft: 
at Argenton-sur-Creux by M. R. Rollinat.—Mr. F. E. Beddard, | 1107 on.the mean square of the difference of potential at the ex- 
F.R.S , read a paper on certain. points in the anatomy of the | tremities of a bobbin traversed by a high-frequency current, by 
cunning Bassarisc (Bassariscus astutus), as observed while dis- M: Se Tearc On the temperate of incandescent amps y 
secting a specimen which had died in the Society’s menagerie, | M P. Janet. fle banana Ort sah aria cages de f be Bla A 
and called special attention to certain points in the viscera and | function of the difference of potential at the ends of the flamen 
in the form of the brain in which Bassariscus agreed with. the | 35 measured, and also the variation in the resistance of a cooled 
arctoid carnivora.—Mr. G. A. Boulenger, F.R.S., read a lamp as a function of the time. From these, with the weight 
paper entitled “‘a revision of the African and Syrian fishes of the | 9f the filament, the temperature can be deduced, assuming that 
family Cichlide, -part-I.”. The author had come to the con- the filament is composed of pure carbon. Four amps gave 
clusion that the African and Syrian fishes of this family were, so concordant figures, namely 1610°, 1630", 1620", and eae r 
far as was known; represented by nine genera.—A communica- Some properties; of kathodes placed in,a powerful. magnetic., 
tion was read from Prof. B. C..A. Windle arid Mr. F, G. | field, by M. André Broca. The experiments lead to the, con- 
Parsons containing the second part of a memoir oh the myology clusion that there.are two kinds of kathode rays, one of which 


of the terrestrial carnivora. The present portion dealt with the TAS oe nae ae of eae ot the u field, ana Mis , 
muscles of the hind limb and the trunk in variousspecies,'which, | ther which follows this line of force. vescarches on, nicken. 


in many cases, seemed to'give food indications of their affinities. steel. Variations of volume of. irreversiblé alloys, by, M C, &. 
;—A communication from Dr. A..G. Butler on the Lepidoptera uilladnie.—KResearches on thé magnegic properties of nickel- - 


e . : LA 
collected by Mr. G. A. K, Mafshall in Natal and Mashonaland steel, by_M. Eugène Dumont, A determination, in absolute , 
in 1895 and 1897 was read. - e values, @f the magnetic permeability of twelve samples of 


nickel steel containing from 26 to 44 “per cent. of nickel, 


` 
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i PARIS. f in fields varying from 34 to 50 C.G. units, and at, 
Academy ofSciences, March 7.—M. Wolf in the chair.— | temperatures between - 78° and 250° C. The resylts are. 
Chemical actions exerted by the silent discharge. Aldehydes | expressed graphically in thwee sets of sara icharatiog’ 


* and nitrogen, by M. Berthelot. Mixtures of nitrogen with | of beryllium by electrolysis, hy M. P. Lebeau. The pure metal: 
various substances of aldehyde function, including acetaldehyde, d is most*conveniently obtained by the electrolysis’ of th® fused 
propionic aldehyde, acetone, methylal, aldol, paraldehyde, | double fluoride of sodium and beryllium by a current of siw. 
trioxymethylene, formaldehyde, camphor, benzaldehyde, sali- | amperes, and potential difference of 35 to 40 volts.—Chemicgl. 
cylic aldehyde, and furfurol were submitted to the action of | estjmation of carbon monoxide in the air, even in the smalfest 
the silent discharge for periods varying from eight to twenty- | traces, by M. Maurice Nicloux. The method is based upon: è s 
four hours, The nitrogen absorbed was measured, and tht | the fact that carb$n monoxide is oxidised by iodic anhydride: 
gases produced analysed, The solid ant liquid products were | at 150°, giving carbenic acid and iodine, the latter, represgnting, 
not obtainegMin quantities sufficient for analysis.—Chemical | the carbonic oxide present, being measured by æ colorimetric” 









action of tf€ silent discharge. Ofganic acids and nitrogen, by | method.—On the disso@iation of the carbides of barium and *. 
M. Berthflot. The acids studied were formic, acetic, propignic, | manganese, by MM. Gin and Leleux. These two carbides, at * 
crotonig’ benzoic, succinjc,emaleic, fumaric, phthalic, cam- | thehighest temperatures of the electric furnaee,dehave similarly , . 
iof glycollic, lactic, malic, taftaric, oxybenzoic, pyruvic, | to calcium carbide; not being volatile, Whit dissoĉiated into the 
C, and dehydracetic acids, Observations relating to the | metal and carbon. -y Researches 9è the explosion of mixyires con- ` 
chemical action of the silent ‘discharge on dielectric liquids, | taining marsh gàs by electric cuwrents, by MMe H. Couriot and $ 


» %y M. Berthelot. The liquidseexamineg were alcohol, olive | J. Meunier. Where is no danger of explosion of mixteres of air 
‘+ oil, and essence of turpentine. Alcohol gave a mixture of | and methane,*by wires raisgdeto intandescence by an electric 
hydrogen and etha&e.—Action of calcium sulphate upon some | current. It is only when the wire melts, apd a spark passes, 

- haloid salts of theÑalkalies, Sy M. A. Ditte. A study of the | that an explosion isleterméned.—On the preparation and etheri- 
e cquilibrium produced in aqueous solutions cofttaining galcium | fication of, asymmetrical dimethylsuccinic acid, by M. E. Et ary 
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‘fenoilic alcohtls, by MM. G. Bouchardat and J. Lafont.—On | ipaysicat Society, af 5.—On the Cirgulation of the Residual Gaseous® 


tHe partialedecomposition of chloroform inthe organism, by MM. / 
A. Desgrez and M. Nicloux:. A reply to the critifism of M. de 
Saint-Martin.. Normal blood gives on analysis £ small proportion 
%F éarbon-monoxide. eThis amount is notably increased in the 
lood of animals under chleroform.—A true mucin produced by 
a fluorescent paghogenic bacillus, by M. Ch. Lepierre.—Action 
of the bacterium of sorbose upon polyhydric alcohols, by M. 


Matter in a Cfookes’ Tube: A. A. Campbeél Swinton.—On some Im-. 
provements in the-Roberts-Austen Recording Pyrometer, and Notes on . 
| Thermo-electric Pyrometers : A®Stansfield. eae 
‘INSTITUTION OF CiviL @gNGINEERS, at 8.—Internal Governor Frietign . 
a O. Burich. 4 ry 
s 


a 





Gabriel Bertrand. Alcohols show very different behaviour when |i BOOKS, PAMPHLETS, and SERIALS RECEIVED. 
e 


treated with the-sorbose badillus; some, such gs glycol, xylite 


: Boo Évolution sindividuélle et Héréditt: F. Le Dantec (Paris, 


and -dulcite, resisting the oxidising action completely ; others, |! Alcan).--Ethnological Studies among the-North-West Central Queensland 


glycerine, Sorbite, nannite, beieg readily oxidised to ketones. — 
Influence of the medium upon variations in the Protozoa, by M. 
J. Kunstler-—The. larva of the sponges-and homologation of tge 
leaflets, by M.: Yves A 
M. Jules,Bonnic&t. e new.type, to which the name Piono. 
desmötes 'phormosomæ is given, was found by- the Prince of 
Monaco in one of-the scientific voyages of the Princess Alice.— 
On a: cereal'of the Soudan, by M. Dybowski.—A_ prehistoric 
station” at: Mount’ Huberville, near Valognes, by M. Le 


Nordez, oa 
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‘DIARY OF SOCIETIES. 


Soe ta ES . THURSDAY, Marcu 17. 


Rovat, Society, at 4.30. The Croonian Lecture will be delivered by 
Prof: Wilhelm Pfeffer, For. Mem. R.S. On the Nature and Significance 
of. Functional Metabolism (Betriebs-stoffwechsels) in the Plant. 5 

ROYAL INSTITUTION, at 3.—Magnetism and Diamagnetism: Prof. J. A, 
Fleming, F.R.S. i 

Linnean SOCIETY, at 8.-~Natural Selection the Cause of Mimetic Re- 
semblance and Common Warning Colours: Prof. E. B. Poulton, F R.S. 

‘Qn the Brain of the Edentata, including Chlamydophorus : Dr. Elliott 
Smith. —On Limnocarpus, a New Genus of Fossil 
Deposits of Hampshire : Clement Reid. 


E sien ie 


re 


CuemicaL SOCIETY, at 8.—The+Reduction of Bromic Acid and the Law h + 


of Mass Action: Winifred’ Judson and’Dr. J. Wallace Walker.—The 
“Action of Ferric Chloride on the Ethereal Salts of Ketone Acids :—Dr. 
R. S. Morell'and Dr. J. M. Crofts.““Note on the Volatility of Sulphur : 
T. C. Porter.-Action of Ammonia and Substituted Ammonias on Acetyl- 
‘urethane : Dr. George Young and Ernest Clark.—Cannabinol: T. B 
Wood, W. T. N. Spivey, and Dr 'T. H. Easterfield.—Formation of 
Oxytriazoles from Semicarbazides: Dis-G. Young, and B. M. Stockwell. 
INSTITUTION OF CiīvıL ENGINEERS, at 8.—Sixth ‘James Forrest” Lec- 
ture, Geology in Relation to Engineering: Prof. W. Boyd Dawkins, 
Camera CLUB, at 8.15.—Some Recent Animal Photographs : Gambier 
Bolton. © : 


FRIDAY, Marcu 18. 


ROYAL INSTITUTION, at are Bringing of Water to Birmingham from: 


the Welsh Mountains: J. Mansergh. 


MONDAY, MARCH 214. 


, Aborigines : 


. E. Roth (Brishang Gregory).—Exploration of the dir 
by means of Kites (Cambridge, hS, Vilson). — Queens College, Galway, 
Caladar for 1897-98 (Dublim, Pongpnby).—Prospecting for Minerals: S, 
H. Cox (Grifin).— Lehrbuch der Algebra: Prof.. H. Weber, 


matical Papers of Arthur Cayley. eme: 

Titles of Papers and Index (Cambridge University Press).—Araneae Hun- 
gariae: C. Chyzer and’ L. Kulczynski, Tome 1 and 2 (2 parts) (Buda- 
pestini).—Audubon and Ris Journals : M, R. Audubon, 2 Vols. (Nimmo).— 
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Blaise.*On the syntletical” isoborneols,*théir identity ewith e FRIDAY, MARCH 23. . 


z 3 j h Zweite 
elage. —On ‘a new type of Copepod, by | Auflage, Erster Band (Braunschweig, Vieweg}.—The Collected Mathe- 
wW. Supp&mentary Volume containin 


The Smithsonian Institution, 1846-1896. The History of its First Half- 


Century : edited by G. Browne Goode (Washington).—~Smithsonian® Insti- 
tution, Revision of the Orthopteran Group Melanopli (Acridiidæ}: S. H. 
Scudder (Washington). 


. PAMPHLETS.—Field Columbian Museum. Annual Report of the Director 
to the Board of Trustees for the Year 1896-97 (Chicago).—Ditto.. List of 
Fishes and Reptiles obtained bg Fteld Columbian Museum East African 
Expedition ‘to Somali-Land ih 1896: S. E. Meek and D. G. Elliot 
(Chicago). 


Seriars.—Knowledge, March (Holborn).—Botanische Jahrbücher, Fiin- 
fundzwanzigster Band, x and 2 Heft (Leipzig).—Strand Magazine, March 
(Newnes). Engineering Magazine, March (222 Strand).—Readiconto 
delle Sessioni della R. Accademia delle Scienze dell’ Istituto di Bologna, 
1895-96: Ditto, Nuova Serie, Vol. 1, apc r to 4 (Bologna).—Katalog. 
der Bibliothek, der K. Leopoldinische-Carolinischen Deutschen Akademie, 
der Naturforscher, Achte Liefg., Band ii. 5 (Halle).—Journal of the 
Institution of Electrical Engineers, March (Spon).—Science Abstracts, 
January: (Taylor).—Bullgtin of the Liverpool Museums, February (Liver. 
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; CONTENTS. PAGE 
The Chemistry of the Metals. By W. A, T. °. . 457 
Submarine Cable Testing. .... 459 


British Moths and the Genus Dianthecia. “By W.. 


E Kirby- s oo ect a eg ee ee aE Bae a eS 460 
Our Book Shelf:— ` 
Moxly: “ A Suggested Improvement of the Current ~ | 
Theories of the Tides”... 1... ......  46F 
Blaisdell : ‘‘ A Practical Physiology : a Text-Book for , 
Higher Schools."=-F. A.D... a. e. 1... 462 


Vogel: “ Die Photographische Praxis” .. 2... 
Davies : “‘ The Miner's Arithmetic and Mensuration ” 
Fayrer ‘ Inspector-General Sir James Ranald Martin, 


Socrery or Ars, at earn Thermo-Chemistry of the Bessemer Process. * C.B., F.R.S.”—F, W. Te 2... we ee. 462 
Bots Nees Ear Ley sce as : n ’ Cousins: “ The Chemistry 8f the Garden : a Primer 
bo A NON TOTE TA New Babylonian Story of the Flood: Theo. G. for Amateurs and Y. Ging: Gardeners.”——-R. W, . . 46N 
CAMERA CLUB, at 5.30.—Annual General Meeting——At 8.30.—Travels in The Naturalist’s Directorją 1898”. . .. ... . 463 

Kashmir and Little Tiket : Dr. Arthur Neve. e Murché : “ The Tĉacher’s Manual of Object-Lessons : 

' : in Domestic Economp” ... 2... ee we . 463 

é e TUESDAY, MARCH 22. Lockwood: ‘‘ Storm and Sunshine in the Dales” . . 463 
Rova lstirurion, at’3.—The Simplest Living Things: Prof. E. Ray | Letters to the Editor :— > 

Lankester, F, R.S. e a A Dust Shower.—C, St. A; Coles... ; 63 


INsrTrrurion OF CIVIL ENGINEERS. at 8.—Calcium Carbide and Acetylene: 
Henry owler.—Extraordinary Floods in Southern India: theigCauses, 
and Destructive Effects on Railway Works : E. W. Stoney. 

Revac Horricutruran Sociery.—Horticultural Soils. : : 

Revat PHOTOGRAPHIC. Society; at 8.—The Gum Bichromate Process: 
_ RBbert Demachy. : 


` WEDNESDAY, MARCH 23. 


. $ AJ 
Society oF ARTS, at 8.—The Preparation of Meat Extracts: C. R, 
. Valegtine.® : e PET 
GEOLOGICAL Somety, at 8.—The Eocene Deposits øf Devon : Clement 
Reid.—On an Outlier of Cenomanian and Quronian near Honiton, with 
e aNote on Holaster altus, Ag.:.A. J. Jukes-Browne.—Coné-in-Cone : 
Additional Facts from various Countries : W. S. Gresley. 
. eT 29: .@ 
THURSD Y, Marcu 24. ° z 
Rova So@ETY, at 4.30.—The BaRorian Lecture will’ be ‘delivered by Dr. 
W. J. Russell, FOR-S% Subject : Further Experime@ts on’ the Action 
exerted by certain Metals and other Bodies on a Photoggaphic Plate. 
ROYAL INSTITUTION, at g.—Recent Researches in Elecgicity and Mag- 
netism : Prof. J. A. Fleming, F.R.S ® ae grt at 
INSTITUTION OF ELEgTRICAL ENGINEERS, at 8.—Cost 
- Distribution of ‘Electrical Energy: R. mmon® 
CAmera Cis, at 8.15.—Photographic Engraving in Intaglio: Colonel 
Waterhouse. ~ . si i vieu 
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` A ‘BIOGRAPHY OF WILLI ~ HARVEY: 
~ Masters of Medicine. William. Ha¥vey. ‘By*D’Arcy 
_. Power, ESA, FRCS. Edhedyby Ernest Hart, 
* D.C.k. Crown 8vo. -Pp. xi +296.. (London: T. 
Fisher Unwin, 18972) . . s ` . 
f WHERE is probably no name in the roll of European 
<< physicians antecedent 40 our own time so familiarly 
snown as that'of the discoverér of the circulation of the 

i a Harvey was one of the. founders of the modern 

method of investigating nature, and he takes rank. with 

pCalileo and Descartes among the seleat few who stand 
out ag landmarks in the early history of exact science. 
His, lifé and work have therefore an’ enduring interest 
for all educated men. “Dr. Willis’s classical biography. of 
Harvey, published twenty yeays ago, was not cast in a 
popular mould, and is now almo®s oug of print. -It was 
therefore time, ‘and there was room, for a new. life of 
Harvey; and *the late Mre Hart was fortunate in his 
selection of Mr. D’Arcy PoWwer for this task. Mr., Power 
tells us in his preface : s : 
co It is not possible, nor have I- attempted, in this 
‘account of Harvey, to add much that is new. My 
endeavour has been tọ'give a picture df the man and to , 
explain in his own- words, for they are always. simple, | 
racy, and untechnical, the discovery which has placed 
him in the forefront of the Masters of Medicine.” 

Notwithstanding this modest disclaimer, 1 Mr. Power has 
succeeded in collecting a good deal of fresh ‘collateral 
information which throws much interesting side light on ' 
the career and surroundings of Harvey. 

William Harvey. was born in Folkestone in 1578. He- 
Was. the eldest son: of an opulent Kentish yeoman, and 
his career was never hampered «by pecuniary difficulties. 
His school- boy: days-were passed at- Canterbury: Thence. 
the migrated ' to Caius - - College, - Cambridge,’ where he 
graduatéd in arts- in. 1597, at the age of nineteen. . There 
were at that time-no organised Schools of:Medicine in 
Britain, and Harvey had to fook elsewhere for the means 


<9 


and became a pupil of. Fabricius—the foremost anatomist 
of his day. Fabricius’ was. ther engaged in. perfecting 
his discovery,‘or rather re:discovery, of the valves of the 
veins. Fabricius, no doubt, demonstrated the existence 
‘of these valves to his ‘class ;.and it may be inferred that 
~ Harvey’s interest in the-motions of the heart and blood. 
was first awakened. by these: demonstrations. Fabricius 
“taught that the purpose of these valves was to prevent 
+  over-distension of the vessels.when the blood passed from 
the larger into the smaller veins. (a double error), whilst’ 
they were 








5 in a- state of ebb and flow. It was reserved 


Begree of Doctor of Medicihe of tiat University. He 
‘then settled in Rondon, and came rapidly to the front. 
av At the age of Wventy-nine he was elected Fello of 
* the Callege of Physicians ; ; at *thitty-one he égcame 
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' f prosecuting his,medical education. He chose Padua ;, 


needed in the arteries because the. blood, 


Collége of Physicians. About the same* time de. was 
appointed. Physigian Extraordinary to James I., and 
subsequently Physician in Ordinary toShis successor “6 
‘Charles I, These latter appoigtmehts’ gave ‘Harvey -+ 
command of the herds of deer in the royal parks, for 
the purpose of the vivisections and dissections which ‘he 
practised in the, course of his researches on the motions 
of the--hear® and blood, and in his investigations on 
embryology. = ° 

‘Harvey delivered his first course of Lumleian Lectures 
in 1616. It was in these lectures that he first pro- 
pounded his views on the circulation®of the blogd; and 
demonstrated the anatomical and experimental evidence 
(on which his conclusions were based. These demonstra- 
tions were, as he tells us,. annually. repeated at the Lum- 
leian Lectures for nine successive years. It was only after 
this long probation that- Harvey ventured to give his 
discoveries tò the world. This he did, inthe form of a 
small Latin quarto of. 76 pages, | entitled “Exercitatio 
Anatomica de motu cordis et. sanguinis,” ` published at 
Frankfort in 1628. ‘This little book is in several respects 
a remarkable one. - It constitutes the earliest: řéċord we 


` possess of a really scientific investigation in the domain 


of -Biology based on systematic obseryation and ex- 
periment.. Although written 270 years ago,- the , work is 
essentially modern in tone and method.: It is, in ‘fact, 
the precursor and prototype of the scientific “ mono- 
graph” of ‘our own day, and stands favourable com- . 
parison with the best, master-pieces of recent times. In 
this treatise Harvey established absolutely the fact of 
the circulation of. the blood, and the fact that the heart 
was the propulsive agent in the movement. But he was’ 
unable, from his want of a microscope, to indicate the 
précise path along which the blood travelled from 
‘tthe terminal arteries to the commencing veins. He 
erroneously, conjectured that the blood percolated the 
organs and tissues as water percolates the earth and 
produces springs and rivulets. In less than two years 
after Harvey’s ‘death the improvements in the microscope 
enabled Malpighi and Leeuenhoek té demonstrate the 
completion of .the circuit of thee blood through. the 
capillaries in the web of the frog’s foot. 

_ After the publication of his treatise@n the circulation, 
Harvey seems to have concentrated himself, as regards , 
physiological work, on his investigations concernpng the 
generation of animals. Be gradually *accumf@lated an 
immerfSe amount of information on this subject,ewhich 
was eventually collected together and „printed, ‘towards 


the close of Harvey’s life, in.a separate volume, unger 
‘the supervision of his friend Sir George Ent, with the 
title of `“ Exercitationes de Generatione Animalium.” 
‘This book, thoygf many times larger than th® treatise 


on the motions of thee heart and blood,sis incomparably 


‘less satisfying. ‘To the modern reader the reason of this « 


sh€rtcoming: é5 plain enough; Hagve was stopped at , 
every critical point by his Want of a larger magnifying 


“magnified Perhaps four diameters. He knewenothing, 
and could know nothing#of the ‘cellflar elements of the 
ovum, hor of the motile filaments whieh constitute, the 
essence > of the panne fluid. . * 
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* The later years of Harvey’ s lifę weye o in peåceful | lef aloñe the generglisations gua discussions of theories, 
e retirement, The Civil troubles of the time had ‘broken | which though iusteresting engugh are not essentials. * 
eup his gousehdid and scattered hig patients, but had left The firs? t thing that strikes the feader is the fact that 
his private fortune unimpaired. At jhe’ age of sixty- | Mr. Tozer has described his work inaccyrately ; it is not 
eight he relinquished his appointments and practice, and | a “History of Afcient Geography,” but a “ Histofy ‘of 
` went to reside With gne or other of his brothers, who | Ancient Classica Geography.” In days gone by when. 
were wealthy London merchants. He still continued the | Oriental studies Snadé not attracted the ‘attention of 
- gtudies he loved so well—for he had an enduring passion workers, and the Works of Greek and Latin writers were* 
for original research—and maintained his interest in the | beligyed to congain alfthe history of the nations that are 
College of Physicians, to which We eas a large pasPang gone, the title which Mr." Tozer has’given to 
benefactor. « e the work would have %etn, well enough ; in, these days, ., 
Sir George Ent gives us a touching glimpse of him as | lfowever, it is mislefding.e On p. 3 Mr. Tozer says’: ~ 
ee Dawe n Cae: athitd year ar the house off his “ The natural starting-point fer such a history ae 
the shores of the Mediterranean, because the peoples 


“1 found him, Democritus like, busy with the study of that dwelt in thẹ neighbourhood of that sea first culti- 
natural things, his countenance cheerful, his mind serene, vated the science of geography on an, extended, scale, 


embracing all within its sphere. I forthwith saluted him | and it was from that quarter thae the information was 
and asked if all were well with him ?- t How can it, said originally derived which furnished the material for such 


he, ‘whilst the Commonwealth is full of distraction and | 2 study.” 


I myself am still in the open sea? And truly did I not Very true as far as isegtes, but Egy$t and Syria both 


find solace in my studies and a balm for my spirit in the 
memory of my ipbacrvations of former wens should | form part of the fediterranean coast on the south and ' 


feel little desire for longer life. But so it has been, that | east, and yet Mr. Tozer’s book tells us mext tó nothing 
this life of obscurity, this. vacation from public business, | about either, although so much is now knowneof both 
which causes tedium and disgust to so many, has proves countries, and of the ancien® intercourse which existed 
a sovereign remedy to me.” between them in very old fimes. Hierdglyphic in-.- 
Harvey had the satisfaction of living to seg his great scriptions are extant which describe military and other 
discovery generally accepted as true. In his old age he | expeditions to the heart of Africa and to the coasts 
was known. and. honoured throughout the learned world, of Arabia from the period of the sixth'to the eighteenth j 
The College of Physicians erected a statue in his honour. | dynasty, and several long historical texts which describe 
In his seventy-sixth year he was-elected president of the | the progress of Egyptian arms in Western Asia arè so 
College, but declined the honour on the plea of the in. | well known as to make it difficult to see why Mr. Tozer 
firmities of age. Harvey made a peaceful ending in his | has not made use of them. The Tell el-Amarna tablets, 
seventy-ninth year, and was buried in what is now called | which have now been translated into English, French, 
the “ Harvey Chapel” in the parish church of Hempstead | and German, form a most valuable mine of information 
in Essex. for the student of ancient geography, and yet they are 
Mr. Pogver‘has- produced a work of permanent value, | not mentioned in Mr. Tozer's work. It is not yet 
which is not likely to be superseded. The book is in- | possible to identify all the places the names of which are 
vitingly got up, and is eminently readable. It should | given in these remarkable documents, but it is quite easy to 
attract a large circle-of readers both “inside and outside | sketch the main trade and military routes between Egypt 
the professional pale. W. R. and Northern Syria, Western Mesopotamia, &c. About 
è ; the fifteenth century before our era a- certain Egyptian 
oe. : . ‘gentleman set out on a joufney to Syria and, fortunately 
THE, NOTIONSe OF CLASSICAL WRITERS | for us, he wrote an account of his experience to a friend œ 
ON GEOGRAPHY. è wherein he detailedethe events of the way, the names of 


A History of Adcient Geography. By H. F. Tozer. the places at which he stayed, and several matters of 
Pp. xvii + 387 (Cambridge” University Press, 1897.) considerable interest to the geographical student. M. 
HE ewant of a short pepular history of classical Chabas’ edition of the text and translation have ‘been so 
i g graphy is one which has been long felt, and long before the public that the Mohar’s “itinerary” * 
there “ no ‘doubt that the little volume before us will? might Well Halve: been described by:Mr. seat 
kelp to fill it. The great work by the late Sir Henry troni. Egypt to Babylonia-and Assyria- We snn that 
Bunbury, from which Mr. Tozer has so largely draevn, enough of the early geography of these counties might 
"is hardly fitted for a text-book, even for advanced have been gleaned from the cuneiform inscriptions to . 


studgnts,efor the subject of ancient gepgraphy is treated weeks two valable chaptersat least as welas a tolerably 

therein in stitch an exhaustive manner, t that no ordinary sri? fth its ( ), Mr. T 
e student who has other subjects tô master can ever hope pea tng atin PYEMISS VPA at eae 
tô have sufficient time to study it in the way in which it “We may conclude thereforg that the Py: 3 
should be stfidied. ?It is somewhat a matfer of doubt if | Homer Were a real pebdple. . . . The Egyptian might 
Mr. Tozer’s, with its three @undred andeseventy pages of a nave ae of them,, pene through them the’ 
closely- printed * matter, is not too long when, the absolute | ™S"t Dave foun its way iito eee 
needs of the Student are taken into consideration ; still} A little searching of Egyptian Ye would nor. 










the reader will goon see how to pick gut the important | shown him that the Egyptians knew af great deal about 
facts from this pleasantly writttn treatise, and how to | the pygmies, and that King Assa, abOut B.C. 3300, kept 
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«2 pygmy, who had been brought from Sentral Africa ® OUR ROOK SHELF. 


by an Egyptian official called Baurfét, at his court fo 
danée and to amuse him.” About seventy years later 
another king, Pepi II, sent a despatch to Heru-khuf, 
his offiter commanding the garrison atg&ksw4n or Syene, 
in which he promised him a renter fever than was 
conferred by Assa upon Baurtet if ge wéuld go and, bring 
back for him'’a pygmy “alive and in Mood health.” In 


the inscription which govers the valls pf Heru-khufs, 


tomb at Aswan (see Schiaparelli, “ Una Tomba Egizi®a,” 
xa Ronfe, 1893), án account .is egiwen of the Countries 
xefhrough which this.bravé offiger passed, and though it 
Kross to identify accurately all the places named, 
it bs perfectly clear that*like the officer Una, he passed 
through the lands of great trees south of Kharttim, and so 
ton to the districts- described by Stdnley (“Darkest 
Africa,’ .i, p. 198; ia p. 40) and Schweinfurth (“Im 
Herzen von Africa,” ii. p. 131 ff.), to the land of the 
pygmies.. The pygmies were so well known in Egypt 
that a reference fo them is nfage in a version of the 
“Book of the Dead” of the sixth ynasty. In the 


temple at Karpak is an inscription of a later period: 
which states that “the pygmies came’ from the lands of 


the south to do service in i,” and in it, as in the earlier 
a texts, no dowbt can be entertained as to the correctness 
ofthe identification of the word zez with “pygmy,” for 
in each case it is followed by the determinative of a 
te thick-set, stunted little man. 
assuming that the Egyptians had any dominion de facto 
‘in Central Africa, but there is no doubt that as far back 
as the time of the fifth dynasty they were well acquainted 
with the products and people of that remote land. 
_ Again, on p. 21 the firmament.of bronze which Mr. 
Tozer describes is nothing but the square metal plate 
which the Egyptians thought formed the sky and the 
flaor of heaven, which was supported by four mountains 
or props placed one at each of the cardinal points ; from 
this at night the stars were hung out like lamps, and in 
fact one of the names for stars, £adesu, means nothing 
but “lamp.” The god Atlas is, of course, nothing but a 
Greek form of the god Shu, whose functions were to 
lift the sky up from the easth at dawn, to support it 
i during the day, and to let it down again at night. The 
inscriptions of Egypt would similayy afford many an 
explanation of passages in Mr.-Tgzer’s book. i 


Among minor matters it seems to us very doubtful if | - 


the name Samos is derived from the Semitic shamah 
« (p. 5); the Arabic word 4asdir-is, of course, derived 
from the Greek as Dozy showed (Suppl. ii. p. 355, 
col. 2); it is very doubtful if the names “Asia” and 
“Europe” are derived from the Assyrian words “to go 
. forth” (of the sun), and “to’set” (of the sun); the 







we should have preferred the conical to 
1 projection of Ptolemy’s map given on the 
, plate w` "ch faces p. 341.° Xt onlygremains to say that so 
fay a goes, Mr. Tozér’s book is good, and that the 
assical portions of it have’ been, carefully done; in a 
Wa edition we hope that the sources of the information 
“vhich we obtain from Greek and Latin writers, and which 
may be traced to\hieroglyphic and cuneiform recdérds, 
will be duly described and set forthe . © ie 
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We are hardly justified in’ 


La Teoria dei Raggi Röntgen. ByeProf. Fikppo” Re. s 
(Palermo : « 


Wish two plates. 
Alberto Reb8r, 1898. 


IN the first three chapters the author discusses the exist- 


emy 8vo. Pp. 64° 


waves, molecular streams, and trafisverse waves of ex- 


tremely short wave-length. He then proceais to sum- 


marise the various hypotheses which have been advanced* 
to account for the electro-dispersion of these rays, and 
their capability of bending round obstacles. Chapter vi. 
deals briefly with other kindg of new ‘erays—namely, 


Becquerel rays, Le Boms rays, and Winkelmann and ~ 


Stragibel’s “spathofluoric” rays. A comparison of the 
properties of X-rays with those of Hertzian electric oscil- 
lations of considerable length, leads Prof. Reto progound 
the hypothesis that the former are electric waves of prac- 
tically infinite length. This hypothesis, the author re- 
marks, has close analogy with that proposed by Sir G, G 
Stokes at Liverpool, who suggested that Röntgen rays 
might be due to, non periodic disturbances of the ether. 
__ In attempting to show how this theory accounts for 
the physical properties of Röntgen rays, Prof. Re has, of 
nécessity, left unanswered many questions which natur- 
ally suggest themselves, and in answering others has 
hardly made out a ‘strong case in favour of his views. 
He attributes absence of reflection to the great pene- 
trating ‘power and diffusion of the rays, and absence of 
observed polarisation to the impossibility of arriving at 
any practical result with the means commonly employed ; 
but these @xplanations can hardly be said to support the 
present theory more than any other. To account for 
cryptochréism the author has to suppose that, although 
the waves ‘are of practically infinite, length, their lengths 
are nevertheless of different magnitudes. We should 
have liked to see the question of the magnetic deform- 
ation of Röntgen and Lenard rays discussed in connec- 
tion with the present theory. ‘Why such rays should be 
produced by an apparatus so different from a Hertzian 
oscillator as a Crookes’ tube, might also well be asked. 
The authors familiarity with current research affords 
sufficient guarantee of his competency to put forward a 
theory possessing certain points of novelty. We are still 
so much in the dark as to the nature of Röntgen rays, 
that every new theory is. worthy of the careful consider- 
ation of physicists. Without wishing to commit our-’ 
selves, the theory of electric waves of very great length 
strikes us at first sight as being no less „plausible 
than many of the other hypotheses which have „beep 
propounded. A 


e 
A Textbook on Applied Mechanics. By Andrew 
Jamieson, M.I.C.E., Professor of Electrical Engineer- 
ing in the Glasgow and West of Scotland Technical 
College. Vol. ii. Pp. xiii + 388. (London: Charles 
Griffin and Co., Ltd., 189%) e of ` 
THIS teyt-book, of which this is the second volume, was 
‘vritten mainly for second and third year studerts of 
applied mechanics. Parts i. and ii, which form vol. i.,° 
dea] with the principle of work and its applications, and® 
gearing ; the present volume, divided into Parts iii. to vi.; 
includes motion and energy, graphic statics, strength of 
materials, and hydwaulics. , f . 
The volume is divided into fifteen chapters, called 
leçtures, though the gr®und covered in ahy one of them 
is generally much greater than any teacher would attempt 
in dhe lecture, and numerous illustrgtive eyamples are 
given at the end of eain chaptey. It is refreshing to fird 


the author intrgduting the ca}@ilus so freely intwa text- - 


book primarily intended for science and art students. 
In Part ii. the author discusges very fylly such infportant 
practical questions as the energy of fly-wheels, engine 
governors, and thebalancjng of moving p&rts : the whale 
section 1S avery complete and good one. The nexte 
e 8 . 
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ing theories which regard Röntgen rays as longitudinal -$ 
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section, Part iv., iS éntitled “ @raphic Statics,” nd i 


e devoted go the graphical determination of the 8tresses 


e in theẹbars of framed structures,and to the theary on 
which these graphical constructions “depend. The 
examples selected are comprehensivefand include most 


è. ‘of the ordinaryeroof and bridge trusses ; cranes, sheer 


legs, &c., are also studied. Bending moment and shear 
diagrams, which come very much better in Part v., are 
*rather out of place in Lecture xxviii. ; it'would certainly 
have been far better, and less confusing to the reader, to 
have taken them up in ‘the sectiom on strength of 
materials, which forms. Rart v. of the bo k` This sec- 
tion is -by no Means as complete as the others preceding 
it, The lectures dealing with the stresses and strains in 
beams and shafts. are full, and'well worked out ;° but 
tension is treatefl in a very half-hearted way, while struts 
and their strains and stresses are simply entirely ignored: 
-this is most unsatisfactory. It is to be hoped that in 
a new edition Prof. Jamieson will look to this. : The omis- 
sion detracts greatly from the practical value of Part v. 
. The last Section (vi.) is hardly entitled to the name of 
_ hydraulics, and it would have been far better to have 
omitted it altogether. There are only two chapters: 
one deals with the hydraulic plant in a modern gas- 
works ; it is, however, almost exclusively descriptive, 
quite unlike all.the rest of the ‘book. i 
- The last chapter is-given'up to refrigerating machinery ; 
though what-this has to do with hydraulics the 
author does not condescend to explain : it is, in fact, good 
matter in the wrong place. We confidently recommend 
the book to engineering students, who wild find it of 
much use in their study of the various branches of 


practical mechanics touched upon by the apara 
eara . B. 


Twenty-first Annual Report (1896) of the Department of 
| Geology and Natural Resources, Indiana. By W. S. 
~“ Blatchley, State Geologist. Pp. viii +718.  (Indi- 
anapolis, 1897.) - ae i 
THE contents of this volume refer very largely to the 
economic natural resources of the State of Indiana, and 
embrace the results of the work accomplished by the 
differenedivisions of the Department under Mr. Blatchley’s 
administration during the year 1896. The papers deal 


‘with thé: petroleum ‘industry in the State, composition of | 


Indiana coals, Indiana caves and their fauna, the geology 
of the middle and upper Silurian rocks of Clark, Jeffer- 
son, Ripley, ‘Jennings and Southern Decatur Counties, 
the, odlitm ‘limestone of Indiana, the natural gas of the 
State, the geology of Vigo-County, and the uncultivated 
ferns and fern allies and the flowering plants of the same 
county. Several excellent plates illustrate the report, and 
the whole volunge shows that the State, whith twenty 
years ago was noted mainly for her agricultural products, 
possesses greaf natural resources, and is rapidly assuming 
highWank as g mineral prgducing and manufacturing 
centre. Ps ‘ 

The*Mines of New South Wales, 1897.. Compiled. and 
° edited by C. W. Carpenter. . Pp. 552 + lxxviii. 
* #(Sydney, London, &c.: George Robertson & Co.) 

THE vast mineral resources of New South Wales may be 

judged by reference to this handy volume. The mines— 

which range from the mines of the Broken Hill Proprietary 

Company, “vith 6,512,000/. of dividends to a coal mine 

worked by its proprietor in his sp@re time—are in the first 

lace arranged geographically, and, in the case of each, 
particulars „dre? giyen—as the proprietorg, developr®ent, 
yields, area, &c. eIn thesgeological section of the book 
the miħes arg arranged uder the nantes of the minerals 
obtained from them. The remainder of the volume is 
taken up-with desgriptions of batteries ang ore-reducing 
works, and lists of.directors $f mining companies, New 

South Wales nfilning patents, ayd an ealphabetical list of 
“mines. » fh 
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e f LETTERS TO THE EDITOR * | . 
[The Editgr doés not hold himgelf responsible for opinions gx- 
pressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejectet 
manuscripts irggided for this or any other part of NATURE. 
No notice is takin of anogymous communications.) i 
River-Valleys and Escarpments of? 
thé British Coast. Ga 73 
In connection with the observations of American “gaologists— ‘ 
espagielly those ef Prof."J: W. Spencarand Mr. Warren Upham 
—Mi the “drowned ” terraces and cañons' of thes American, 
coast, thè eastern bordgs pf the North Atlantic afford esome 
interesting results when examined with the aid of the Admiralty æ 
charts, It has long been krfown from the researches of a 
s 


The Submerge 


Mr. Godwin-Austen, Prof. T. Rupert Jones, and ‘others, that 
British Isles are planted on a pl&form, of about 100 fathém 
near its margin, and known under the name of *‘ the 100-fathom 
platform.” I am gow engaged an a careful study of this physica 
feature, and the results, though, as yet incomplete, are of suche 
interest that I may be permitted to place them brief} before 
your readers.: By tracing the contours, ‘which may be drawn on 
the chart of the British Isles from the neighbourhood of Rockall 


-as far south as the entrance to the Bay of Biscay by the aid of the 


very numerous soundings, two ‘wéll-marlted ‘features may be 
recognised. The margif of the platform is very-nearly defined 
by the 100-fathom line off the coast of Scotland, where it 
terminates along ‘‘the Vidal Bank”; but from this level it 
gradually falls away southwards, till at the entrance tọ the Bay 
of Biscay it reaches’ the 200-fathgm contour ; from this margin 
the floor of the ocean gradually slopes upwards to the: coast, so as 
to constitute a shelving plain with little interruption, West-of“ 
the coast of Ireland the platform is as broad ‘as Ireland itseff; 
that is, about 20Q miles at its greatest breadth ; and here it . 
breaks off in a magnificent escarpment of no less than about e; 
1300 fathoms (7800 feet) in height, its base giving place tora _ 
second gently sloping plain from 1500 to 2000 fathoms ; or go00 
to 12,000 feet in depth, leading down to abyssal regions. This 
grand escarpment of about 7000 feet in height is continuous with 
the Vidal Bank, and opposite the English Channel bends sharply 
round to the eastward ; In some degree conforming to the outline 
of the land. That this escarpment was once an emergent 
physical feature, corresponding to’ those of Eastern America, 
now submerged, or of the now unsubmerged terraces of Colorado, 
is a deduction of which I am now absolutely convinced, not- 
withstanding the stupendous physical changes which the fe- 


' duction involves, We will now proceed to consider briefly some 


evidence of a corroborative kind, from which I cannot, see any 
possibility of escape ; I refer to the existence of river-valleys now 
traceable across the British platform, and opening out into 
gorges on approaching the ‘edge of the escarpment. ‘Some of 
the existing river-courses; like those of the Severn and the 
Kenmare rivers, are somewhatgobscurely indicated by the sound- 
ings across the platform ; but there are two distinctly traceable 
river-courses which are now gitogether submerged: the first @ 
descending from theeIrish Channel; the second through the 
English Channel. Assumjng for a ‘moment, what will scarcely 
be denied, that the platform down to a depth of 100 to 200 
fathoms was formerly a land surface, it is clear that the streams, 
entering from the existing lands must' have had an outlét by 
means of rivers entering the Atlantic westwards. The examina- e 
tion of the soundings shows that this drainage was effected by 
means of two large rivers running near the centre of these 
channels, receiving the streams from either side. On tracing: 
them across the platform, and on approaching the edge of the 
escarpment, we find the chahnels rapidly deepening, and within 
a mile or two of the edge taking- the form of deep and narrow " 
gorges, ultimately broadening out into ‘‘ embayments,” descend- 
ing down to the very base of the escarpment INF; i 
corresponding to the ‘‘ base levels of erosion” o 
geologists ; and also represented by some of the 






jords. | Such physical features gre altogether terresM@ial. It is 
impossible (as it seems tọ me)‘ that they could 1 e been « 
originated while the region referred to was in its pres ne 


dition: of: ocean-bed. One pértion of ¢he river-valley whi 
drained the English Channe] is very clearly indicated on the Z 


.chart under the name of the ** Hard Deep.” This gorge, a 


a quarter of:a mile broad and seventy mìleg in length, occupies™ 

that*narrow part of the channel butween ape de la Hague oma 

the cogst of Fmnce and the Bill of Portfind. .Throughout the . 
s . -e +- 
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course ofəthis old river-valléy over the platform #he channel has, 
` to a great extent, been choked up and nearly obliterated by tle 
deposit of sediment constantly gging on for long ages; but along 
this part of its course, owing doubtless to the force Of the tidal 
currents due to the narrowness of thegharinel, the sediment has 
apparently not beer? able to accumulate ; henge the well-defined 
banks of rock which the soundings disclog:. As regards the 
«submerged channels of the existing rivers erfering the Atlantic 
westwards, only faint indications can be@btaified from the sound- 
» ings; not ig this surprising when we recolgct that the North 
Sea, the Trish Channel, and portions ofthe ocean bordering the 
north-western coasts of tlte British” Isles havetpeen cover@] in 
part by lfnd ice, and ‘altogether by the muddy waters of "the 
_ later glacial seas, giving’ place to thes@of the present day ; the 
mud, sand and shingle thus depotited havg sufficed to cover thg 
‘Pid floor of the platform for many feet in depth in most places, 
al to fill up the channels of the streams formed during earlier 
em@rgence, The total distance from north to south through 
which these observations extend is about 5co miles. I hope to 
be able.to return to the subject later on. Isowarp HULL. 





*. The Use of*Compressed Coal Gas. 


Ir may be of interest to users of the limelight to put on record 
the following occurrences. ` 

A 40-feet cylinderewas filled withẹ coal gas at a pressure of 
120 atmospheres by a leading London srm gn March 15, 1897; 
a small quantity was used, and the cylinder stood till October 
9.. It was then ysed fora mixed jet, and at the end of half an 
hour the light began to decrease, and in another quarter of an 
-hour practically no gases were ‘issuing. On relighting the jet 
the light was found perfect, afd the fault was ascribed to the 
Beard’s regul&tor. ae 

The cylinder was again used on March § last, and again after 
half an hour the light began to fail; but on turning the taps 
full on something audibly blew out of the nézzle, and the light 
was perfectly restored, 

The lime blackened excessively: while white-hot, the ‘hydro- 
gen” was turned off and the oxygen allowed to play on it, when 
the deposit turned a brilliant orange-red. 

The coal gas was then passed through a glass tube gently 
heated in a Bunsen flame—a copious metallic mirror which gave 
the test for iron was formed. 

It seems probable that the jet was choked by the decomposi- ‘ 
tion of iron carbonyl at the high temperature. In any case 
there is an obviouS disadvantage in storing for a considerable 
time compressed coal gas in steel cylinders, altogether. apart 
from the possible damage to the cylinders, which has been 
shown to be small. C. E. ASHFORD. 

Harrow, March 19. . 


Hi 


THE SCIENCE BUILDINGS AT SOUTH , 
s KENSINGTON. 


Q INCE the nation acquired, a good many years ago 
bd now, a plot of ground, from the Royal Commis- 
sioners of the Exhibition of 1851, at a cheap rate, on 
which to erect buildings to fostes teaching and research 
in Science and Art,there have been many schemes put 
forward, but nothing done, till at last the teaching of 

, Science has become desperate. The Government have 
known this fully, and a few years ago plans were designed 
to bring to a head the various schemes by erecting 
Science buildings on the west side of Exhibition Road, 
and the Art buildings on the east side, an allocation of 
the spare land which had been ‘accepted in principle by 
everybody. e 
But now it appears there has been sudden volte face. 
Seeing that ud’ the present moment Art does not require 
all the space at its disposal on the east side, the inter- 
stices arg to be filled up with certain of the sciegee 
buildings as we gatherefrem the statement made by 
the -Fst Commissioner of Warks, on Thursday last: 

. “The Government,asked for the large sum of 800,000/. 
. fgr the completion of the buildings at South Kensington 
* i connection with Science and Art. He was quite certain 
that the Committee would admit that the settlement of 
this question had Qgen demanded both by the House*and 
by the public for many years past., In -1898 the decifion 
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was teme to to proceed with tha building to com? 
plete the accommotlation for the Art Museum,eand 


for housing the administrative depaftments of Science e 


and Art. Plans weree accordingly prepared jy Mr. ° 
Aston Webb, and gccepted, for a building to occupy the 
land on the south side of the Museum facing the Crome, 


well Road ; but the sources at the dispos@l of Chancellors ‘9 


of the Exchequer, on both sides 8f the House, unfor- 
tunately did not permit of the grant of thé necessary 
funds, and the scheme had since then been in abeyance. ° 
Since that scheme was formulated, and partly in’ con- 
sequence of the report of the Cominission on Secondary 
Education, it was in contemplasion to moye to the Edu- 
cation. Office the secretariat of the Science and Art ` 
Department, and further—in accordance with there- 
commendation of the Select Committeg of last year on 
the South Kensington Museum—it was dedided to re- 
move the official residences and certain other temporary 
buildings, which were-a source of danger from fire. 
With this additional space at disposal, it would now be 
possible to provide on the eastern side of Exhibition 
Road the necessary accommodation for both Science and 
Art, Itwas, therefore, intended to build, in addition to 
the building proposed in 1891, further buildings which 
would complete the frontage on the Cromwell Road and 
Exhibition - Road. sites; and,,in the opinion of the 
Government, that'.would amply .meet the requirements 
of both branches for many years to come.” : 
On this proposal the 7z7es remarks :— ' 
“ How far these projects, which the Government regar 
as all that can be reasonably demanded, will be satis- 
factory to those who take more than an official interest 
in the matter it would be premature to speculate.” 
. We donot think it “premature” to. state that it is to 
be hoped:that the Government before they go further 
in this matter will obtain some-opinions from men of 
science. The suggestion appears little short of disastrous, 
having regard for the future representation of scientific 
teaching and illustrations in our National Institutions, 
for surely the Empire, will outlast another century. These 
remarks are not made because the sum asked is too little, 
for we.do not believe a Committee, say of the Royal 
Society, or the President ¿and Council.of the, Society ` 
itself, appointed to consider the matter, would see its way 
to spend. more than 250,000/..to cope with the present 
needs of Science. r 





SKIAGRAPHY AFTER INJECTION OF THE 
BLOOD VESSELS WITH MERCURY. 


TO elucidate the relations of the various opaque Struœ 

tures of the body,to one anoth@r whilst undiséurbed 
by the pxocesses of dissection, is one of the numerous 
uses to which skiagraphy has been appéied. 

It is obvious that this-process may be extended to the 
blood vessels in the dead body by filling fhem with some 
medium which is opaque te the X-rays, and in thé way- 
their relative situations to each other and to the bony 
skeleto? may be studied with facility, Varéu@ ex- 
perimenters have occupied themselves with the task ofe 
producing such skiagraphs, and amongst a considerahlee 
nurfiber‘who have obtained successful pictyres may be 
mentioned Duttop Raw, and Remy and Contremoulins, 
the former of whom employed a plaster injectign mass, 
the latter one .of wax in which bronze powder was 
suspended. . . 

These results, though sufficiently encouraging, werg e 
notewholly satisfactory, and one of us ¢H. J. S.) deter- 
mined to folléw out a method whi®h he Rad devised 
before he became acquainted with the work @f other 
observers, and in which rfetallic® nterctry had been 
selected as tlp substance to be injected. The results of 
our experiments with it h@vebeen moSt satisfactory, and 
it seems probable ghat with the greater experience which 
we have now gained in tiie methods of carrying, out the, 
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detajls of the procésg, still better ework may be done 


e than has yet been "accomplished. 


e` Thegplan which has been adoptgd is very simples The. 


blood vessels of the part to be injected ate well washed 
out with a splution of six parts of tommon salt in a 
thousand parts og water, and the mercury is then injected 
by inserting into the principal artery a canula ‘connected 
with a small reservoir of the metal by a piecè of rubber 
etubing. Care must be exercised to prevent the presence 
of airein thé tubing or canula, and the mercury should 
be injected at a moderately low pressure, which naturally 
varies in different cases, but as a general rule may. be 
- taken at about $0 to 50 mm. of mercury. If the pressure 
is excessive there is'considerable risk that the resistance 








g 
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e Fic. 1.—Arteries of head and brain in a child. 
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which the’ capillaries offer to its advance will be over- | the X-rays, the 


come, and the veins will be filled as well‘as thé arteries. 
Ong vesy important detail is that the injected specimen 
should be emoved as little as possible after the injection 
has been effected, as any shakirtg or change of position 
és apt to cause breaks to occur in. the column of 
mercury, amd *thys to interfere with ghe succes® of 
the skiagraph. œ. è : 

We shave also found that if the sjecjmen has to be 
kept for some tinte before fhe injection is made, one can 
preserve it very satisfactorily by filling thé blood vessels 
with a 5 per cent. solution Of “formalin, which in no way 
interferes with*the subsequent injection, except that it 

e lessens Somewhat the calibre of the vessels. 
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» The skiagraphs pave been taken in the ordinary way; - 


j the authors lave employed a 10-inch spark “ Apps- 


Newton ™ coil, and, as a rule, ordinary focus tubes sup- 
plied by. Mr. Newtog, which they have found very 
satisfactory. Og, the illustrations which accompany this 
paper, Fig. 1 repfesents ghe arterial system of the head 
of a cltild. The€brain-is zz sé within the cranium, ande 
the whole is injécted® through the carotid artery in the 
neck. The verySabundant blood supply to. the basa 
ganglionic masses of the brain is well shown, and it is | 
int@#esting td’ note the great tortuosity of the internal 
carotid ‘arteries as they pass through the base of the 
skull, by which the forfe eof the sudden rise of blood - 
Pressure on the advent gf the pulse wave is reduced sg 
7 far as to prevent an undue strain B 
thrown on thé delicate structures widhin 
the cranium. In order. to..prevent the 
® escape of mercury through the several 
vessels in the neck, the head was placed’ 
.. upside down upof a small beaker, whose 
shadow appears in the photograph ; 
where large vessels had been severed, 
` clamp forceps were'applied.. -> 
e ' Phe other illustration (Fig. 2). shows 
the result of an injection of the branches 
of the system of the süperior vena cava. 
The subjeet in this case wasea young 
child, and the incomplete ossification of 
the bones,- é¢specially neas the joints, 
may be ‘incidentally noted. (= ee? 
“In this instance’the body was placed 
lying .on its. back on: the ‘photographic 
plate, whilst the Röntgen lamp was” 
fixed in :front of the chesti;. and there- 
- fore the anterior part of the bony 
skeleton is rendered indistinct, ‘whilst 
‘the’ vertebral column and posterior 
‘portions of- the ribs are relatively pro- 
minent. The‘injection has ‘filled: the 
. main branches’ of the superior caval 
_ vein and the spinal ‘veins, and ‘it, ‘has 
, penetrated, also into the right auri¢le 
and ventricle, from which:it has reached 
“the larger ‘divisions of the pulmonary 
artery. - yA Ate cue Res hsS one 
It.. must. be. remembered,. in identi- 
fying the various structures in. the 
‘photograph; that when‘ a print is ‘taken 
froma ‘eegative ‘the relations of the 
parts-are revérsed as ina mirror image, 
and thus¢what is really on the right-C 
hind side in the specimen appears on 
the left in the print, and vice versd. 
This can, when desired, be obviated 
either by producing the print by the 
single transfer carbon process, or“by*,, 
taking the original skiagraph with the 
film side of the negative. furthest from 
the subject. In this case, since glass 
considerably obstructs the passage of 
negativé-should be on a celluloid sup- 
port, and the sensitised surface may be laid upon a ' 
‘fluorescent screen.* When this is done, the rays after 
having penetrated the film are still further utilised by 
inducing fluorescence of the screen, which in its turn 
@ats on the emulsion of the negative. The resylt of the 
manceuvse, though somewh&t Shortening the length of . 
exposure, seems to rendér the resulting impression rather 
less sharp in its-definition. * . ` : 
A point which must impress any one who looks gt | 
these photographs is the extraordinary vascularity of tlie ° 
tissues of the body, and one might yeasonably-wonder 
hoy? comparatively small wdunds, tofsay nothing of the 
largegand deep incisigns which are required in the course 
°. e 
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‘of many surgical operations, do not in@vitably dead to 


* the death of the sufferer by hamorvhagg. The reply to 


this is, that did the prevention of hemorrhege depend 
solely on the efforts of the surgeon, there is little doubt 
that even smal] wounds would prove inevitably fatal ; 
but provision has been made by naure to-meet the 
emergency, and the bleeding‘is largely stopped .by what 
is known as the natural arrest of eemprrhage. 

It is not possible to describe this pgocess in detail in 


* the present paper, but the main elements involved are 


the fact that blood on escaping from the vessels gends 
to coagtilate, and sb forms a plug which prevenjs further 
‘escape, and that the severed weseel retracts up its sheath 
so that the plug is more efficiently supported, whilst the 


"Y diameter of the ‘vessel is itself greatly reduced by the 


” 


.“wgntraction of the museular elements in its walls. By 
these means the blood flow is temporarily checked, and 
as the wound gradually heals, secondary changes -occur 


‘in the cut: vessels which lead to their permanent 


occlufion. e 








Fic. 2.—Injection of veins in chest. 


Another fact that is well illustrated in such skiagrams 
is the extreme freedom of anastomosis between many of 
the smaller vessels which arise at different points of the 
chief arteries. It is this system of anastomosis which 
permits surgeons to ligature the main artery of a limb 
without running serious risk of mortification following 
the operation; as the blood, unable to pass by its 
ordinary channels, dilates the smaller vessels whick 
bridge the. occlusion, and thus éstablish an ¢fficient 
collateral circulation in the course of a brief period after 
the ligature has been applied. H. J. STILEs. 

. ; H. RAINY. » 
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SIR HENRY BESSEMER, F.R.S. 


k | ‘HE death of Sir Henry* Bessenter, announced last 
week as we went to press, removes a leading re- 
4 


presentative of the world eof applied science, and one 
whose inventionsiMvolutionised' a qanufaguring protess. 
i nuda p 
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H@nry Bessemer was born in*18r3 at Charlton, in 
Herts? and was thus eighty-five yars of age dt the 
time of his death. From his father, wha was an artist,” 
and a member of thé French Academy of Sciefces, he 
seemed to have enherited certain artistic tendencies, for 


at an early ‘age he showed a fondness,for modelling and e 
He soon, hewever, turned his at- © 


designing patterns. 
tention to other matters, and began the Igng series of 
inventions which carried him on to fortune. His success 
commenced with the invention of a means of.manu- 
facturing bronze powder or “gold” paint from Dutch 
metal. Thi# invention laid the foundation of his fortune, 
and it was the profits of the manufactuee of the bronze 
powder which enabled him to carry on experiments in 
thé metallurgical process which bears his name. 
Bessemer’s first experiments to imerove the quality 
of iron were made in 1855. He was not an iron manu- 
facturer when he.began his work, neither was he a 
metallurgist. But he possessed the true instincts of an 
investigator, for he was quick to observe and sound in 
his deductions ; and the man who possesses. and utilises 
these qualities is a man of science, whether he has had 
a systematic'training in theoretical principles, or not. 
His own account ‘of the observations and reasoning 
which led to the idea of the Bessemer process is in- 
teresting. While making experiments with iron in the 
open-hearth furnace, the following incident occurred :— ` 
“Some pieces of pig iron in one side of the bath 
attracted my attention by remaining unmelted despite 
the great heat of the furnace, and I turned on a little 
more air through the fire-bridge with the intention of 
increasing the combustion ; on again opening the furnace 
door after an‘interval of half an hour, these’ two" pieces 
of pig still remained unfused. I then took an iron bar 
with the intention ‘of pushing them into the bath, when 
I discovered that they were merely thin shells of decar- 
bonised. iron, thus showing that atmospheric air alone 
was capable of wholly decarbonising grey. pig iron, and 
converting it into malleable iron without puddling or 
other manipulation. It was this which. gave a new turn 
to my thoughts, and after due consideration I became 
convinced that.if air could be brought into’ contact with 
a sufficiently extensive surface of molten crud@ iron the 
‘latter could rapidly be converted into malleable iron.” 
On August 13, 1856, Bessemer read a paper at the 
Cheltenham meeting of the British Associatioa, entitled 
“ The Manufacture of Malleable Iron and Steel without 
Fuel,” this being the first account that appeared shadow- 
ing forth the important manufacture sjnce kn6wn as the 
Bessemer process. The paper, however, was not printed 
in the Association’s Report for 1856, and the titla, where 
mentioned, it maybe noted; is quoted without the word 
se malabis .It was followed, in 1865, by a long com- 
munication, read at the Birmingham meeting, “On the. 
Manufacture of Cast Steel; its Progre$s and Employ- 
ment as a Substitute for Wrought Iron” Sir Mp (now 
Lord) Armstrong, the President’ of the Sectiorg in re- 
ferring® to it, remarked as follows :—“ The ee from 
Mr. Bessemer upon steel cannot fail to be highly valued 


- by the Section. The growing importance of this materjaa 


anel its rapidly extending sphere of usefulness, have 
attracted attentiqn in-a special degree to the question of 
economy in its production ; and certainly no one has 
contributed so Jatgely as Mr. Bessemer to pur advance 
in this direction.” m . 

The -first honorary recognition of the importance of 
tha Bessemer process in this country wag made by the 
Institution of*Civil Engineers in 1859 by the award of 
the Telford medal. In 1871783 he was Presidegt of the 
Iron and Ste@l Institute, awd in 14872 he received the 
Albert medal of the Society of Arts “for theeeminent 
services rendered by han*to Arts Manufacture, and 
Commerce, in deyeloping the manufactuye of steel.” 

In 1874 he was a menfber of a Committee appointed tQ. 


.? 8 


x” 


‘ 





* consider what steps ceuld be takeq in, furtherance of the 
use Of steel for s{ructural purposes, and signéd the 
* yeport, whfch yas issued in March 1877.- He was elected 
‘a Fellow of the Royal Society Juste 12, 1879. His cer- 
tificate of claim is probably as short as eny ever set forth 
e for candidature? bearing, as it does, the single sentence, 
*“ Discoverer of the Bessemer process of making steel.” 
* in the same year he received the honour of knighthood, 
and in 1880 was presented with the freedom of the City 
of London. From abroad he received many honours. 
He was offered the Grand Cross of œhe Legion of 
Honour; but as permission to wear it was refused, he had 
to be content with:a large gold medal given him by 
< Napoleon III. He was an honorary member of the Iron 
and Steel Board of Sweden; a freeman of the Cityof 
Hamburg, hogorary member and gold medallist of 
the Society ‘of Arts and Manufactures of Berlin, and a 
Grand Cross of the Order of H.I.M. Francis Joseph of 
Austria. 

His written contributions to science were very limited. 
The Royal Society’s “Catalogue of Scientific Papers” 
contains one other besides the two already given, viz. | 
“On the Resistance of the Atmosphere to Railway 
Trains and on a means of lessening the same 
(Franklin Inst. Journ, vol. xiv, 1847). It is in con- 
nection with his metallurgical labours that his name will 
go down to posterity ; and as‘an inventor who refused to 
be discouraged by obstacles, and pertinaciously held on 
to a scheme until it carried him to success.. 





_ NOTES. | a e 
A SPECIAL meeting of the Royal Society’ will be held in the 
rooms of the Society at Burlington [Touse on Thursday, March 
31, at 4.30 p.m., to receive preliminary statements as to the 
results of observations made during the recent total solar eclipse. 
Communications will be made by the Astronomer Royal, Sir 
Norman Lockyer, K.C.B., and other gentlemen. 


Mr. Curen’s communication in another column relating to. 
the present disturbed magnetic conditions is most interesting in 
relation to the recent eclipse. The remarkable association of a 
great numlser of sun-spots was connected in the telegrams from 
Viziadurg with the brightness of the corona, and the absence of 
the equatorial extensions seen at the period of minimum sun- 
spots. The ‘wonderful chemistry of the spots may also be 
referred to recent observations indicating chiefly the presence 
of scandium,and vanadium. "Magnetic storms and aurore there- 
foye are little to be wondered at. Were there any indications 
in Januayy and February ? 

` AT the meeting of the British Association held a Toronto 
last year, a resolutio was passed by the general committee, re- 
e questing the Coungil to consider the desirability of approaching 
* the Government with’ a view to the establishment in Britain of 
experim\rftal agricultural station® similar in character to those 
which gr\ producing such satisfactory results in Canada gnd else- 
where. TH® proposal was referred: by the Council to a special 
qpmmittee, which has since made a report. 
while agreeing that some central-institution might be of great 
use in the improvement of agriculture in thjs country, pointed 
out that there are already a number of independent bodies, con- 
nectefl with agricultural societies, colleges, and county couricils, 
which are condutting agricultural inwestigations, and that it 
e would be undesirable to approach the Government without the 
. co-operation apê sippgrt of these various bodies The Covlicil 
of the British Association has accepted this report, and has 
requested® the gomrpittee to’ gommunicate® with the various 
institutions interested in agriculture throughout the country, and 
to ascertain their views upoh the subject. We aré informed that 
‘the committee arepow in communication with the various insti- 
_tytions referred to, in order to obtaih a combined opinion upon 
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‘Pearson, W. A. Price, Prof. John Munro. 
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the desifability oP the’ creation by the Government of ‘#centraf | 


agricultural institution, for the purpose of undertaking agricultural 
research, ané@ of acting as a centr@ of union for the various bodies 


| conducting similar researchgs in this country, and of affording 


them advice and assgtance when desired. . 

Tar fojlowing offigers of sef&tions have been appointed for the 
Bristol meeting of the Bitish Association :—Section A—Presi- 
dent: Prof. W. ‘E.eAyrton, F.R.S, Vice- Presidents": 
Rücker, F.R.S., Prof. S.e P. Thompson, F.R.S. Secretaries : 
ProfgA. P. Chattock, Prof. W. Ti. Heaton (Record), J. L. 
Howard, W. Watson, E. 7. Whittaker. Section B— President ¢ 
Prof, F. R. Japp, F.R,S. * Vice-President : Prof. W. Ramsay, 
F-R.S. Secretaries: Dr. C."A. Kohn (Recorder), Dr. T. K. 
Rose, F. Wallis Stoddart. Sectien C—President: W. x 
Hudleston, F.R.S. Vice-President: E. Wethered. Secre- 


Prof, «: 


taries : G. W. Lamplugh, Prof. H. A. Miers, F.R.S. (Recorder), , 


E. Wilson. 
F.R.S. Vice-Presidents : Prof. F. Goth, F.R.S., Prof. L. C. 
Miall, F.R.S. Secretaries : W. Garstang, Dr. A. J. Harrison, 
W. E. Hoyle (Recorder). Section: E—Vice-Presidents : Colonel 
F. Bailey, Dr. J. Scott Kgtié. Secretaries® H, N.’ Dickson, 
Dr. H. R. Mill (RecOrdef), A. J. Herbertson, H. C. Trapnell. 
Dr. J. Bonar. ` Vice-President: Prof. E. 


'C. K. Gonner. Secretaries: E. Cannan, Prof. A. W. Flux, H. 


Section H—Presi- . 
dent : ‘E. W.. Bralfrook, C.B. Vice-President :'C. H. Read. 
Secretaries : H. Balfour, J. L. À Myres (Recorder), Dr. G. Parker. 
Section K—President : Prof. F, O. Bower, F.R.S.” Vice-Pre- 
sident: Prof. H. Marshall Ward, F.R.S. Secretaries: A. C. 
Seward (Recorder), Prof. J. B. Farmet, J. W. White. , 


. Sır Georce KING has retired from the superintendentship 
of the Royal Botanical Gardens, Calcutta, and has been succeeded 
by Surgeon- Major. David, Prain: 


Tue Bakerian Lecture’ will be delivered at the’ Royal Society 
this afternoon by. Dr. W.J- Russell, F.R.S., the. subject being 
‘* Further experiments on.the action exerted by,certain metals 
ae other bodies-on a photographic plate.” 


+ THE centenary ofthe discovery of the voltaic pile will shortly 
be celebrated at Volta’s birthplace on’ Lake Como. ° 


M. ÉMILE PICARD, member @f the Paris Academy of Sciences, 
and professor of higher algebra in the University of Paris, has 
been elected corresponding member of the Berlin Academy of 
Sciences. 

Dr. Lupwic Monn, F. R. S., has been elected a member or 
the Athenæum Club, under the rule which empowers the Com- 
mittee to elect annually nine persons ‘‘ of distinguished eminence 
in science, ‘literature, the arts, or for public services.” 

THE annual meeting of the Iron and Steel Institute of Great 
Britain will be held in London on Thursday and Friday, May: 
5and6, At this meeting, thg Council will present their annual 
report for 1897, and a number of papers will be read and dis- 
cussed. The autumn meeting of the Institute will be held at 
Stockhôlm, under the auspices of the Swedish Association of 
Tronmasters, on Friday and Saturday, August 26 and 27. T 

"BHE Academy of Mathematical and Physical Sciences ‘of 
Naples offets a prize of 500, lire *for*the best memoir on some 
subject connected with stereo-chemistry. The essays, which 
must be in Italian, Latin or French, mtist be sent in to the 
Secretary of the Academy net later than June 30, 1899. & 
prize of 1000 lire has just been awarded by the Academy to 
Prof.eGiuseppe de Lorenzo for his sy | on the- pleistocene 
lake of Southeen- Italy. p : : 


4% 


Section D—President : Prof. W, F. R. Weldon, * 


Higgs (Recorder), W. E. Tanner” Section G—Presidéent: Sir 
John. Wolfe-Barry, F.R. s. Vice. President: G. Ff. Deacon. 
‘Secretaries: )` Prof. ` T. H. Beare (Recorder), H. WH 
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THR Royal Academy $f Sciences of Bologha annownces that 
a gold medal in memory of Aldini wll be awarded in £899 
for the best essay on, galvanism (animal electsicity). The 
essays may be either in Italian, French or Latin, or may be 
in any other language, provided the author sends in a trans- 
lation in one of these languaggs. They may either be in 


“manuscript or printed, provided that’ in the latter *case their 


publication fas taken place within the two years preceding the 
award. e Papers competing for the prize åre to be sent before 
May 29, 1899, addressed to the Secrelary of she Royal Agdemy 


. of Sciences of the Institute of Bologna. 


Pror, B. BRAUNER, of Prage, Addressed an extraotdiñary 
meeting of the Chemical and Bhysic& Society of Univer8ity 
College, London, on Friday, March 18, and gave an account of 
Fs investigations with regard to the elements thorium, praseo- 
dymium and neodymium, his revision of the atomic weights of 
the latter elements, and their probable posifions in the periodic 
table.* In concluding kjs address, Prof. Brauner drew attention 
to the scientific importance of further investigation among the 
rare earths, and expressed a hope that more chemists would enter 
this field of research, which promiged results of the highest value. 
In proposing a vote of thanks, Prof Rapsay pointed out that 
the work, of which an account had been given, was a monument 
of careful experiment and extraordinary industry. Although it 


` might appear to many present shat an enormous amount of labour 


had been expended on an obscure corner of chemistry, it must 
be remembéted that it waf precisely such work which bore on 


the whole of chemical theory; and, indeed, which might be 


28 to make it famili 


expected to influence chemical manufacturgs at a future date. 
It was possible that in the middle of the next century these re- 
searches of Prof. Brauner might bear fruit in extensive industrial 
application, and that these researches might become household 
words in the mouths of future generations of chemists. Prof. 


Tilden, in seconding the vote of thanks, desired in the first place | 


to offer to the Society his own thanks, and those of his colleagues 
and students who were present, for the courteous invitation which 
had been extended to them. He congratulated Prof. Brauner 
on the success which so far had attended his labours, to which 
“he had brought so large a supply of patience and perseverance, 
and in framing his hypotheses so much of the inspiration of the 
poet. In regard to the origin of these strange elements, the 
choice seemed to lie between the notion that they represented 
the ruins of a former state of things, or they might stand for 
those * old worn particles” referred to by Descartes, and on the 
other hand the idea that they resulted from the condensation of 
the original protyl, though in some way the process differed 
from that which gave rise to the rest of the elements. With 
regard to cobalt and nickel, which had been mentioned, he 
thought it probable -that their atomic weights would ultimately 
turn out to be not quite so nearly identical as sometimes supposed. 
At the close of the meeting Prof. Brauner exhibited the absorp- 
tion spectra of salts of praseodymium and neodymium, and a 
number.of specimens of the pure salts. 


At a meeting of the Associated Chamber of Commerce, on 
March 17, Sir H. Stafford Northcote, - Bart., -M. P., in the 
chair, the following resolution was carried unanimously :—» 
That, in the opinion of this Association, the compulsory 
adoption within some limited period of the metric system of 
weights and measures legalised by the Act of last Session be 
advocated by every possible means, with the view of indueing 


Her Majesty’s Government*to Afford facilities for the &mendment* 


of the law in this respect, sand that a copy of this resolution be 
sent to the President Sf the Board of Trade and to the First 
Word of the Treasury, This Assoviation usges the Government 
meanwhile to adopt the metric system of weights and measures, 
as far as possible, in all Government contracts and returfis, so 

to ithe peoples and retommengs | Sndi- 
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vidil Chambers of, Commerce toepfess the matter upon the e 


attenfion of local governing bodies, to ehe end that these alsa 
may employ the system,in all public contracts, and thug’ facilitate: 
its general adéption. 2 


WORK has just been begun upon a new buñding—the Horni- e 
man Free Museum—which Mr. F. J.sHorniman, M.P., intends® 
to present to the inhabitants of Dulwich ande the neighbour 
hood. Several years ago Mr. Horniman filled a house at Forest 
Hill, London, with curios and objects of natural history, and 
made this mpse®m free to the-public. He now proposes to 
house the collections more elabowtely, and if is for this purpose 
that the new building is to be erected. The building will con- 
tan two lofty galleries, each 100 feet long, lighted from the 
top. In addition, there will be a large legture theatre capable 
of seating 300 people. The galleries will be divided int6 various. 
courts, each devoted to a separate class of objects. Special’ 
provision will be made for the zoological and entomological 
specimens. Around the site of the new museum Mr. Horni- 
man has purchased fifteen acres of ground, which he intends 
to convert into a public park and recreation ground., One of 
the mansions at present occuping the site is to be fitted up as.a 
free library and club house, separate rooms being devoted to the: 
free use of the scientific and other clubs in the neighbourhood.. 


THE Atheneum announces that the Accademia dei Lincei has: 
chosen Prof. Eugenio Beltrami'as president, in place of the late 
Prof. Brioschi. The new president of the most important 
scientific society in Italy, like his predecessor, is a mathema- 
tician. H% is a native’ of Cremona, sixty-three years old, and 
has enriched his special branch of literature with a series of 
works on differential geometry, electricity, and magnetism. He 
is at present occupied with the editing of Leonardo da Vinci’s. 
sf “Codice Atlantico, ”. 


Some few years ago the attention of readers of NA’ TURE was. 
directed to the then very remarkable utterance of an Oxford 
theological tutor,on the subject of evolution. We refer to the 
late Canon Aubrey Moore. We now quote a striking passage- 
by another Oxford teacher, whose sincerity and philosophic 
acumen are becoming generally recognised—the Rv. Charles. 
Gore, Fellow of Trinity College, Oxford, and Canon of West- 
minster. The lecturer, after referring to the extraordinarily: 
free way in which St. Paul quotes the Old Testament, says that : 
t Thereby.we learn a lesson which we have got to learn, that 
Divine revelation does not include critical metyods. God 
leaves us to the critical methods naturdl to every age, aad 
each age must readjust its criticism. @Vhat God doeg give us. 
is a moral and spiritual revelation of His own being and of our 
being, of our destiny and of our sin, anè a revelation of the 


Divine means that God has taken for our,recovery ; and we ‘ 


have got to learn that lesson. Divine revelation is in the 
things of faith and morals—&s we say, is ef, ew things ;. 
and we only bewilder our intelligences and cause ugbling- 
blocks if we try to assert that Divine revelationis given of 
these matters of natural science which progress from age to 
age by human investigation.” The passage is quoted from a 
verbatim report jn the Guardian, as it was delivered in 
Westminster Abbey, to.a crowded audience of thoughtful men. 
on March 11, duging Canon Gore’s third Lent Jecture dn the: 
epistle to the Romans, e : s 


IN Annalen der Hydrographie und marttinen Meteorologie fr 
February, Dr. W. J. van Bebber has an @rticle on weather pre- 
diction, with espeqdal reference { the storm signal gervice on 
the German coats. The autho lays stfessupofi the difficulty of 
obtaining a clpar idea of the success-of weather predictions’ in. 
different countries owing to” te various “methods of checking 
them, and thinks that the,only safe criterior? is the opinion of 
the public most interested in them. He makes variouseproposal$ 
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® for the jmprovement of the® forecast, nost of which have been 


epreviously opnsidered, %. g. : (1) The extension of telegraphic 
éommunieation tô islands inthe North Aplantic. aC) The istro- 
duction of the so-called circular system of gominunication, by 
e Placing the principal stations and central offices throughout 

‘@ Europe. in direct telegraphic correspondence with each other, 
immediately after the observations are taken. (3) More frequent 
telegrams, and where possible the establishment of telemeteoro- 
graphs, or instruments reporting the chief meteorological elements 
continuously to the central offices. This arrangement already 
exists at a few places on the continent. (4) A ditect exchange 
of telegrams between various signal stations. (5) The adoption 
of means for more generally disseminating the principles, of 
weather conditions among the public, and the publication of an 
atlas containing’ types of weather, by means of which telegraphic 
reference to conditions similar to those actually existing might 
be made, without waiting for the publication of weather charts, 
as at present. The serious question of expense underlies the 
adoption of any of these suggestions. 


THe Industrial Commission, appointed by the Lieutenant- 
Governor of the Isle of Man, to consider the best means of pro- 
moting new Manx industries, received from Prof. Herdman, at 
a meeting held last week, some important evidence relative to 
encouraging Manx sea fisheries, spawning beds, and hatcheries. 
Prof. Herdman_ expressed the opinion that the failure of the 
herring fisheries was more due to natural causes, sich as the 
absence of food-or changed meteorological conditions, than to 
overfishing or other cause that could be controlled. "He did not 
think that fish were scared away, because the herring was a most 
tenacious fish, and would go where it wanted in spite of great 
difficulties. He did not think that steam trawlers did much 
harm by destroying spawn. On the contrary, they rather did 
good by catching the fish (haddock) that lived on herring spawn. 
He agreed that the three-mile limit was a good rough and ready 
method,of preserving young fish. To obtain any other method 
of protection would require international law. With regard to 
hatcheries, he favoured the establishment of hatcheries for 
cod, plaicegand white sole at Port Erin, and oyster beds at 
Derbyhaven. 


AN interesting report has been made to the Essex Technical 
Instruction Committee by Mr. T. S. Dymond, the Staff Lec- 
turer on Chemistry, on the damage done to the land by the 
salt-water ffood dug to the injury of the sea-banks by the gale 
afd high tide of Noysinber last. From this report it appears. 
that round the coast of *Essex alone about 50,000 acres of land 
were flooded by the overflowing of the salt water. Ugon some 
of the farms the water only remained a few hours; other land 
was flooded for sèx or eight days’; and in some cases the sea 
walls hgvg not been repaired, and the water flows over the land 
during Ypring tides. This land in its ordinary condition con- 
tains @n& or per cent. of salt, whereas the flooded land ise 
found by analysis to contain ‘20 per cent., equal to two tons an 
fc in the top. six-inches of soil. This excess of salt is in- 
jurious to vegetation. Peas and tares have suffered severely, 
wheat has been damaged to a less extent,eand where the seed 
had got germinated does not seem to have been affected. The 
most serious fnd more permanent effect, how®ver, is due to the 
effect of the salt on the earthworms, Which after the food were 
found strewn upon the surface of the ground, whence pey 
were carried off by tlfe gulls. The use of wotms in assisting 
the drainage and pro moting§geration of the soil is univers- 
ally recognised,” and? tifeir ext@mination in tife heavy flooded 
land is #herefore a serious matter. The sea salg also, owing to 
its power of absorbing moisture, *refiders the soil moist and difti- 
cult to work, and "also prevents thg aeratian which is necessary 
to the reots of the plants, and for promoting fermentation of 


-" NO, 1482, VOL. 57] ess 





: e. Š 
huus, and aako The injury to the land by the đestruc- . 
tion of the earthworms was a fact generally accepted as correct 
in the’ inuntlation due to an excepflonally high tide which 
covered a large area of theeLincolnshire Fens with salt water at 
the beginning of the@present ceftury. 


` Å SPECEMEN copy of a new French scientific journal has been . 
sent to us, entitled Archiaes de Parasitologie. As its name im- 
plies, it is hoped it miy become the organ of researches “dealing . 
with h pprasites capable of*prowoking djsease in both man and 
anim: s. The editor is Raphael Blanchard, Professor at he 
Faculty of Medicine of Parig, and he hopes by admitting menfoirs 
ineGerman, English, Spanish gnå Italian, to encourage foreigners 
to send their work for publication in his journal, It will appear 
quarterly, and no pains, it is stated, evill be spared to ensure (te 
printing and illustrations being of the best possible character. In 
connection with tle subject of parasitic disease, there is an . 
interesting little article—‘*‘ Notes on the life-history andsmicro- ` 
scopic appearances of the parasite of Malaria,” by A. E. Griffin 
—in the current number of' the Middlesex Hospital Journal. 
Although the parasite of malaria was discovered and described 
by Laveran as long ago agehe year 1880, its fife-history has by no 
means been yet thoroughly worked out. It is, however, supposed 
that mosquitos may play an important part in,the evolution of 
this parasite, and that, present as,an encysted form in the eggs of 
these insects, the germs may be infroduced through the medium 
of air or water into the human body; or a mosquito which has 
become infected with the blood of a malarial patient may attack 
and infect a human being directly. The medium of infection is 
generally supposed “to be through the air; but there is strong 
evidence that water may also convey the disease, and Mr. Griffin 
cites cases of malaria contracted on a ship which, touching 
at Colombo, took in water there, and twelve days later, the 
usual incubation period, the disease manifested itself on board. 
Arsenic in large doses, it appears, proved a more valuable | 
remedy than quinine in the late Ashanti war. 


~ 


Dr. F. von KERNER contributes a paper on-the"geography 
of the middle course of the river Kerka to the Mittheilungen 
of the Vienna Geographical Society. The Kerka ceases to be 
navigable at the falls.of Scardona, and above that point its 
course is impeded by many falls and rapids. Dr. Kerner’s 
paper `i illustrated by six excellent photographs of: this 
picturesque region. 


THE third of the Mriinchener geographische Studien, edited by 
Herr Siegmund Günther, consists of a paper on the structure and 
distribution of earth pyramidsg and pillars, by Dr. Christian 
Kittler. ` The nature éf the deposits in which these structures 
are formed, and of the eroSive action which produces them, is 
discussed in detail. A noteworthy point is the conclusion that 
the crowning stone is by no means an essential feature. 


Dr. GIOVANNI DE AGOSTINI publishes in the Bollettine of 
the Italian Geographical. Society a preliminary note on some 
results of exploration of the lakes of the Roman province. 
Soundings and temperature, observations at various depths, 


qmade during 1896 and 1897 in the lakes Bolsena, Mezzano, 


Vico, Monterosi, Braeciano, Martignano, Albano, and Nemi, 
are distussed, and contour maps are appended, Sg 


AT the meeting of the “Vienna Academy of Sciences on 
FeBruary 10, the President read a letter from Prof. J. Luksch, of 
the Pola e&pedition, date from *Suakim on January 23. On 
January 10 the Pola anchored at Ras Tarfu, and a boat was sent 
to Geishan to obtain a pilot for "El Wasm and Kunfida. Next 
day a party was land@d to make observations, but the observes 3 
were attacked by Bedouins, 'and only escaped after some sharp 
fightthg under cover of the guns*of the shi Fortunately there 
was "podoss i in Billed. or ewounded ; 3 even he instruments were, 

e e 
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*broughy off safely. Stnc@ leaving Mocha, U® Pola has made 


” valuable observations, chiefly geological®at a, number of pofats 


” Another point, to which I think it woul 


ie 


` 40,000 dollars allowed by Congress. 


ye 


along the coast, and amgngst the islands. ° 


AN instance of the service which phe Department of Scientific 
and Fechnical Research of thé Imperial ginstitute is able tq 
render appears in the number @f the Brzizsh Central Africa 
Gazette, which has just reached this couptry. A specimen of 
limestone found on Kilwa Island, Lake Shirwa, was sent to the 
Institute for an opinion as to’ its values and Mr. Wyndham R. 
Dunstan, sent the following report upon it :e‘* The sangle of 
limestone from Kilwa Island, which is used at Zombasfor making 
lime, turns out to be calcium carBorfite—Iceland spar. Itcon- 
tains small quantities of iron and magnesium, and also® of 
phosphate. This last constituent, though minute (o'r per cent.), 
slfould be borne in mind in connection with the possible use of 
the mineral, either burnt or in its natural state, as a manure. 
be well to direct 
attention,:is the value ef large, well-formed, colourless ¢vazs- 
parent, rhombohedral masses of the spar. These are employed 
in the construction of certain optical instruments, and I was in- 
formed by one of the principal manufacturers noe long ago that 
the supply of these crystals. is now very scarce.” The Gazette 
states that, on receipt of this information, the Acting Com- 
missioner took “steps to procure and send home for valuation 
transpafent specimens of this > erystal. 


Ina presidential addresse t to the Conchological Society, pub- | 


lished in the January number of the Journal of Conchology, 
Prof. Hickson offers a suggestion to explain the untwisting of 
the body which has admittedly taken plac in certain groups 
of Gastropod Mollusca. The asymmetry of the Gastropod body 


was clearly brought about by the acquisition of a spire-like | 


shell, into which its possessor could completely withdraw. 


Such a shell, however, though advantageous as a protection, is 


an obstacle to locomotion ; therefore, if the Gastropod body 
could be protected in another way, the vazson a’étre for a 
spiral shell would disappear. Any increase in the size of the 
foot, bringing about increased powers of locomotion, would be 

=n advantage to the. species in giving it a wider range ; and, 
to obviate the disadvantage of exposing the body to the possible 
attacks of enémies, an obnoxious or poisonous fluid might be 
secreted. In support of this view, Prof. Hickson states that 
among Opisthobranchs there is actually a series of forms show- 
ing a gradual diminution in the twist of the shell and a corre- 
sponding increase in the size of the foot; and, in addition, 
points out that some Nudibranchs have been shown to be dis- 
tasteful to fishes. 


an 


$ 
| IN Bulletin 11, new series, of the U.S. Department of Agri- 
culture (Division of Entomology), Mr. L. O. Howard describes 
the intréduction and spread of the Gipsy Moth (Forthetria 
dispar, L.) in Massachusetts, and the means employed for its 
extermination. This species, injurious on the Continent, but 
now apparently extinct in Great Britain, was introduced into 
Massachusetts in 1869 by the escape of examples imported for 
. experiments in silk-growing. Becoming acclimatised in scrub- 
undergrowth, it multiplied slowly in spite of efforts made to 
check it, becoming a serious pest by 1889. Since that time it$ 
range has extended to about 220 square miles, within which area 
it has done enormous destruction ky the defoliation of deciduous 
frees. The State has fought it energetically, expending i in, dhe 
the last eight years as. mwcheas 725,000 dollars, in addition to 
In some years, however, 
the grants have beeg made teo late to allow the work of de- 
§truction to be adequately proceeded with, The chief measures 
relied on are spraying the foliage’ with lead arsenate, destruction 
of the eggs with creosote, grease- banding the trunks to pgevent 


caterpillar ascent, og tying them one with Stips of coarse 
. 
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canves (birlap), under Sitch the caterpillars assemble, and* 
Wwhenee they can be collected. Mr. Hgward, who claiths. that 
this will rank as “ one of the great experiments èn oey 
entomology i inéhe histofY of the world,” estimates that more than 
nine tenths of the®colonies, large and small, existing in 1891, 
have been exterminated ; and, except for the difficulty of dealihg-e 
with woodlands, there appears to be #o reason why continuance s 
of the present treatment should not ultimately a@hieve the tota? 


extirpation of the insect. i . 
p ; 


PROF.. PUTNAM has called our attention to an error in the sum- 
mary of his paper on the magnetic survey of Greenland (NATURE, 
February 10, p. 347). He points out that thf balancing ring em- 
plęyed was of appreciable width, and that, therefore, the formula 
used in computing the moment of inertia ges correct, In this 
Prof. Putnam is quite right, and the writer of the notice regrets 
that he did not: follow the description of the instrument with 
sufficient care. As stated in the article, the numerical results 
are in no way affected. 


A NEW periodical—Zhe Wide World Matacic tan just 
been commenced by Messrs. Geo. Newnes, Ltd. The first 
number contains several instructive articles, all of which are 
illustrated by striking photographs. Probably no more remark- 
able collection of pictures have ever appeared than are repro- 
duced in this new magazine. Among the contents wé. notice a 
number of pictures of scenes and people in New Guinea, con- 
tributed by. Prof. A. C. Iladdon ; photographs of various 


| devotees ; an article by Dr. Nansen, entitled ‘* How the North 


Pole will bè reached” ; a number of interesting photographs of 
scenes in China, by Mr. J Thomson ; reproductions of several 
of Mr. Saville-Kent’s curious photographs ; and some memories 
of Navarino, by Admiral Sir Erasmus Ommanney. The mag- 
azine is distinctly in advance of the general type of popular 
periodical, and its contents bear out its motto that ‘ Truth is 
‘stranger than fiction.” 


THE additions to the Zoological Society’s Gardens during the 
past week include a Mexican Deer (Cariacus mexicanus, 8), a 
Reddish Brocket (Carzacus rufinus, 8), a Globose Curassow 
{Crax globicera,@) from British Honduras, present®d by H.E. 
Colonel Wilson, C.M.G. ; two Zebus (Bos indicus, 8 2) from 
India, presented by Commander George Stevenson ; a Macaque 
Monkey (Macaczs cynomolgus, 2) from India, presented by Mr. 
M. Lyons; a Senegal Parrot (Paocephalus senegalus) from 
West Africa, presented by Miss L. Firmin, a Cemmon Fox 
(Canis vulpes, 8 ), British, presented by Miss Heard ; a Malayan 
Paradoxure (Paradoxurus hermaphrod#us) from Singapore, a 
Hairy Aymadillo (Dasypus villosus) from La Plata, a Grand 
Eclectus (Zclectus roratus) from Moluccas, deposited ; à Man- 
churian Crane (Gris joponensis), four Gold, Pheasants (Thai A 
malea picta, 8 8 2 9 ) from China, two Argus Pheasants (Argus 
giganteus, 8?) from Malacch, two Horne® Tragopags (Ceré- 
ornis sg¢yra,$ 9) from’ South-east Himalayas, “phases 
Pheasants (Zzplocamus lineatus) from Tenasserinf*two Soma} 
Ostriches (Struthio molybdophanes,3 9 ) from Somali-land, two 
Many-coloured Parrakeets (Psophotus multicolor), four Spotted- 
sided Finches (Agiadina lathami) from Australia, a Snow 
Bunting (Plectrophgnes nivalis), European; two , Lapwings 
( Vanellus cristatas), British, purchased ; seveneBaer's Ducks 
(Fuligula bateri) from Intlia, received in exchange. . 
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OUR ASTRONOMYJCAL COLUMN, 
MAGNITUDES OF 1081 SouTHERN STARS. —During a voyage to 
Australia (1886-86), round the Cape of Good Hope and back by 
the Red Sea, Including a smyeof two meénths in Australia, Mr. 


Stanley Williams was able to make a very usefyl catalogue of 1085 
stars lying betwee 30° south declination and the South Pole. 
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° @e 
è “This catalogue has recewtly been published, so a few Words 
-about the method ensployed in making the observations may 

*be opportune. Before”setting out on this journey Mr. Stanley 
‘Williamge made several hundreds of observations. to make fhim- 

-self familiar with this class of work, so that his estimations have 

. -considerable weight. He adopted the usual*method of making 
©.vdriable star observations by using an opera-glass, and bringing 
-each star and its compaigson stars into the centre of the field 
-consecutively.@ The star undergoing comparison was usually 

e cpmpared with two others of known magnitude, one of which 
‘was brighter and the other dimmer than the star to be observed. 
Instead, however, of estimating the differance of brightness 
between the comparison star and the star unde® examination 

in steps or gradgs, the magnitude of a: step being usually 
different for nearly every observer, he employed another 
method. This was to mentally divide the interval betweenghe 

two comparison stars into as many parts as there were tenths 


-ofa magnitud@ between them, the adopted magnitudes of the. 


‘comparison stars being, of course, known, and then estimate 
how many of these tenths the star under, observation .was 
dimmer and brighter than the comparison stars, ; 

A step in this case thus, corresponded to a tenth. of ‘a magni- 
tude on the scale of the ‘‘ Harvard Photometry.” A comparison 
of the resulting magnitudes of some of the stars observed, ‘which 
have also appeared in the *‘Southern Meridian Photometry,” 
shows that. ‘the present catalogue, on the whole, accords 
-exactly with the ‘ Harvard Photometry,’ though the number of 
‘stars is too small for absolute certainty.” A similar comparison 
with the. ‘‘ Uranometria Argentina” shows more considerable 
differences, excepting between 2°8 and 3°4 magnitudes; but it 
must be remembered that the scale of the ‘‘ Uranometria 
Argentina” differs. largely: from that’ of the ‘ Harvard 
Photometry.” - : i oa 

In the course of this work one variable, V Pappis, was 
‘discovered, and thirteen other stars were found to be probably 
variable. - : DF 


. THE VARIABLES S CASSIOPEIÆ AND S UrsÆ Majoris.— 
‘Some time ago, in this column (December 2, 1897, p. 105), we 
had the pleasure-of saying a few words about the variable stars 
S Cephei and T Urse-Majoris, which Mr. Peek, of the 
Rousdon Observatory, had so energetically observed and re- 
«corded during the years 1887 to 1896. We are now able to 
refer our readers to another small, valuable pamphlet (No. 3) 
containing the observations, extending over.the same years, of 
the two variable stars S Cassiopeie and S Ursæ Majoris. Each 
of the observations here recorded is the mean of five. visual 
‘comparisons with stars whose.magnitudes have been previously 
‘determined either by Mr. Peek himself or some other observer. 
Further, the’ comparisons are all made with stars in the same 
field of view as the variable under observation, the instrument 
employed being a 6°4-inch equatorial refractor by Merz. The 
‘observations are recorded-in.a uniform way throughout, in 
which the date of observation, the magnitude, and remarks. as 
t@ coléur and magnifying power used are given..-As in the 
previous publication, Wir. Peek. adds a graphical study of 
the light changes of these stars throughout each year, and a 
perusal of these, curves is of great interest. We hope Mr. Peek 
thas some more observations of other variables which he will 

è publish in like m@nner, as it is just such observations that will 
‘throw ]j ht on the changes which, these stars undergo. 


Occv¥raTIONS PHOTOGRAPHICALLY OBSERVED.—Prof. E. 
C. Picke: records, in a Circular (No. 26) of the Marvard 
‘College Observatory, the result of the occultation of 26 Arietis 
as observed photographically at that observatory. The instru- 
, ment used was an improved form of that constructed for photo- 
© graphing the eclipses of Jupiter’s satellites, and previously de- 
scribed. The phenomenon of this occultation was satisfactorily 

© photggraphed by Mr. Edward S. King oneFebruary 25 of this 
year. Theaj%paratus was connected with a stindard clock, and 

-e the photographic plate was moved alfout 0°03 cm. every time 
* ‘tle circuit was closed or opened, two images alternately faint 

- e and bright beiag*obtgined every second, the guration ofex- 
posures being 0°06 agd o°94,seconds. An examination of the 

= series of ¿mages showed thatethe time of oecultation could be 
: fixed to within®onettenth of a second. Prof®Pickering adds 
‘that by using shorter exposures the uncertaintyeof the time of 
disappearance can be still further geeatly reduced, especially in 
the case of brighteg stars. 26 Arietis is a star of magnitude 6°1 ; 
Since satisfactory images were prodeced in*o’06 seconds, stars 
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probably down t®the ninth magnitude caf be thus photegraph-* 


icafly observed. The stellar images were further examined to ” 


inquire whether any lunar atmosphere could be detected by not- 
ing any change in the intensity of thes® images ; but none was 
discovered. 4 propos of accultations, it is interesting to draw 
attention to the fag that Pref. G. P. Bond} more tham forty 
years ago, took a number of photographs of the moon and 


mine photographicalty, the position of the moon. 


_ COMET PERRINE. A telegram from Kiel, dated March: 21, 

informs us that fre positions of Perrine’s Comet at 19h. 7m. 

Mou Hamilton mean time was R.A. 21h 16m., and Declina- 

‘tion, 26° 44’ north, the ovement in these two coordinates. 

‘being Igand 37 seconds respectively. i ae 
- e a 
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A` MAGNETIC STORM. - 
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SINCE August 1894 no magnetic storm has occtrred.in 


England at-all equal to one experienced during the last few ' 
days. Its first indication at Kew Observatory occurred about 
8.55 p.m. on the 14th, when a noticeable increase-took place in: 
the, horizontal force. This element then oscillated about its 
normal value to a modet# extent until $ p.m. on the 15th, 
‘when-there commertced ®a large decrease superposed on large 
oscillatory movements, The minimum, was reached about | 
10.48 p.m. on the 15th. During the subseq#ent rise, which 
was very rapid at first, there were some further large oscijlations, 
and the element remained somewhat disturbed until § p.m. on 
the 16th. The’vertical force wag’ gnly slightly disturbed until 


2 p.m. on the 15th. After increasing to a maximum about - 


5 p.m, it decreased rapidly with large oscillations, attaining a 
minimum about 1Q48 p.m. It then reapproached its normal 
value, the oscillations being large at first, but becoming small 
early in the motning of the 16th. , ia 

‘The’ declination disturbance commenced at the same time as 
that-of the: horizontal force, but was small until midnight’ on 
the 14th. After a general easterly movement, lasting for some 
hours,.the needle reversed its direction, attaining’ its extreme 
westerly position about 2°48 p.m.:on the 15th. It then re- 
commenced: a very conspicuous movement to the’ east, ' with 
various large‘ oscillations. After attaining an extreme easterly 
position about 11.18 p.m. on the 15th, the needle moved once 
more.to the west, the motion remaining oscillatory. The 
disturbance did not disappear until about 5 p.m. on the 16th, 

The extreme-amplitude of the disturbance was: horizontal 
force, *oo50 ©.G.S. units į; vertical force,-'0057 -C.G.S. units ; 
declination, 1° 26’. : In eight minutes, from 10.40 to 10.48 p.m. 
on the 15th, the horizontal and ‘vertical components exhibited 
falls of oo2 and ‘003 C.G.S. units respectively. The most 
rapid change of. declination occurred some thirty minutes later. 
Speaking generally, the most salient features were’ the large 
falls in both the horizontal and vertical components, and the 
movement of the’ declination geedle to nearly 1° east of its 
normal position. The storm was presumably associated with 
the brilliant aurora visiblq'on the night of the 15th in the 
northern half of the kingdom and in Denmark (Dariy Weather 
Report, March 16). CHARLES CHREE, 
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THE A USTRALASIAN ASSOCIATION. 


THE meeting of the Australasian Association for the Advance- 
ment of Science, helde at Sydney in the, beginning of ` 
January, appears to haye been a very successful one. From the 
reports which came ‘tẹ hand a few days ago it appears:that the 
meeting was attended by the foremost men of science in the 
various Australasian Colonigs, and that a large number of 
papers were read in the different sections. The Association 
now numbers more than six hundred members. 
The meeting was opened on Prid&y, January 6, and on the 
evening of that day Prof. Diversidge delivered his address as 
president of the Association. Saturday,. January 7, and suc- 
ceeding days in the following week were largely taken up with 
the sectional meetings. Papers were read in connection with. 
astronomy, mathematics and physics; chemistry, geology and 
minemlogy, biology, geography, ethnology and anthropology, 
econpmic scienge and agriculture, engineewing and architecture; 
e R ù ‘ 
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ganitaryəscience and Hygiène, mental scienceand edàcation. 
“Reports of some‘of these papers appeare@ in the Sydney Datiy 
Telegraph, and from a large wumber of cuttings gvhich Prof. 
Liversidge has sent us*the following abstracts have been 
obtained. . 

ee ° PRESIDENT'S "ADDRESS. $ 


Prof. A. Liversidge, F.R.S., the Secretary and cael Piso 
.. President of the Association, delivered an inaugural address on 
the evening of January 6. The addfess was a survey of the 


** objects and work of the Association, anda brief statement of 


the more important questions with which chemists have lately 
been congerned. The work of the International Catalo 
Scientific Literature was referred to, and the hope waSexpressed 
that Australasia would do somethifg 
-ascientific publications. Referénce was fade to the fact th&t 
the Imperial Institute in London was becoming an institution 
foy the advancement of science. It was now fulfilling its in- 


tended objects, and was becoming a most valuable means of 
disseminating a knowledge of the products apd mapufactures of 


“the Indian Empire and the Colonies ; not only of a commercial, 
but ofa scientific valug. Dealing with the chemistry of -the 
ancients, Prof. Liversidge said they might include amongst the 
recent advancements of science, the six important volumes 
recently published by Prof. Berthelot, of Paris (Perpetual Secre- 
tary of thé Academy of Science®ang sometime Minister for 
Foreign Affairs). Referring’ to the fepont of the Committee 
appointed by the London County Council to inquire into the 
teaching of chenaistry, Prof. Liversidge remarked that Australia 
at present imported most of its scientific men, but it was time it 
set about educating its own in greater numbers, and providing 
greater facilities and better equipped laboratories than the exist- 

. ing ones. e- prosperity of a country very largely depended 
upon the-advance of science amongst the people and the more 
or less ere application they made of each science, Students 
required to be taught not only the principles of science, but also 
how to observe, how. to use their hands, and to reason and think 
accurately, and to gather their information from various sources ; 
for there were but'few, if any, text-books so well written as to 
be of equal value in all parts. And especially should they have 
time and opportunity for some original or research work, in 
order that they might enlarge the borders of knowledge, and 
contribute something, however small, to the common stock. 
Mere training and teaching for a degree was not sufficient ; post- 
graduate work was essential if they wished to turn out scientific 
men, who would be able to advance Australia by developing its 

‘Wesources and improving the conditions of life. It was ‘not 
sufficient to merely instruct in the facts and principles of scientific 
knowledge. i 
of thought and methods, especially with the object of making new 
investigations or researches, so that the student might in turn be 
able to teach something more than he himself was taught or 
learnt from books, With regard to recent work in chemistry, 
Prof. Liversidge referred to the djscovery of argon and helium, 
and récent work on the liquefaction of gases. He also made 
brief references to the manufacture of artificial. diamonds and 
other gems, the diffusion of metdls, the phenomena of Röntgen 


radiation, agricultural chemistry, and other subjects of interest. 


ASTRONOMY, MATHEMATICS AND PHYSICS, 
Ui Astronomy and Terrestrial Physics, 


Mr. P. Baracchi (Government Astronomer of Victoria) 
-selected the subject of “‘ Astronomy and Terrestrial Physics” 
for his presidential address. He pointed out certain branches 
of astronomy and terrestrial physics which, in his opinion, had 
‘the strongest claim to the immediate consideration of the scien- 
tific workers of the Australasian Colonies, and in some cases to 
the encouragement and support of their Governments, After 


referring to the present observatories in Australia, Mr. Baacchi : 


said it was very necessary for their opservatories to be extremely 
careful with their available astronomical energy in order to 
turn it to the best possible account, and it should be employed 
solely in the preparation of Gat%, whiah were demandè of them, 
as the most valuable contribution thèy could give to astronomy 
at the close of the present and commencement of the next cen- 
tury. Sidereal astronomy was well advanced in the Southern 
Iemisphere; indeed, it wassaid ter’yearsagd that they were ahead 
of the Northern Hemisphere in point of exact star catalogues. 
In all other respects, however, their knowledge of the Southern 
Hemisphere was deficient. The couttse before them was clear, 
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assist the cataloguing of 


It was most important also'to impart scientific habits | 
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Celes@al photography, astronomy of po8ition, and fundamental 
investigations for the improvement of oth these brahches 
should be the chief objects 
the present and imnfediate future. Other bran@hes of 
astronomical reseayh must be left, and recommended to 
the amateur astronomers of the Colonies. *The best ‘ser; 
vice that could be rendered to astronom by: the amateurs 
would be to direct their efforts to a clflss or classes of observ- 


‘ations which could not be made by observers inthe Northern 


Hemisphere, With regard to terrestrial physics, there were 


‘certain subjects which derived their great importance net only 


from purely scientific considerations, but from their more or 
less direct beaffng upon material interests, from the fact that in 
very recent years and at the pres&nt time they had been taken 
up with renewed vigour and determination in the hope of im- 
prowing our knowledge on many points which still remained 
unexplained. Prominent amongst these was terrestrial mag: 
netism, from a knowledge of which it was hoped would bé 
gained a solution of some of the riddles which were now un- 
explained. It was recognised that the main’ question to which 
future efforts should be directed was to expand and coordinate 
magnetic work done all over the world for obtaining a more 
correct and complete knowledge of the distribution of terrestrial 
magnetism and of its variations. The establishment of an 
observatory in the interests of this science was a duty which 
New Zealand owed to the scientific world: ; : 


Cloud Heights and Veloctty 


A paper on ‘'The Measurement of Cloud Heights and 
Velocity” was read by Mr. P. Baracchi. The year 1897 had 
been called by some writers on meteorological -subjects the 
cloud year,” on account of the systematic observations of clouds 
which were garried on in nearly all the civilised countries during 
that period under a scheme laid out and finally agreed upon in 
all its detail by the International Meteorological Committee at 
its Upsala meeting in 1894. The object of the scheme was to 
obtain more uniform and comprehensive data to serve as the 
basis for the further study of atmospheric conditions, as indi- - 
cated by the forms and movements of’ clouds. After a brief 
reference to the methods adopted in Victoria for securing 
results anticipated by the scheme, Mr. Baracchi said there were 
now some 20,000 observations ready. For the determination of 
absolute height and velocity a pair of stations for simultaneous 
observations were established, one being on the grounds of the 
Melbourne Observatory and the other on the roof of Parliament 
House at a distance of 6820 feet bearing. After corfideration 
he adopted the photographic method, which had been Success- 
fully employed at the Kew Observatory some years ago. The 
absolute height and velocity of a cloud could, provided it was 
suitably situated, be determined from two photographs of it 
taken simultaneously with two cameras placed at a distance of 
from a few hundred yards to one or two miles from each other, 
the cameras being in all respects equal and gigidly mounted, s 
as to, point accurately to their respective zenith, namely, having 
their collimation axes truly vertical. nder good corfditions 
the highest clouds could be measured within 500 feet and the 
lower within 50 feet, : ° 


r 


The Source of Periodic Waves. 


Mr. H. C. Russell, F.R.S., Government ARronomet #f New 
South Wales, read a paper on ‘‘The Source of the Periodic 
Waves, Sometimes called Earthquake Waves, i each 
Sydney from time to time.” He stated that these waves were ® 
recorded very frequently in Sydney, and had the same period gs® 
the “waves ‘known to be caused by earthquakes—that was 
about twenty-six migutes from crest to crest ; but it was shown 
that only about 1 per cent of them originated in earth move- 
ments, and’ that 60_pét cent originated in Bass’ Straits, Wher the 
meteorological condition known as a low pressure arrived at 
that part of Australia. e effect of low barometers was to 
cause a rise in the sea level, to provide for which currents set ir? 
along the south and east coasts of Australja, Whith, meéting in 
Bass’ Straits,: produced waves, and, set tham going in Tasman 
Sea, whence they were recorded -@n the Sydney and Newcastle 
tide gauges. -It’was also show8 that at I@ast another Yo per 
cent. of these wgves originated in Tasman Sea by the &ction of 
heavy gales, That was, in 811° 7o per dent. of the periodic 
waves originated fror meteorological disturbanges, and probably 
the remainder were due to these causes, although the connéc- e 


of their ,end@avours in .°. 
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* tlon had not yet been aptually traced. Reference Was mde to 


Lakes George, wher somewhat sinfilae periodic wavgs were 
e frequent, apd all wer®@traced to meteorological causes, 
e e e 
T Seismological Re$ort. ° i 
. In presenting he report of the Seismolofical Committee, the 
e. Secretary,,Mr. Geege Hogben, of Timaru,.New Zealand, re- 
ferred to the work already done in his own Colony through the 
officers of thg Telegraph Department, who, on the occurrence 
e of any earthquake, shock, filled up certain forms, stating the 
exact tjme and duration and such other details of the earthquake 
as might enable the seismologist to determing the origin of the 
disturbance, the velocity with which the waves were propagated 
through the eartkjs crust, and sometimes to make a very good 
guess as to the nature of the subterranean causes that gave rise 
to the earthquake. By means of these observations the sogrces 
of many of the earthquakes had been accurately found, their 
velocify of prepag&tion determined, as in general rather under 
twenty miles a minute ; in a few cases the depth of the origin 
was also ascertained, the deepest one found so far coming from 
a point about twenty-four miles below the earth’s surface. This 
work had been done in New Zealand since 1889,.and the other 
Colonies had been asked to follow suit. This they had done to 
a certain extent, but the Committee was anxious that the system 
should be developed, and made uniform throughout. Of recent 
work the most interesting item was probably the fact, based upon 
rough calculations from returns sent by Sir Charles Todd, 
and others, that the great South Australian earthquake of 
May 10, 1897, proceeded from a line parallel to the coast near 
Beachport and Kingston, and was possibly due to a sliding of 
one part of the crust upon another, such as forms what was called 
in geology a ‘‘ fault.” This was probably deep, but the later and 
slighter shocks were surface ones, caused by readjustments of 
the immediate crust. The subject was still under gnvestigation 
by the Secretary, But Mr.’‘Hogben pointed out that 
it was as part of a world-system of seismological observ- 
ations that the work of the Committee might be most 
useful. An International Seismological Committee had been 
set up embracing all the ablest workers in’ every part 
of the world, and in co-operation with that Committee 
were Committees of the British Association and of the 
Royal Society. They desire especially to be able to track the 
microseismic vibrations of minute earthquake waves, which 
travelled from the sources of disturbance all round the earth’s 
surface, or it might be right through the solid mass of our 
world (if it was solid). The speed of these finer waves was many 
times gré&ter than that of the larger waves felt by us, reaching a 
‘velocity as great as twelve miles per second, oreven more. For 
the purpose of observing them the International Committee had 
agreed upon a certain type of instrument, the horizontal pendu- 
_lum to be used by all stations alike, as it was important that 
instruments of the same kind and of the same degree of sensi- 
tiveness should be employed for purposes of comparison, 
e Ms. Hogben st&ted in answer to questions that, at the sug- 
gestion of Sir James Plector, the New Zealand Government had 
ordered two instruments—improved forms of the horizontal 
pendulum. He asked for the moral and financial support of the 
Association in this* object. Unless instruments were procured 
at once for Sydney, Melbourne and Timaru (the three stations 
‘in Australasia named by the International Committee), the 


chaimpfworld-sfations would he interrupted. 
Ae CHEMISTRY, o . . 


Constitution of the*Matter in the Universe. 


e 
The New South Wales Government Analyst, Mr. William M. 
Hamlet, delivered the presidential address in this section, the 
subject being ‘‘The molecular mechanism of an electrolyte.” 
e He,defined an electrolyte as a body in soletion or state of fusion, 
capable of being instantaneously decomposed by a current of 
electrigity, and ħe claimed that if th@explanation he offered was 
© eadequate for the electrolyte, it must hold good for the constitu- 
tion of the matter in the universe, so that fhe treatise gn the 
electrolyte Has a mot important scientific bearing. The method 
of investigating the action Sf one body pon another, he re- 
minded his aufience, Was broaght to a high @egree of accuracy 
by theeimmortal work of Sir Isaac Newtone He alluded to 
‘some observations of the lateePxof. Clifford, nade over twenty 
years ago, this authority remarking, almost prophetically, “ We 
can look forward to the time wher the stificture and motions in 
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the insjde of a %olecule will be so well known that some future 
Kent or Laplace willbe able to make an hypothesis about the- 
history and formation of matter,” 

° 


Red Rain Dust. 


e 

Much interest wgs manifested'in a paper read by Mr. Thomas 
Steel on “Red Rain Dust,” in the section devoted to chemistry 
and chemical research. - The*author remarked that from time æ 
to time records of the fajl of dust, either alone or accompanied e 
by rain, have been reported from various parts of the Australian, . 
Colonies, in common wih the rest of the world. Afhough it 
was.gxtremely pgobable thafin.the great bulk of the cases the 
dus? was, merely of terrestrial origin, it* was interesting when 
positive tacts regarding gthe source of the material coufl be 
agcertained. On Degember,27, 1896, an unusually heavy fall 
of dust of a red colour occurred in Melbourne and was carried”: 
down by rain. A 

An'analysis of a clean sample of this dust gave the following 
results :—Organic matter, 10°70; sand, insoluble and un- 
determined,e66‘21¢ soluble silica, ‘75; ferric oxide, 4°68; fer-. 
rous oxide, ‘50; alumina, 15°16; lime, 1°36; sulphyric an- 
hydride, ‘62, The dust may therfore be regarded as a 
characteristic example of ordinary surface soil, such as is de- 
rived from the weathering of volcanic rocks, Both in appear- 
ance and composition it agreed closely with several samples of 
such soil from widely separated localities. Under the micro- ` 
Scope, in addition t8 the diatoms noticed by other observers, the 
dust was seen to contain’a few lepidopterous scales. 

” 


‘GEOLOGY AND METEOROLOGY. ° 


Early Life ont the Earth. 


In this section the President, Prof. F. W. Hutton, F.R.S.,° 
delivered an address on the subject of ‘‘ Early Life on the 
Earth.”’ After dagcribing the various periods through which 
the earth has passed, Prof. Hutton presented some speculations 
regarding pre-Ordovician life. Speaking of the origin of life, 
he said it was: highly probable that the first living organisms 
were evolved near the surface of a warm ocean. They might 
safely assume that the first protoplasm was not so complicated a 
substance as it had since become. Ordovician and Silurian life 
followed, and the lecturer said, in conclusion ; ‘We have‘ thus 
arrived at the conclusion that the ocean was the mother of life ; 
that’ on its surface floated the first organisms whose descendants, 
but little changed during all the millions of years that have since 
passed away, still float and multiply. Presently some of the; 
animals found their way down to the bottom, where all the 
débris from the floating organisms collected, and here in still 
water they lived and increased for a long time. Slowly they 
invaded the rough waters of the coastline, and at last gamed a 
footing on the land. It was plants which formed the army of 
invasion that conquered the land.” 


Coral-boring Expedition to the South Seas. ` 


Considerable interest was manifested in the section devoted 
to geology and‘niineralogy, owing to the fact that Prof. David ' 
was announced to ređi a paper on ‘‘ The Coral-boring Expedi- 
tion of 1897 to the Islandeof Funafuti in the South Seas.” The 
funds for the expedition were found chiefly by. Miss E. Walker, 
of Yaralla, the’-late Mr. Ralph Abercrombie, and the ‘Royal 
Society of London, while the New South Wales Government 
lent a diamond drill and the workmen. The method of working 
the drill and simultaneously attacking the great coral cliff which, 
bounds the atoll seawards was explained, and an account given 
of some of the -manners and . customs of the natives. Special 
reference was made to the pature of the last part of the boring 
done while Mr. Sweet was in charge. The last 30 feet of core 
were particularly interesting, being formed of a soft chalky rock, 
with gumerous foraminifera, and showing that the coral forma- 
tion proper had been all but completely penetrated. Had it 
been possible to bore a little deeper, Prof. David thinks that the 
foundation rock would have been reached. Mr, Sweet had 
done all that he judged would enost conduce to attaining this 
end, and when the boring Rad to be stopped had left the bore in 
such a condition that it was possible in resuming the bore to 
utilise the old borehole, now 698 feet deep, Prof, David urged 
that this meeting meght use its influence with the Council of Me e 
Association to havea recommendation made to the Government 
of New South Wales to extend the loan of the diamond drill so 
asto admit of the boring being contigued till bedrock was 

. . o 


e . . 
. e 


"` 
- 


” ‘Marcu 24, 1898] ° ° 


NATURE e 


e’ 495, 


I Re 








° . @ * 
„reached? A letter received from the Royal sofety of ondon, 
stated that the Society was so pleased with tke results alreatly 
‘attained at the Funafuti bore, tħat it had voted a fuyther sum to 
meet the expenses, making their total subscription up to the 
present 5004 Opinions amongst gcidhtific men in Great Britain 
as t6 fhe conclusions to be drawn from tke evidence of the 
Funafuti bore were at present divigled. While the advocates of 
the Darwinian theory were inclined to congratulate themselves 
upon the results, Dr. Murray’s supporters s&y that the evidence 
substantigtes their views.. Prof. David conidered that the last 
portion of the core obtained weakanedethe subsidence theory. 
kd 
ans “Glacial Research. s = 


The report of the Glacial Researcl? C8mmittee, South Australia, 


“was submitted by Prof. T. W.*E. D&vid and Mr. Walt@r 


- and 6 feet in breadtl, occurred in #h 


Howchin. The localities dealt with were comprised within the 
pewginsula which formed the®%outhern limits of the Mount Lofty 
Range. In 1859 Mr. Alfred Selwyn, at that’ time Government 
Geologist of Victoria, whilst travelling through the Igman Valley, 
“discovered a polished rock surface which, to the practised eye, 
exhibit®d clear proof o$ glacial action. This was the earliest 
discovery of its kind in Australia, but the position was lost sight 
of until re-discovered by the authors of the paper in March last. 
This polished pavement, which measured over 20 feet in length 
ed of the Inman River, 
a little past the seventh mile-post from Port#Wictor. The glacial 
beds of the Inman River have at present an elevation of over 
600 feet above saa level. If, therefure, the agency of shore-ice 
as the means of distribution yere admitted they must assume 
that there had been an elevation of the land since the days 
of glaciation, The facts wgre, perhaps, best explained by a 


. reference to a.combination of agencies, rather than to a single 


form of ice action. 

A paper ‘On the Occurrence of Glacial Boulders at Yellow 
Cliff, Crown Point Station, Fincke Valley, Central Australia,” 
dealt with a recent discovery by Prof. Baldwin Spencer, of 
Melbourne University, and Mr. P. M. Byrne, of Alice Springs 
telegraph station, of large glaciated pebbles at a level of about 
1000 feet above the sea. This is the nearest point to the 
tropics in Australia at which traces of glacial action have been 
observed, and the discovery is therefore of great interest. 
The pebbles are from 2: inches up to 1 foot in diameter, and 
form a layer about 3 feet in thickness, overlying a soft grey 
sandstone, the geological age of which is unknown. It is not 
known at what period of geological time the ice existed which 

roduced these markings. The only other instance of possible 
evidence of ice action in Australia near to the equator than 
Yellow Cliff is that mentioned by Mr. R. L. Jack, viz. the 
Bowen River coalfield of Queensland. At that locality small 
boulders of rock foreign to the district are found embedded in 
the marine permo-carboniferous strata. It is just possible that 
these boulders were rafted to their present resting-place by 
floating trees, but the glacial explanation is thought to be the 
more probable one. 

A paper entitled ‘* Further Evidence of Glacial Action in the 
Bacchus Marsh District,” by C. X. Brittlgbank, G. Sweet, and 
Prof. David, dealt specially with te deep preglacial valleys 
bonnded by steep sides, 500 to 600 feet high, which had been 
choked with glacial drift, and powerfully glaciated at their 


bottoms and sides, as well as on the summits of the intervening |. 


ridges. The fact was commented on that very few ‘rocks of 
local ‘origin were observable in the glacial: beds, and that.all 
‘the glacial beds were more or less stratified, in which respect 
they differed markedly from the glacial till of Northern Europe. 


* Geology and Mineral Deposits of Portions of West Australia, 


The New South Wales Government Geologist (Mr. E. L. Pitt- 


man), read a paper ‘On the Geology and Mineral Deposits of 
certain portions of West Australia.” The geology of thé Perth 
artesian water basin was first dealt with, and it was stated that the 
water occurred in a‘porous rock, consisting of calcareous sandstoge 
of æolian origin. The basip wgs about fifteen miles wide, But 
extended along the coast for several hundred miles*fn a north 
and south direction. The chief peculiarity of this artesian basin 
was that it was not cotered by ahy continuous impervious beds, 


e Sëch as had hitherto been regarded as gssential for the oc- 


` currence of artesian water. 


Reference was next made to the 

Collie coalfield, and the opinion was expressed by the author 

that it was of Mesozoic age, Itke the Victorian coalfields? and 

that of the Clarenc® River. The Cgolgardies goldfield “was 
’ e 
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then Hiefiy alluded to, Bhe gold here 8ccurred in some of the 
reefs in*phenomenally rich ‘ chutes,” sepgtated by interv&ls of 
parren material. The “cement deposits ’ 
described as allyvial dep8sits, containing very angular $old, in 
fairly-defined channgls. The Kalgoorlie goldfield was described 
at considerable length, and particular referente was made to 


the famous telluride deposits of the Boulder. , These, in Mr. @ 


Pittman’s opinion, consisted of igneous%lykes of quartz, felspar, 
porphyry, which had been subjected to an enormo&s amount of 
crushing, and this had induced a schistose or foliated structure 
in them, . 

e © General Geology. 


e 

The Rev, J. Milne Curran readg paper on *‘ Artesian Water 
in New Soitth Wales.” He concluded that he artesian water 
of the north-west and west of New South Wales was derived 
from Triassic beds, and, in his opinion, there was no evidence 
to show that a single artesian well in theeColony derived its 
waters from Cretaceous rocks. Photographs were exhibfted of 
artesian flows, Cretaceous and Silurian country in the far west. 

In the discussion that followed, Mr. R. L. Jack stated that 
artesian water had just been struck in Queensland, on the 
central line of railway at Maria Creek, west of the Dawson 
River, in rocks of permo-carboniferous age. These were the 
oldest rocks in Australia in which artesian water has as yet been 
discovered, and they were not known previously to be water-, 
bearing. h 
` The Rev. J. Milne Curran, in laying before members of the 
section some ‘ Notes of a Geological Reconnaissance on the: 
Mount Kosciusko Plateau,” said that his conclusions were (1) 
that there was no satisfactory evidence of extensive glaciers 
having existed in the present valleys, under the highest peaks 
of Mount Kosciusko ; (2) that there was no evidence of exten- 
sive glaciatign on the Kosciusko plateau ; (3) that the ‘* glacial 
epoch of Australia” in post-Tertiary times, as described by 
Dr. Lendenfeld, had no foundation in fact. 


BioLocy. 
Relations of Morphology and Physiology. 


The President of this section, Prof. C. J. Martin, dealt, in his 
opening address, with the growth of the science of morphology, 
which was‘now a separate science from physiology ; the scope of 
research in both directions having, within the last fifty years, 
become greatly widened. Morphology deals with the structural 
conformation and anatomy of animals; physiology, with the 
functional workings of the animal system. During thg last half- 
century the discoveries in both these sister sciences have been of 
a most beneficial character to mankind, and the future was full 
of possibilities. Prof. Martin did not let the occasion pass 
without bearing testimony to the ungrudging and valuable 
services of the late Prof. Jeffery Parker, during his term of the 
presidency of the section. 


GEOGRAPHY. 
r Submarine Geography. 
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integse personal suffering. When the sources of underground” 
water circulation®*were fully comprehendedeand utilised, both ex- 
plorationand occupation of large and@almost tnknown areas would 
become possible After dealing” ith geographical researches 
conducted in different parts of the world, the President said the 
crowning eventehat had absorbed the interest of geofraphers 
since the last meeting was the successful achievement of Nansen. 
The scientific resultseof this wonderful ventureehad not yet been 
published, but two remarkable advances in geographical science e 


| o ® 
* were announced : (1). that, the North, Polar Ocean was®not a 
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shallow sea, with scaétered islands, distributing icebergs, but a 
e profound oeean. basin ? (2) that there were definite movements 
ofthe gwat ice fakes, and that they cressed, and did not Merely. 

circulate round the pole. ; 


7 : ` " Antarctica. 

«d Antarctica ” was the subject of a lecture delivered by Sir 
James Hectow the president of the geographical section. The 
Antarctic Continent,or Antarctica,.as tt had been recently called, 
was an,immense area of about 4,000,000 square miles ; but they 
knew very little about it. There had been agnumber of expedi- 
tions to the North Pole, but very little had been’ @one in the way 
of obtaining knowedge with segard tothe South Pole. The last 
expedition by Nansen had proved that the North Polar region was 
a great cavity, nearly two miles deep, instead of being, as hitherto 
supposed, an island with half-open seas.» The Antarctic regions, 
on the, other hand, tonsisted of a great solid mass of land, ex- 
tending far beyond the area explored by Nansen at the North 
Pole. Captain Cook, in 1776, furnished the first information 
with regard to the Antarctic regions ; but it was not until Ros» 
expedition in 1841, followed by the Challenger in 1874, that any 
accurate information was obtained in regard to this continent. By 
means of his sounding apparatus, Ross'‘made the discovery that 
. there was a belt of water two miles in depth right round the 

Antarctic regions: In some places it showed a depth of 2000 
fathoms, and in other places 4000 fathoms, without any bottom. 
Ross discoveréd Victoria Land, a mountain promontory stretch- 
ing for 500 miles north and south, during which he passed 
through a belt of ice over 100 miles in width into calm, 
beautiful water beyond. Ross sailed south to latitude 78°, 
where he found volcanic mountains from 12,000 to 15,000 


feet high, towering above a vast range of snowy mountains, . 


and ‘vomiting forth flames and lava. Huge glaciers descended 
or miles into: the sea; but along the rocky shore no 
landing-place could be found, there being no harbour 
or indentation of any kind. A landing was, however, effected 
on Possession Island, which lay a short distance off the main- 
land. He attempted to reach the mainland from this island, 
but failed, and, turning eastward, he found a perpendicular 
wall of ice 200 feet high, and he traced it for'300 miles with- 
out a break. On some days the sun shone out with great 
brilliancy from a perfectly serene and clear sky of intense blue. 
Reference was made to the atmospheric conditions and cur- 
rents ,of the Antarctic region, and then Sir James pointed out 
that within this circle no living thing had yet been found 
‘which bel®nged, to the land. The life-history of the birds was 
most remarkable, ‘because they could not breed within the 
Antarctic circle owing to there being no place for them to 
build their nests, except ice that was melting. In concluding, 
Sir James expressed the hope that the ‘exploration of Antarc- 
tica would be continued.’ One of the most important things 
to be dong in this direction was to settle the exact position 
apd igtensity of tht magnetic pole, especially in the interests 
of navigation. Until ghey had established by survey the mag: 
“netic conditions of the southern end of the globe, careful and 
scientific provision could not be madé for the safety of*iron ships 
steaming upon differ€nt courses. 
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e Yeemarks on Central Australia, f ° pe 
Xe Notwithstanding fhe labours of the past, the last volume of 
Australian @iscovery is still infomplete,” was the opening re- 
mark of the paper by Mr. W. H. Tietkins, who in 1889 led an 
expedition, which was fittéd qut under the auspices of the South 
| Australian branch of the Royal Geographical Society, ohe of 
the objects of which was t® determine the outline of Lake.’ 
Asmodeus in Central Australia. Mr. Tietkins suggested that „, 
attention should .bé dirécted to the Rawlinson and Peterman 
Ranges, which lie tê the north of the Mann and ‘Temkinson ° 
Ranges, and which wert heunded op all’sides by barren and 
inh@pitable sandy- wastes. To the best of his bedief these 
ranges had not been visited, except by Giles, whose partyewas 
much reduced. * These rafges formed an extensive and fertile 
fitid for systematic and*scient#fic examination. It was suggested ® 
that a party might leave the settlements at Giles Range or 
Erldunda, and proceed from there fo Mount Olga, where éhe 
first depdt would be formed, pending the discovery of suitable 
water being {ound further west and nearer the scene of opera-_ 
, tions. No difficulty would be experienced in reaching Sladen 
Water. It might be almost taken fog. granted. that ‘valuable 
waters would be found before reaching so far west.. From the 
western end of the Rawlinson Range the party could return’ by 
a slightly different route, and if time and circumstances allowed 
before leaving Sladen Wager? The convictfon was forced upon - 
him that no pasture Jarfds of sufficient extent might be looked 
for that would develop the western intérior, but the hope might 
reasonably be entertained that the mining indestry in that lati- 
tude would challenge the enterprjse of the Australian people. 


1 ° 
ETHNOLOGY AND A¥YTHROPOLOGY. è 
The Origin of the Aborigines of Tasmania and Australia.’ 


This was the subject chosen by Mr. A, W. Howitt, President 
of the ethnological and anthropological section, for his presi- 
dential address. He was of opinion that, in spite of the con- 
tention of many writers to the effect that the primitive Aus- 
‘tralians and Tasmanians had come from other lands in 
ships or canoes, there were but little evidences to show 
that they had, any knowledge of navigation or of sea-going 
vessels. In any solution of the origin of the natives of Australia 
one fundamental element must be that the ancestors of these 
savages reached Australia or Tasmania by land ; or if the land 
connection was not continuous, the intervening channels were 
„such as could be traversed by vessels no better than the cata- 
marans or canoes above mentioned. The lecturer quoted many 
geological facts, all of;which tended to show that‘ an immense 
_period of time was one of the elements of any solution of the 
problem, and that during that period the Australians -had been. 
isolated from outside influence, having at the same time a con- 
tinental area in which to develop their institutions. The level 
‘of culture of the Tasmanian had been termed the eolithic, and 
that of the Australians might fajrly be termed neolithic, or even 
-as regards some of the'tribes of Central Australia bordering on 
thé palæolithic. The social organisation of the Tasmanians was 
‘also below the level ofthat of the Australians. Finally he came 
‘to the conclusion that the Australlans reached the continent by 
`a land bridge connecting with the Indo-Asiatic continent or by 
‚a land exténsion of thé Austral continents to the north-west or 
„over some ‘shallow channels separating Australia from these 


e AXGntributien to Australia! Oceanography” was the title | lands. 


of a pair by Mr, T. W. Fowler. The paper was qiggested 
- by thr 
feave room for much further investigation. -+ An attempt had 


wor” begn made by the-writer to get additional information, and with 


this end in view. he had obtained from‘the captains or offiters 
of various intercolonial steamships proceeding at regular in- 
tervals, samples of.water passed through by them, together with 
the température of the sea at the time the Sample was obtained. 
The samples*were taken as near the yessels’ bows as possible, 
and plaved in well-cleaned bottles, which were tightly corked 
‘tnd forwarded tø Mr. Walker:for examination at the Mel- 
+ bourne Univeysity. ir. Buchanan’s method of. conducting the 
examination was adopted. ‘Gwo hydrometers -were used, and 
the results. were checked by @sting the inst#uments in solutions 
of known densities. ° Tables wére given showing the densities of 
waters Stained between Fremantle and Melb@&une ; between 
Melbourne and Bri8bane; on the east coast of Australia 
generally ; betwegn Melbourne and the Blyff; on the Sorrento 
Back Beach, Bass Strait, and, a number of other places. 
P ° ° 
© NO. 1482, VOL. 57] e 
. ý $ < ` 
+ s . 


ts of the Challenger expedition, which seemed to” 


A lecture,on ‘*Native Life in Central ‘Australia’? was 
delivered by Prof. W. Baldwin Spencer. After describing ` 
the difficuities of travelling, the lecturer remarked that the 
country was divided, into the ‘lower steppes, the desert, 
country, and the higher *steppes, where the James and 


_| Macdonell Ranges rear their lofty summits sometimes to'a 


height of 5000 feet. «Lake Amadeus in the dry season is a 
mere sMeet of salt. Ayers Rock, another remarkable formation 
of this distant and mysterious land, rises abruptly from the 
suface of the desert country. It is about one mile long and 
fivé miles in circumference. Formerly there were vast rivers 
here, and *&nimals, such sg the diprotodoton, a wombat-like 
‘creature about four times as large as a kangaroo, flourished on., 
the plains. Now animal life was scarcely noticeable. The fish 
lived in the waterholes in the hills until the wet season came , 
and washed them down the foaming gorges of the mountain to 7 
the lower lands. In the dry season the water-frog fills himself 
up w®h water, and, rolling himself into the mud, exists there 
unti? the next sains, ‘which may not cole for two years. In 
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the meg@ntime the frog may have the ee to provide, a 
drink for a thirsty native. The natives also ebtain water from 
the roots of trees. They,all b@lieved that each one was under 
the ægis of the spirit of some animal or plant, which they re- 
vered almost as gods. In conngctién with the tokens, they 
heldealt sorts’ of weird ceremonies, bedeckitfz themselves with 
great elaborateness, and going thsough all sorts of antjcs, such 
as imitating frogs, emus, kangaroos, or whatever it was they 
held in veneration. Group marriage Prevalis ; that is, men in 
one groypecan only marry the women in dhother single group. 
The Engwurra, or the fire ceremony, tifrough which a youth has 
to pass before being entitled to be considered & man, see to 
be peculiarly exacting to the candidate for manhood. * 


s 
' RESOLUTIONS OB CoUNCIL, | s 


At the final meeting of the General Council on January 13, 
the following suggestions fr8m the Recommendation Committee 
were agreed to :—(1) That the New South Wales Government 
acquire the quarry of prismatic sandstone at Bondi,ewith a view 
to'its preservation as'a remarkable geological occurrence. (2) 
The ré-appointment ofethe Committee on ‘‘The Systematic 
Conduct, of the Photographic Work of Geological Surveys.” (3) 
The appointment of a Seismological Committee for 1900. The 
Government of New Zealand to equip Timaru with approved 
seismological instrurftents, in charg&of@Ir. George Hogben. A 
contribution of 252: was voted towards tht preceding object. 
(4) The appointment of a Committee to secure magnetic surveys 
at the extremeesouth of New Zealand. '(5) Expressing the 
opinion that the publication af Victorian continuous magnetic 
records is desirable. (6) Thag the Committee be re-appointed 
to continue the investigation ¢f the mineral waters of Australasia. 
(7) That the New South Wales Government be recommended 
to complete the borings at Funafuti while the bore apparatus 
remains on the island, and the bore remains gpen. (8) A Com- 
mittee be appointed to draw up a list of works and papers 
relating to Australian flora. 

The report from the Baron von Mueller Memorial Committee, 
embodying a resolution, ‘‘ That the Association places on record 
its sense of the deep loss sustained by it owing to the death of 
the late Baron von Mueller, and -its high appreciation both of 
his personal character and the distinguished services rendered 
by him to science,” was adoped. 

On the motion of Prof. Kernot, of Melbourne, seconded by 
Prof. ‘Baldwin Spencer, Mr. R. L. J. Ellery, late Government 


cng itronomer of Victoria, was elected to be’ President of the 


ry 
` 


cience Congress to be held in Melbourne in the year 1900. , Mr. 
C. R. Blackett, Government Analyst of Victoria, was 
elected treasurer, and Prof. Baldwin Spencer and Mr. E. F. J. 
Love were elected joint secretaries for the same Congress. It 
was decided that the next meeting of the Asssociation after the 
one to be held in Melbourne will take place at Hobart. - 





i e 
FORTHCOMING. BOOKS OF SCIENCE. 


N Messrs. Bailliére, Tindall, and Cox’s dist are to be found: 
—“‘ A Manual of Surgery,” by Drs, William Rose and Albert 
Carless ; ‘‘ Atlas of Traumatic Fractures and Dislocations,” by 
Prof, H. Helferich (vol. vi. ‘Hand-Atlas”: Series); ‘f English- 
French and French-English Dictionary of Medical Terms,” by 
H. de Méric, two parts; ‘‘ Minor Surgery and Bandaging,” by 
Dr. W. G. Spencer, illustrated ; £‘ Respiratory Exercises,” by 
‘Dr. Harry Campbell; ‘* Diagnostic Signs in Women,” by Dr. 
T. W. Eden; ‘The Clinical Diagnosis of Lameness in the 
Horse,” by W. E. A. Wyman, illustrated ;. ‘‘ Practical Toxi- 
cology for Physicians and Students,” by Prof.. Dr. Kobert, 
translated and edited by Dr. L. H. Friedberg ; ‘‘ Chronic Nasal 
Obstruction, and Deformities of the Upper Jaw, Teeth, and 
Palate,” by Dr. Mayo Collier; ‘‘ Atlas of Pathol&gical 
Anatomy,” by Prof. O. Bollingere (vol. vii. ,‘‘ Hand-Atlas” 
Seties), illustrated ; “Idiopathic Ulcerative Colitis (Dysentery),% 
by J. F. Gemmel, illustrgted; ‘‘ Water” (Part ii. of the 
‘č Analysis of Food and Drugs”), byg®. H. Pearmain‘and C. G. 
Moor ; and new editions of ‘* A Guide to the Examinations of 
the Conjoint Board ine England*and for the Fellowship of the 
College of Surgeons, with Examination Papgrs,” by F. J. Gant; 
‘« Heart Disease, with special reference to Prognosis and Treat- 
ment,” by Sir William Broadbent, Bart., and Dr. J. F. H. 
Broadbent ; ‘ Diseases of the ‘Phroat and Nose,” by Lerfnox 
Brown, illustrated ; ‘‘ Applied Bacteriology,” byeT. H. P&r- 
kad e 
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‘book of Modern Geometry,” by J. A. Third; ‘‘ Lowey 
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main and C. G. Moo»; © The Practical Guide to the Bublic 


Health Acts and Correlated Acts for Officers of Igealth and e 


Inspegtors of Nuisances,’ by. Dr. Thomas Whitesides Hime ; * 
** Latin Grammar of Pharmacy,” by Joseph Ince; ‘* A Manual 
of Artistic Anatomy®for the Use of Students ip Art,” by John 


C. L. Sparkes, with plates ; “ Handbookafor Attendants on æ 
the Insane”; ‘‘ The Register of the Royal College of Veterinary ° 


Surgeons.” m 

Messrs. Wm. Blackwood and Sons’ list includes :-~‘* A Texts 
Geo- 
metrical Exercises,” by the same autHor ; ‘‘ Higher Geometrical 
Exercises,” by ghe®same author; ‘The Elements of Physical 
Education, a Teachers Manual,” gby Dr. Dayid Lennox and 
Alexander Sturrock, with Original Musical Accompaniments to 
the Drill by Harry Everitt Loseby, illustrated ; ‘A Manual of 
AgrRultural Botany,” from the German of Dr. A. B. Frank, 
translated by Dr. John W. Paterson, ill&trated; and new 
editions of Sir John Skelton’s “The Handbook of Public 
Health,” revised by James Patten MacDougall and Abijah 
Murray, Part ii. containing other Acts bearing on Public 
Health, with Notes, Forms, &c. ; ‘‘ Introductory Text-book of 
Zoology,” by Prof. Henry Alleyne Nicholson, F.R.S., and Dr. 
Alexander Brown, illustrated ; ‘* Page’s Introductory Text-book 
of Geology,” revised and enlarged by Prof. Lapworth, F.R.S. ; 
“‘Page’s Advanced Téxt-book: of Geology,” Descriptive and 
Industrial, with engravings, and Glossary of Scientific Terms, 
revised and enlarged by Prof. Lapworth, ‘F.R.S.; ‘‘ Intro- 
ductory Text-book of Meteorology,” by Dr. Alexander Buchan, 
illustrated ; “Dr. Mackay’s Elements of Physiography,” illus- 
trated, 

Messrs. Bliss, Sands, and Co. announce :—The Progressive 
Science Series: ‘‘ Earth Structure,” by Prof. Geikie, F.R.S., 
illustrated ; °° Volcanoes,” by Prof. Bonney, F.R.S., illustrated ; 
“The Groundwork of Science,” by Dr. St: George Mivart, 
F.R.S.; ‘Vertebrate Paleontology,” by Prof.. Cope, illus- 
trated ; ‘“ Science and Ethics,” by M. Berthelot ; ‘‘ The Animal 
Ovum,” by F. E. Beddard, F.R.S., illustrated ; ‘‘ The Repro- 
duction of Living Beings: a Comparative Study,” by: Prof. 
Marcus Hartog, illustrated ; ‘“The Study of Man: an Intro- 
duction to Ethnology,” by Prof, A. C. Haddon, illustrated ; 
“ Man and the Higher Apes,” by Dr. Keith, illustrated ; 
“ Heredity,” by J. Arthur Thomson, illustrated. 

Messrs. Burns and Oates, Ltd., promise :—‘‘ Genesis and 
Science,” by John Smyth. 


The list of the Cambridge University Press includes:—Cam- © 
bridge Natural Science Manuals, Bzological Series® ‘‘ Fossil _ 


Plants, a Manual for Students of Botany and Geology,” by A. 
C. Seward ; “ Vertebrate Paleontology,” by A. S. Woodward. 

Messrs. Cassell and Co, Ltd., announce :—The “ Century 
Science” Series : ‘‘ Michael Faraday, his Life and Work,” by 
Prof, Silvanus P. Thompson, F.R.S.; “Cassels Family 
Doctor,” by a Medical Man; and new editions of ‘‘ The Story 
of Our Planet,” by Prof. Bonney, F.R.S., with coloured glateg 
and maps, and illustrated; “The Story of Africa and its 
Explorers,” by Dr. Robert Brown, 4 vofs,, illustrated ;*¢ The 
Countries @f the World,” by Dr. Robert Brown, vol. v., 
illustrated. a 

Messrs. Chapman and Hall, Ltd., will issue :—‘* Physics, 
Experimental and ‘Theoretical: an Elenfentary: Treatise 
Mechanics, Hydrostatics, Pneumatics, Heat and Acouggicg,” by 
Dr. R. H. Jude and H. Gossin, illustrated ; “Fhe Manuficture 
gf Boots end Shoes,” being a modern treatise of all yRlegpro- 
cesses of making and manufacturing footgear, by F. Wf Golding, 
illustrated ; ‘‘ Notes on Carpentry and Joinery,” adapted to the 
requirements of the City and Guilds of London Institute, tite 
Worshipful Company of Carpenters, and the County Council’s 
Scholarship Examinttions,. by J. T. Evans: Second Stage, 
Ordinary or Advanced Course, illustrated ; ‘ Chinese Poycelain,” 
by W. È. Gulland, illustrated; ‘‘ De Pontibus, a Bocket-bbok 
for Bridge Engineers,” by J. A’ L. Waddell; ‘‘ Machine 


Design,” Part i. ‘ Kinematics of Machinery,” by Prof. Forrest ama 


R. Jqnes ; `“ Handbook of Street-Railroad Loaatipn,” by Prof: 
John P. Brook$; a new edition of @*A Text-Book of 
Mechanical Engineering.” by W. Jẹ Linehafn, illustrated. 

Messrs. Chattœ ahd Windus epromise new editions of: 
“ Flammarion’s Popular Astronomy,” translated and edjted by 
J. Ellard Goreg’ illustrated , ‘$ Popular Astronomy,” by J. 
Rambossom, translated by C. 8. Pitman, illustrated. 

Messrs.. J. and As Churghill will, publish:—‘‘ Manual of 


General Pathology for Students and Practitioners,” ¿by Dr. * 
. ; 


e new egition af ‘Manual of Dental Anatomy, 
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Laząrus-Barlow ; ‘“M&ntal of Bacteriology,” by Dr. Hfewlett:; 
“ Manual, of Dent% Metallurgy,” by Ernest A. Smith; and a 
Human and 
Comparative,” by Charles S. Tomes,*F.R.S. e : 

The Clarendon Press will issue :—‘‘ Eesays on Secondary 
-Education,” edited by C. Cookson. 

In the annognennenls of Mr. Clivé, of the University Cor- 
respondence College Press, we find:—‘‘ A Manual of Psy- 
chology,” W G. F. Stout; “The Tutorial Algebra,”by W. 

* Briggs and Prof. G. H. Bryan, F.R.S., Part i, Elementary 
Cours, Part ii. Advanced Course; ‘‘ Properties of Matter,” 
by E. Catchpool ; ‘ Advanced Sound, Ad@anged Light, First 
Stage Magnetism and Electricity,” by Dr. R. H. Jude; “ Ad- 
vanced Magnetism and Electricity” ; ‘* Text-book of Zoology,” 
by A. M. Davies ; ‘‘ Text-book of Botany,” by J. M. Lowson ; 
‘Advanced Chemistry: First Stage Practical Inoffanic 
Chemistry, Rractieal Organic Chemistry ” by George George ; 
“Fist Stage Mathematics, Stage ii. Mathematics,” by J. H. 
Grace; ‘‘ Key to First Stage Mechanics of Solids”; ‘‘Co- 
ordinate Geometry, Part ii.’’; “Tutorial Dynamics,” by W. 
Briggs and Prof. G. H. Bryan, F.R.S.; Supplement (on 
Metals) to Tutorial Chemistry, Part i.. ‘f An Introduction to 
Carbon Compounds,” by Dr. F. Beddow; “ Quantitative 
Analysis, a Sequel to the Analysis of a Simple Salt”; ‘ First 
Stage Physiology ” ; ‘‘ Advanced Physiology”; ‘‘ First Stage 
Geology”; ‘‘ Advanced Geology”; “First Stage General 
Biology ”; “ Advanced General Biology”; First Stage Botany ”; 
** Advanced Botany ”; ‘‘ First Stage Agriculture”; ‘‘ Advanced 
Agriculture” ; ‘‘First Stage Hygiene”; ‘‘ Advanced Hy- 
giene”; and new editions of ‘‘ Matriculation Mathematics” 
and ‘ First Stage Mechanics of Fluids.” 

Messrs. A. Constable and Co. will issue :—Constahle’s Tech- 
nical Series: ‘‘The Internal Wiring of Buildings,” by H. M. 
Leaf, illustrated ; “ The Electrical Equipment of* Tramways,” 
by H. F. Parshall and Evan Parry, illustrated ;' “ Electro- 

etallurgy,” by Bertram Blount; illustrated ; ‘‘ Auto-cars and 
Horseless Carriages,” by Dugald Clerk and Worby Beaumont, 
illustrated ; ‘The Steam Boiler,”. by H. H. Powles; ‘‘ The 
Life of Sir Charles Tilston Bright,” by Edward Brailston Bright 
and Charles Bright, 2 vols., illustrated ; “‘ The Simplest Living 
Things,” by Prof. E. Ray Lankester, F.R.S., illustrated ; 
“s Electricity in Town and Country Houses,” by Percy E. 
Scrutton, illustrated. : , 

Messrs. J. M. Dent and Co. promise :—‘‘ With Ski and 
Sledge over Spitsbergen Glaciers,” by Sir William Martin 
Conway gillustrated. 2 

Messrs. Duckworth and Co.’s list contains :—‘‘ Savage Philo- 
sophy in Folk-Tale,” by Edward Clodd. 

Messrs. Friedländer and Sohn (Berlin) will publish :—Britzel- 


* mayr’s ‘Zur Hymenomyceten-Kunde,” vol. iii. (and last), 


— 


illustrated ; Gerberte’s (Papae Silvestri. II ) ‘‘ Opera Mathe- 
matica,” illustrated; A. Bolles Lee’s .*‘ The Microtomist’s 
Vademecifm,” Garman translation, with many additions by 
the Author and Prof. P. Mayer; A. B. Meyer and L. W. 
Wiglesworth, ‘‘The*Birds of Celebes and the Neighbouring 
Island, 2 vols., illustrated ; Das Tierreich (the, publication of 
the German Zoological Society), next part, Rothschifd’s “ Para- 
diseidae”.; -Trouessart’s ‘‘Catalogus Mammalium,” vol. iv. 
(and last). bi s~ 

Messrs, Gauthier-Villars et Fils (Paris)announce :— “Eléments 
Péorie dês Fonctions elfiptiques, by Tannery et Molk,” 
ii. ; ‘“ Leçons sur la Théorie des marées flpviales et 
em, by Maurice. Lévy.—'* Œuvres de Laplace,” Tome 







work on Krupp’s Steel Works,” illustrated. 

The fist of Mr. Hogpli @¥filan) contaiits :s~‘‘ Coniglicoltura 
pratica,” by Giuseppe Licciardelli, illustrated; ‘‘ La Siero- 
terapiay’ by Dr. E. Rebuschini; ‘ Agronor§a e Agricoltura 
moderna,” by Giovanni Soldin®; ‘* Astronomia Nautica,” by 
Dr. Giuseppe Naccari ; ‘ Luce e raggi Böntgen,” by Prof. O. 


e Murani, 
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Messrs. Hutchinson and Co. promise :—‘ The Ofgin and, 
Nature of Man,"sby Pr. S. B. G. McKinney. 

Messrs. eInnes and Co. anfiounge:—‘‘ Through the High 
Pyrenees,” by Harold Spender and Liewellyn Smith. 

Messrs. Lawrence ‘afd Bullen, Ltd., swill add to their 
‘ Anglers Libragy”:'-‘*Salmon and Sea Trout,” “by Sir 
Herbert Maxwell; ‘‘ Trout,eChar, &c.,” by T. D. Croft. 

Mr. H. K. Lewis’s list is as follows:—‘‘ A Handbook of 
Diseases of the Nétvous System,” by Dr. C. E. Beevor; “ Prof, ”' 
Furbringer’s Dise@ses of the Kidneys and Genito-Urinary’ 
Organs,” vol. ji.; ‘‘ Paflammation „of tlre Bladder,” by Dr. 
Mmsell Moulffn; “Yellow Fever in. the West Iadies,” by 
Dr. Izett Anderson; and new editions of Prof. Corféeld’s 
* Dwelling Houses; thår Sanitary Construction and Arrange- 
tents”; Dr. Dud Buxten’s “ Anzsthetics”; Dr. Samuele 
Rideal’s “‘ Practical Organic Chemistry.” 

Messrs. E. and S. Livingstone (Edinburgh) call attergion 
to :—‘‘ Practice of Medicine” (Catechism Series), Part ji. ; 
and a new gdition of Husband’s “ Practice of Medicine.” 

Messrs. Longmans and Co.’s announcements include :— 
“ Essentials of Practical Bacteriology, by Dr. Henry J? Curtis, 
illustrated ; ‘‘The Diseases and Injuries of the Lungs and 
Pleura,” by Dr. James Kingston Fowler and Dr. Rickman]. 
Godlee, illustrated ; the Memorial Edition of the late Mr. John 
Ball’s “ Alpine Guide,” gsswed by the Alpine Club: vol. i: “ The- 
Western Alps,” vob ii. 4' The Central Alps, North of the Rhone 
Valley, from the Simplon Pass to the Adige Valley” ; “ The 
Training of Young Children,” by Ennis Richnaond (Mrs. Wilfrid 
Richmond) ; ‘‘ Outlines of Descyiptive Psychology : a Text-book 
of Mental Science for Colleges apd Normal Schools,” by Prof. 
George Trumbull Ladd. . a 

Messrs. Sampson Low and C., Lids, give? notice of —. 
“Twentieth Century Practice, an International Encyclopædia 
of Modern Medical Science by Leading Authorities of Europe 
and America,” edited by Dr. Thomas L, Stedman, in ‘20 
vols. : vol. xii. ‘‘ Mental Diseases, Childhood and Old Age,” 
vol. xiii. “ Introduction to Infectious Diseases” ; ‘‘ A Complete 
System of Nursing,” written by various contributors, and edited 
by Honnor Morten; ‘‘ Petroleum Motor-cars,” translated from 


a 


‘the French of Louis Lockert; ‘‘ Twenty-five Years in British 


Guiana,” by Heary Kirke, illustrated, and a new edition of 
“The Care of the Sick at Home. and in’ the Hospital,” by 
Dr. Th..-Billroth, translated, by J. Bentall” Endean, illustrated. 
Among ‘the announcements of Messrs. Macmillan and Co., 
Ltd., we notice :—‘‘ The Scientific Papers of Thomas Henry,, 
Huxley,” reprinted from the journals of scientific societies, edit 
by Profs Michael Foster and E. Ray Lankester, F.R.S., in four 
vols., vol. i. 3-‘‘ Essays.on Museums and other Subjects con- 
nected with .Natural History,” by Sir William Henry Flower, 
K.C.B., F.R.S. ; “A Text-Book of Botany,” by Drs. E. Stras- 
burger, Fritz Noll, H. Schenck, A. F. W. Schimper, translated 
from the German by Dr. H. C. Porter, illustrated; ‘4 A System of 
Medicine,” edited by Prof. Thomas Clifford Allbutt, F:R.S., 
vol. v. ; “Elementary Course of Physics,” edited by Rev. J. C. 
P. Aldous (Britannia Series), in three parts: Part i. Mechanics, 
Properties of Matter, Flydiostatics, Heat; Part ii, Wave Motion, 
Sound, Light; Part iii. Magnetism, Electricity ; ‘‘ Elementary 
General Science,” by A. T.-Simmons and Lionel. M: Jones, 
illustrated ; ‘‘ Electro-Physiology,” by Prof. W. Biédermann, 
translated by Frances A. Welby, vol. ii. ; ‘* Notės on Observ- 
ations, being an outline of the methods used for determining the 
meaning and value of quantitative observations and experiments 
in physics and chemistry, and for reducing the resultè obtained,” 
by Sydney Lupton ; ‘ The Cambridge Natural History,” edited 
by S. F. Harmer and A. E. Shipley, vol. ix. “t Birds,” by A, 
H. Evans, illustrated.’ ` * ee 4 
Messrs. Methuen and Co. call attention to :—‘‘ Three Years 
in Savage Africa,” by Lionel Decle, illustrated; ‘* Exploration 
and Munting in Central Africa,” by Major A. St. H. Gibbons, 
illustrated ; “The NigereSources,” by Colonel J. Trotter, 
iJlustrated. : S 
°Mr. Murray promises :—Mr thur Berry’s ‘‘ Manual of 
Astronon?$,” illustrated ¢,‘‘ Early Chapters in Science,” by 
Mrs. Awdry (wife of the Bishop of Japan); “ Five Years in 
Siam,” by H. Warington Smyth. e 
Messrs. George Newnes, Ltd., will issue :—‘‘ The Story of 
Life in the Seas,”*by Prof: Sydney J. Hickson, F.R.S., illus- 
trated; ‘‘The Story of Photography,” by Alfred T. Story; 
‘The Story of Geographical*Discovery,” by Joseph Jacobs, 
with maps. e 7 s i 
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- _ Mr. Ì. C. Nimmo announces the cqmpletion, in partse of | Loppésand Bouquets‘by f. J. Moffett : ‘gElectrolytic Methods ° . 
. 


Morris's Works on Natural History. 
Messrs. C. Arthur Pearson, ftd.; give notice of :@-" Exercise 
for Health, its Science and Practice,” by H. H. Hulbert; 
“ With Peary near the Pole,” bẹ E. Astrup, . 
Mr. Young J. Pentland’s list is as folldWws :—*‘ Diseases of 
« the Heart,” by Dr. G. A. Gibso@; “ Text-book of Medicine,” 
a by British authors, edited by Dr. G. A. Gibson; ‘ The 
“Principles of Treatment,” by Dr, J. “Mitchell Bruce; “ Text- 
* book ofs Physiology,” edited by Prof, E. A. Schäfer, F.R.S., 
vol. ii. ; “ Renal Growths,” by Dre T.°N, Kelypack ; “ Diabetes 
Mellitusg’ by Dr. Re T. Williamson; and a new editi of 
“« Handbook of Obstetric Nursing,’ hy Drs. F, W. N, Haultain 
and J. Haig Ferguson. . k ė 
* In the announcements of Me8srs. Swan Sonnenschein and 
Co., Ltd., we find :—‘‘ The Wonderful Century: its Successes 
an its Failures,” by Dr? Alfred Russel Wallace, F.R.S. ; 
“* Aristotle’s Psychology,” including the Parva Naturalia, trans- 
. lated and edited with commentary and ineroducgion by Prof. 
William A. Hammond ; ‘‘ Ethics,” by Prof. W. Wundt, trans- 
lated jth the authore permission from the second German 


edition by Prof. E. B. Titchener, vol. iii. ‘ The, Principles of |` 


Morality and the Sphere of their Validity”; ‘* Physiological Psy- 
chology,” by Prof. W. Wundt, translated by Prof. È. B. Titchener, 
* two vols., illustrate&l ; “ History of Gentemporary Philosophy,” 
by Prof. Friedrich .Ueberweg, edite? by®Prof. Max Heinze, 
translated by Prof. W. A. Hammond (forming a supplement to 
Erdmann’s “ History of Philosophy,” three vols.) ; ‘ Student's 
Text-bopk of Zoology,” by Adam Sedgwick, F.R.S., vol. i. 
Protozoa to Pulyzoa (inclugjve), illustrated; “ Text-book of 
Paleontology for Zoological Students,” by Theodore T. Groom, 
- illustrated ; ‘‘ Text-book of Embryology: Invertebrates,”, by 
Profs. Korschelt and Heider, vol. ii. ‘“ Crustacea and Arach- 
noids,” translated by Mrs. Bernard, illusgrated; ‘‘ Practical 
Plant Physiology,” by Prof.. W. Detmer, translated by Prof. 
S. A. Moor; ‘Elementary Text-book of Botany,” based on 
‘t A Student’s Text-book of Botany,” by Prof. Sydney H. Vines, 
| F.R.S., illustrated ; ‘‘ Radiation: an Elementary Treatise on 
Electro-magnetic Radiation and on Röntgen and Cathode 
Rays,” by H. H. Francis Hyndman, with diagrams; ‘‘ Pocket 
‘Electrical Dictionary: Electrical Words, Terms and Phrases,” 
by Dr. Edwin J. Houston ; ‘‘ Cataphoresis, or Elective Medica- 
mental Diffusion, as applied in Medicine, Surgery and Den- 
tistry,” by Dr. William James Morton, illustrated ; ‘‘ Eclipses 
wemof the Moon from A.D. 300 to 1900,” by, Robert Sewell ; 


‘ Fishes,” by the Rev. H. A. Macpherson (Young Collector | 


Series); ‘‘ Handbook of Grasses,” by W. Hutchinson, illus- 
trated (Young Collector Series); ‘‘ Mammalia,” by the Rev. 
H. A. Macpherson (Young Collector Series); “ Birds’ Eggs 


and Nests,” by W. C. J. Ruskin Butterfield Young Collector - 


Series) ; and-a new edition of “ Handbook of Practical Botany, 
for the Botanical Laboratory and Private Student,” by Prof. È. 
Strasburger, edited by Prof. W. diillhouse, illustrated. 

Messrs. ‘Sotheran and Co. will publish, in 12 parts, “A 
Monograph of the Turdidæ, ‘og Family of Thrushes,” by the 
late Henry Seebohm, illustrated. @ oe Se : 

Mr. B. G. Teubner (Leipzig) agnounces :— “ Vorlesungen 
über Geschichte der Mathematik,” Moritz; Cantor, Dritter 
(Schlufs-)’ Band, Dritte Abteilung; ‘‘Vorlesungen _ über 
Technische , Mechanik,” A. Féppl, Band III. ; ‘ Vorlésungen 
über Synthetische Geometrie,” Jacob Steiner, Zweiter Teil, 
Dritte Auflage, herausgegeben von Rudolf Sturm; *'Das 

' Gesetz der Kleinen Zahlen,” Dr. L. von Bortkewitsch; Joh. 
Kepler’s ‘‘ Weiland Kaiserlichen Mathematikers, Traum oder 
enachgelassenes Werk über die Astronomie, des Mondes,” 
Übersetzt und Kommentiert, Ludwig Günther. ,_ f 

Mr. T. Fisher Unwin promises:—‘*Through Unknown 
Tibet,” by Captain M. S. Wellby, illu$trated ; ** Across the 
Sub-Arctics of Canada: 3200 miles by Canoe and Snowshoe 
through the Barren Lands,” by J. W. Tyrrell, with list of 
plants collected ev route, a vocabulary of Eskimo words apd 
‘phrases, and a route map and full classified index, j}lustrated ; 
<“ British Guiana ; or, Work and Wagfderings among the Creoles 
and Coolies, the Africans and Indians of the Wild Country,” 
by the Rev. L. Crookall, illustrated ; Aasters of ALedicine— 

. ‘William Stokes : his Life and Werk (1804-1878),” by his son, 
$ eee Stokes; ‘* Life of Sir Benjamin C. Brodie,” by Timothy 
olmes. : 

Messrs. Whittaker and Co.’s*annguncements are :—‘* Mier- 
nate Currents in Prictice,” translatel from #he Fregch of 
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of Analysis,” translated and adapted froth the German’ of Dr. e 

B. Neumann by J. B. C. Kershaw; a volume on ® Radiography,” ® 

by S. Bottone ;*** A Popular Guide to Commercial Telephony,” 

by M. Byng and F? G. Bell; “Alternating Gurrents of Elec- a e 

tricity, and the Theory of Transformersg’ by Alfred Suil; æ 

“ Electro-Mechanical] Series,” adapted from the French by A. ° 

G. Elliott: vol. i. “ Industrial Chemistry” ; ‘“ AgText-book of ë 

Geography,” by Charles Bird ; “ Electric Wiring Switches ang e 

Lamps,” by W. Perren Maycock ; *' Electric Wiring ang Fitting 

Details Book,” bythe same author. . . 
Messrs. J. Wright and Co. (Bristol) will publish :—*‘ Examin- 

ation of the Ocular Muscles,” èy Dr. Kyaest E. Maddox, 

illustrated; ‘* Lectures on Massage and Electricity in 

the Treatment of Disease (Masso-Electrotherapeutics),” 

by Drs, Thomas Stretch Dowse and Arthur G. Haydon, illus- 

trated; and a new edition of ‘ Diseases*of tife Upper Re- 

spiratory Tract, the Nose, Pharynx, and Larynx,” by Dr. 

P. Watson Williams, illustrated. i 





UNIVERSITY AND EDUCATIONAL . 
INTELLIGENCE. 
CAMBRIDGE. —The Graces for.the establishment of Reader- ` 
ships in Surgery and in Geography having passed the Senate, 
the General Board will proceed to elect the new Readers early in 
May. ` ' 





In the House of Lords on Friday the London University 
Commission Bill was read a third time and passed. 


THE chaig of Veterinary Surgery at the, Royal Agricultural 
College, Cirencester, rendered vacant by the recent resignation 
of Prof. Wilson, has been accepted by Mr. J. W. Brittlebank. 


Mr. J. MONTGOMERY, B.A., Assistant Master at Parmiter’s 
School, and: Honorary Secretary of the Assistant Masters’ 
Association, has been appointed Head Master of Uckfield 
Grammar School, Sussex. 


Dr. R. Anscnirz, assistant professor of chemistry at Bonn, 
and Dr. Askenasy, assistant professor of botany at Heidelberg, 
have been promoted to professorships; Dr. W. J. Simpson, late 
health officer of Calcutta, has been appointed.. professor of 
hygiene in King’s College, London ; and Dr. H. Ebert, of Kiel, 
has been appointed professor of,physics at Munich. e 


Sır WILLIAM FRASER, formerly Deputy-Keeper of -the 
Records of Scotland, who died on March; 13, has by his. will 
left to the University of Edinburgh 25,000/. for the foundation 
of achair to be called the Sir William Fraser .Professorship of 
Ancient History and Palzography, 10,000/. for the purpose of 
the library, and one half of the residue of his estate, which. is - 
expected to amount to between 9,000/, and Yo, 000/,, for general 
requirements, bursaries, research, publicagions, &c. . 


THE educational ‘interests of the State of New York are 
under the’ general supervision of the Board of Regents of the 
University, which is appointed by the legislature, and makes an 
annual report of the general condition of educational institutions 
throughout the State. It appears from their annual report of 
the Board, ‘just published, that the first university in thd/State, 
in the number of professors and students, and in the arfoynt of 
&ndowment, is Columbia University, with 289 inspettors and 
1921 students in all departments, and an endowment exceeding& _.. 
17,800,000 dollars in value. Cornell,University is a good secoad ® 
in aM these particulars; then follow New York University and x 
Syracuse University. = . 

TuE Duc de Loubat has given to Columbia University a deed - e 
of a large block of buildings on Brvadway, New Work, valued 
at more than 1,100,000 dollars, and probably worth fully a °. 
million and a quarter. The gift is subject,to an annuity Ofe — 
60,080 dollars to the Duke during his lifetimes. Ipon his death ° 
the property or ifs proceeds, less any exce& of incdme advanced 
by the University, ig to constitutegan endowment fund, for the s 
support and maintenance of the @niversity Jibrasy. The fund ed 
will be named,in honour of the Duke’s parents, the Gaillard- . 
Loubat Endowment Fund. Thisgift; added to previous endow- 
ments, will make the, library one of the world’s great libraries. 
The building is the g@t of Pyesident Seth Low. It now holds 
250,000 volumes, and has accommodation for a million. The ° ` 


2 f . e 
s kd 


@ tHe Universities 6f Brance and Italy. 
® valuable books and maguscripts to the University of Wash- 
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main wading-rooms sgat 400 or 500 rea@erse; and the roomg of the 
e Avery Collegtion and geminary rooms will accommodate several 
Shundredemore. * The Due de Loubatyhas made many ether 
generous gifts to educational institutions, haviftg founded pro- 
fessorships and scholarships in Berlin, Stockholm, Madrid, and 
In America he has given 


ington, University -of Pennsylvania and Columbia; and at 
Golumbia he founded the-Loubat- prizes of 1000 and 400 dollars, 
which aye given annually for original work ‘in various branche: 
of science and art., x 


pd r 

In the House of Commons, on Tuesday, Sir Pohn Lubbock 
called ‘attention ® the new ®ducation Code, and the need of 
extending its provisions so that elementary sciénce might be 
more Widely taught in elementary schools, He moved: ‘‘ Ghat 
it is desirable to gssimilate the provisions of the English 
Education Code, as regards class and ‘special subjects, to those 
in the Scotch Code of 1897.” Under the Code the subjécts 
‘taught in elementary schools fall into three categories—the 
obligatory subjects, the class subjects, and the so-called specific 
subjects. The obligatory ‘subjects are, in the case of boys, 


reading, writing, and arithmetic. The specific subjects comprise” 


various sciences, domestic economy, and one or two languages. 
With the exception of domestic economy, however, they are 
not largely taken up.- The class subjects are English, 
geography, elementary science, and history. Sir John Lub- 
bock submitted that all these four subjects are essential. He 
did not propose to make them obligatory, but thought schools 
should be encouraged to take them up. So far from this, how- 
ever, schools are actually precluded from doitg so. The Code 
„provides that no child shall be presented in more than two class 
subjects. If, therefore, a class took geography and elementary 
science, they must omit history and English. © I6 they took 
history and English, then elementary science and geography 
must be omitted. Sir John Lubbock’s contention was that this 
is a radically wrong system .of education; that English, 


geography, elementary science, and history are all important 


subjects; and that the influence of the Education Department 
should be exercised not to prevent, but tò encourage these 
being taken up in elementary schools. After a discussion, in 
the course of which it was pointed out that the whole difficulty 
is one of time, Sir John Lubbock withdrew his motion. 





© . SCIENTIFIC SERIALS. 


American Journal of Science, March.—Geothermal data from 
deep artésian wells in the Dakotas, by N. H. Darton. Nearly 
all the waters in the great artesian basin. of the Dakotas are 
perceptibly warm. The author gives a chart showing the dis- 
tribution’ of the wells according to temperature, which- shows 
remarkablé regiona} regularities. As regards the cause of‘ the 
gbtefranean heat, the suggestion as to the oxidation of pyrites 
by underground waters is probably untenable on account of the 
depth. A collection of all available data-will be necessary 
before a theory is gttempted.—Examination of sonfe triclinic 
minerals by means of etching figures, by ,T. L, Walker. Ex- 
periments may bə made: with etching figures to determine the 
equivalence of pairs of parallel faces. , If parallel faces . give 
differekt®etchingefigures, the fa@es do not belong to the same 
crystal \form. © This thesis: was proved by etching~ tourmaline 
with &- radot mixture of potassium bisulphate and ‘Bowdere® 
fluorspar, and by etching axinite, cyanite, albite,~ and. other 

*crystals.~Some new Jurassic vertebrates from Wyoming, by 
W. C. Knight. The new species are called Ceratodus robastus 
and Ceratedus americanus.—Auriferous conglomerate of the 
Transvaal, by G. F. Becker. The workable area of the Wit- 
watersrahd is a strip of country a couple èf miles in width and 
about thirty’ miles in length. The banket skirts the southerly 
edge of a large area dotted over wfth proclaimed gold-fields, 


“in which ordinary veins are associated for’ the most part with 
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crystalliné sqhtstf. ghis area includes the noghern part ff the 
Transvaal and portiens of Mgshonaland and Matabeleland. Its 
extent $ approximately 13@,000 square méles. The.banket is 
a highly silicedus nfass, consisting of quartz pebbles’ embedded 
in a m&trix composed of sand, pyrite, and oher minerals, all 
cemented by secondary ‘silica.® Fhe free gold in the matrix, 
like the pyrite, qecurs in minute crystals ‘or in irregular, sharp- 

e cornered, hackly aggregates. Theauthor inclines to the marine 
placer ofigin of the deposit, and believes thgt unti] the Lower 
> s 
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Cape formation has begn traced across the continent off Africa , 
other spots as rickeas the Rand may be hoped for.—A spectro- 
scope witho® prisms or gratings,"by Ae A. Michelson. A kind 
of transmission grating may be made of plates of glass a few 
mm. thick, arranged with ‘thejr edges in a step-by-step order. 
The results are Com#arable with those of the best gratings. ° 


Annaler der Physik und Chemie, No. 1.—-Canal rays, by E. è 
Goldstein. The cangl rays are so called from the manner of ob- 
taining them by perfqrating the kathode. They fotm thë yellow” , . 
layer next the kathode, agd when the latter ig perforated straight 
yellgy streamers" pass throfigh and fill the’ tube on the side 
away from,the anode. These rays producé no phosphofescence, 
and are not in themselves geflected‘by-a magnet. They form®the 
pwolongation of the kathode rays*backwards, and converge when 


| the latter diverge, and vice versé.—Potential gradients in vacuum 


tubes, by W. P, Grahamr The gradient ‘along the tube was in- 
vestigated chiefly by means of two electrodes mounted on a gl@ss 
rod a small'fixed distance Apart. - The glass’ rod was introduced 
into the tul% thr@iigh"the Torricellian' mercury column, and , 
could be moved up and down. + Maximum and mininum gradients 
were observed to correspond with: the Bright and dark strata of 
the positive light. But such ‘fluctuations were also observed in 
the dark space itself. Minium gradients were found to adjoih 
the two electrodes.—Colourgd alkaline halpids, by E. Wiede- - 
mann and G. C.'Schoftit. The authors endeavour to dis- ` 
criminate between the various theories advanced in explanation 
of the coloration of alkaline haloids by the kathode rays, and 
show that it is due not toa physical change, bua slight chemical 
reduction of the salts,—Determimation of relative thermal con- 
ductivities by the isothermal methed, by W. Voigt. The method 
devised by de Sénarmont for the inwestigation of crystalline con- 
ductivities may be considerably improved by adding elaidinic acid - 
to the mixture of wax and turpentine. This gives. very sharp 
curves. The metlsod may be extended ‘to the comparison of 
conductivities of various metals by constructing a rectangle out of 
two adjacent triangles of the metals in question, ‘and pressing the 
shorter edge of the better conducting metal against- a' copper 
block kept at a constant temperature., The method admits of an 
accuracy of 2 per cent.—The optical constants’ of sodium, by P. 
Drude. The refractive index of sodium, as determined from the 
reflective properties of the metal contained in a spherical vessel 
in an atmosphere of hydrogen, is smaller than 0054, which is the 
smallest value yet found for any metal. The standard NaK alloy 
comes next ; and then silver with # = 0'18,—-Glow-worm light, 
by H. Muraoka and M. Kasuya Further experiménts show thal 
the photographic effect of glow-worm light is-not due entirely 
to radiation, but partly at least to volatile substances inseparable 
from animal life. Resin and coffee, 'and certain metallic oxides, 
prodtice a similar effect; éven when riot in contact with the 
plate. j 





SOCIETIES AND ACADEMIES °' 
' .LQNDoN. : 
Royal Society, F&bruary 17.—‘* On the Connection between 
the Electrical Properties*and the Chemical, Composition of 
different kinds of glass.” By ‘Prof. Andrew Gray, LL.D., 
F.R.S., and Prof. J. J. Dobbie, M.A., D.Sc. oS 
In ‘order‘to finally detérmine if possible the citcumstances 
which affect the conductivity and specific: inductive capacity of 
glass, several speciméns of glass of special composition have, 
been made up for the experimenters by Messrs. Schott and Co., 
of Jena, and by Meésrs.’ Powell and Sons, of London. It had. 
been previously found, by Rrof. T. Gray, that potash and soda 
lime glasses had a higher conductivity’ than flint glasses—a 
result also arrived: at, by Dr. Hopkinson. : Accordingly glasses 
richérgn lead oxide than any formerly available, and in some cases 
practically free from’ soda, were made, so as to test whether 
diminution of the amount ‘of soda and increase of lead oxide 
Would still further diminish the conductivity. Specimens of 
glass usedeby Messrs. Sghott,emagnly in the manufacture of 
thermometers, were also obtained, as well as of a barium crown 
glass, not hitherto experimented on. 
- The conductivities were measured by the direct deflection 
method by placing'sthe speeimen (in some cases the. bulb of*a e 
long-stemmed flask, filled up to the bottom of the stem with‘ 
mergury, and immersed in a mercury bath; in others a plate 
silwered on its two faces). in series with a battery and a very 
sensjtive high fesistancwgalvanometer. “The method of loss of 
° e . 
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_ charge evas tried, but found for various reasons to be fess suit- takes*place in the whgle course of the®nerve atthe samg time ° 
able for the comparison immediately in Yew ghan that adopted. | after séction of the nerve. ' . 


It is, however, the only, method by which, for sqyeral of the 
specimens, results at ordinary temperatures can be obtained. 


(44 That no fatty change could be demonstrated ih the intra- 
muscular cells by the M&rchi method similar to those found in 
the case of tabes dgrsalis in man. 


Special care was taken to ensure ¢hat no disturbing film of 
moisture existed on the surface Êf the glasẹ, and that the con- 
duction was entirely through the gplate or the walls of the flask 

K experimented on. ° : F 
M The specific inductive capacities wes dettrmined by connect- 
+ ing the cogdenser formed by the specime:e, for about 1/30,000 


Entomological Society, March 2.—} n G E Verrall, @ 
Vicé- President, in’ the chair.—Lord Walsingham exhibited a ® 
series ofthe larger and more striking species of Yyloryctinz, a 
subfamily of the Gelechiide, especially characteristic of the e 
Australian fauna, The series illustrated the life-historjes and 


of a second, with ene of Lord Kẹlviw's air leydens, which had 

‘been previously charged, and observing the®potential o% the 

leygen before and after the contact. : ° 

© After the electrical determingti@nstiad been made the speci- 
« mens were very carefully analysed, and@ the results are given 

in the paper, which contains, therefore, full information as to 

the precise composition of the glasses, 

The anticipation mentioned above was fully borne out. The 
specific resistance of the lead potash glasses was for one cer- 

- tainly above 18,000 x 10 ohms at 100° C.$ for ahother above 
35,000ex 10 ohms at all temperatures tip to 135° C. The 
specific resistance of the barium glass was also very high; and, 
what was remarkable in this glass, there was. hardly any trace 
of dielectric polarisation, The authors are pursuing experiments 

. on the electrical and mechanical properties ‘of this glass. 

It was found, after the communie lies of the paper, that the 

-almost complete replacement of the potash in a lead glass by 
soda diminishes the specific resistance. 

The research is being continued with a view to settling a large 
number èf interesting points Which have arisen in the course of 
the work. For this purpos@ special glasses of as nearly as 
possible preScribed composftion are being: made by Messrs. 

* Powell and Sons. ` 


March 3.‘ On Apogamy and the Development of Sporangia 
upon Fern Prothalli.” By William H. Lang, M.B., B.Sc. 
- In this paper the results obtained from a series of cultures of 
ten species of ferns, the prothalli of which were grown for more 
than two years, are described. The conditions: of cultivation 
differed from those under which prothalli usually occur in nature, 
in that fertilisation was prevented by avoiding watering from 
above; the prothalli were also exposed to direct sunlight. To 
these causes the results, which in the main agree for the yarious 
species, may be ascribed. The most important were the change 
in form and structure of the prothallus to a fleshy cylindrical 
process, which sometimes proceeded from the apical region, 


sumetimes from the under surface just behind the latter ; the | 


development of conical projections around or in place of 
archegonia, and the occurrence of more or less numerous cases 
of apogamy in every one of the species, The latter phenomenon 
was manifested by the presence of tracheides in the tissue of the 
prothallus, by the development of isolated members of the 
sporophyte upon it, and, in every case but one, of complete 
vegetative buds. On prothalli @f Scolopendrium vulgare and 
Nephrodium dilatatum sporangia, which sometimes attained 
almost perfect development, were found. In conclusion the 
bearing of the results on the nature of theealternation of genera- 
tions seen in archegoniate plants is comsidered, and a provisional 
hypothesis is suggested to explain how the definite alternation of 
sexual and asexual forms might have originated by modification 
of individuals of the ancestral algal organisms under the,con- 
ditions to which they would presumably haye been exposed on 
„their assumption of a terrestial mode of life. 


“ Experimental Observations on the arly Degenerative 
Changes in the Sensory End Organs of Muscles.” By F. E. 
Batten, M.D. Communicated by Prof, Victor Horsley, F.R.S. 


The experiments described in the following paper were 


undertaken in order to show, firstly, that degeneration occurred 
in the first place in that part of the neuron most remot® from 
the cell, and secondly, to reproduce, within the muscle-spindle, 
if* possible, certain changes which had been shown by the 
author to be present in the case of tabes dorsalis in man. 

The results of the research have been to show: ** 

(1) That within the muscle-spindle a spiral form of nerve ter- 
mination exists surrounding a fine muscular fibre, in the centre 
of which are large, clear, non-nucleated cells. 

‘e, “(2) That changes take place in the spiral fn twenty-four hours 
after section of the nerve, and that such changes become, 
marked in forty-eight hours. . e 


(3) That degeneration of the medillated sheat& of the nefve | minutely crystalline. Microscopic examination shows shat’ thet; ae 
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the great disparity in colour and form between the sexes of many 
species. He glso*gave an account of the family, chiefly from 
notes by Mr. Dodd (of Queenslang), with especial reference to 
the habits of the larvee, which live in holes in tree-trunks, to 
whigh they drag leaves in the night for the next day’s consump“ 
tion.—Mr. Gahan exhibited a locust, derydium agystium 
(= ¢artaricum), taken in a house in Hfhove? Square, and 
probably imported in vegetables,—Mr. Kirkaldy exhibited 
species of water-bugs, including zdcocephalus culicis and 
Gerris robustis, both taken for the first time in Mexico.—A 
discussion arose on the reported occurrence of the San José 
scale, Aspidiotus perniciosus, in Great Britain. $ 


Linnean Society, March 3.—Dr. St. George Mivart, 
F.R.S., Vice-President, in the chair.—Mr. Thomas Christy 
exhibited specimens of. the Mora Nut of British Guiana 
(Dimorphandra Mora, Schomb.), of which some had been 
lately introduced into London by Colonial brokers as the 
Kola Nut (Cola acuminata). It appeared,, however, on 
analysis, that the former contains no caffeine, a product for 
which the latter is of definite commercial value. , It remained 
to be ascertained whether the Mora Nut has any economic 
value.—Prof. W, A. Herdman, F.R.S., read a paper by Mr. 
F. J. Cole, entitled ‘‘Observations on the structure and Mor- 
phology of the cranial nerves and lateral sense organs of 
fishes, with especial reference to the genus Gadus.” It con- 
tains the first description of the lateral-line organs of Gadus, 
and pit-organs were shown to be present. The author concludes 
that the lateral-line system of fishes was not originally metameric, 
and that it has nothing to do with the branchial sense-organs, 
He regards it and the auditory organ as parts of a system, and 
their nerves (viz. the superficial ophthalmic, buccal, external 
mandibular, lateralis, and lateral‘line nerves), together with the 
auditory, as of a series sez generis, and shows that the so-called 
laterdl-line nerve of Petromyzon really belongs to the lateralis 
accessorius system (ramus lateralis trigemini, auct.) the mor- 
phology of which he fully describes. The paper deals ex- 
haustively both with the afore-mentioned and the subsidiary 
branches of the subject, which is treated in detail and histori“ 
cally; with an accompanying exhaustive bibliography.—Prof. 
Howes, discussing the paper at some length, drew attention to 
some observations of the Cousins Sarasin, and to the experi- 
mental work of Sewall, Steiner, Lee and other? upon the 
auditory apparatus of fishes, which he believed lent suppdrt tè 
the author’s conclusions.— Mr, G. Claridge Druce read @ paper 
on the occurrence of Carex helvola, Blytt, in Britain, in which 
he gave anfaccount of his discovery of this plgnt on B:n Lawers, 
Perthshire, in August 1897, He found it growing in some 
abundance at an elevation of about 3200 feet. è Prof. Blytt and 
Dr. Christ, to whom specimens had been submitted, both agreed 
in naming it C. 4e/vola, which Sy many botani&ts is c&nsidered 
to be a hybrid.—A report by the Rev. O. P. Cambgidge, 
€.R.S., ipon the spiders collected by Mr. Fisper, of the 
Jackson-Harmsworth Polar Expedition, was read by Mr. 
A. D. Michael. They consisted of three species, all be- © 
longêng to the genus Ærzgone, one of which had been previously 
described, though npt figured by Thorell; and another was 
new, but closely allied: the author proposes to call the latter 
E. Fisheri. nn ° è e 

Geological Society, March 9.—W. Whitaker, Ę R.S. 


President, in the chair.—Prof. J. W. Judd exhibited, on behal ass 


of the Coral Reef Committee of the Royal Sdciew, she lowest core 
(698 feet) from the boring at Funafuti (Elli€e Islanti), and drew 
attention to the remarkable chang& exhibifed by the rgcks ob- 
tained at this depth? The core erom this boring (a mass of 
material more thgn a ton in weight) had been sent to thigcountry 7 
by Prof. Edgewerth David, and, was nowe being submitted toi” 
careful study. The last 20 or 30 feet of the boring was carried 
on in a rock which w@s-of a yery soft characte”, and highly but 
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rock js almost completly converted éntqa mass of very": small | paguru$), and peated out the affinity of that species with the" 
Cifcular Crab (4teleđyclus heterodon).—Mr. Oldfield Thomas * 


e thombohedya, the orfanic structures being nearly oblitérated ; 


while a preliminary chemical examination seems to indicatg that 
magnesia has been introduced into th® rock toea considerable 
extent. The complete study, microscopical end chemical, of all 
the stages of the*°change which has taken place in this rock—a 


e study which will bê undertaken by Mr, C. G. Cullis—promises 


to throw much light on processes of rock-formation of very great 
interest-to th® geologist.—Note on Clipperton atoll, by Rear- 
Admiral Sir W. J. Wharton, K.C.B., F.R.S. This atoll, 600 
miles ffom North America, in lat. 10° 17’ N., long. 109° 13’ W., 
possesses a lagoon which is now completely cut off from the sea. 
In this is a perfectly round hole where soundings of 20 fathoms 
or more are reported, on the Ruthority of Mr. Arundel, and even 
deeper ones on that of the captain of a merchant-vessel. On 
the coral ring there rises a mass of modified trachyte, the suM@ect 
‘of the following cormamunication, about 60 feet in height. ‘The 
great depth of the lagoon and the rock-mass on the ring are not 
compatible with the origin of the reef by subsidence or outward 
growth ; and the possible hypothesis is put forth that this reef 
had grown on the lip of a volcanic crater, or on an island, such 
as Krakatao, in which the interior has been enlarged and 
deepened by volcanic explosion.—A_ phosphatised trachyte from 
Clipperton atoll, by J. J. H. Teall, F.R.S. Specimens from the 
projecting rock described in the preceding communication are 
dark brown, white, or cream-coloured, The brown specimens 
are trachytes, composed of glassy phenocrysts of sanidine set in 
a groundmass of microlitic felspars with brown interstitial matter. 
The light-coloured rocks are more or Jess altered trachytes, in 
some of which the glassy phenocrysts of sanidine may still be 
recognised. Analyses of several specimens show that the rocks 
all contain varying amounts of phosphoric acid.—The Pliocene 
deposits of the East of England, Part i. the Lenham Beds and 
the Coralline Crag, by F. W. Harmer. From the Giscussion of 
lists of fossils, a large number of sections, and a series of borings, 
the author endeavours to establish a number of propositions with 
regard to the Lenham Beds, the Coralline Crag, and the Red 
Crag. His evidence indicates that the Lenham Beds are older, 
perhaps considerably so, than the Coralline Crag. 


Mathematical Society, March 10.—Prof. Elliott, F.R.S. 
President, in the chair.—Mr. A. N. Whitehead read a 
paper on the geodesic geometry of surfaces in non-Euclidean 
‘space.—Prof. W. Burnside followed with a paper on linear 
homogeneous continuous groups whose operations are permut- 
able.—Mr, T. I. Dewar, in the absence of Prof. Greenhill, 
F.R.S., efhibited, with the aid of stereoscopes, some stereoscopic 
‘diagrams of pseudo-elliptic catenaries and geodesics. —Lieut. - 
Colonel Cunningham, R.E., contributed a supplementary note 
:on Aurifeuillians.—The President briefly brought before the 
meeting 2 paper, by Mr. W. F. Sheppard, on the calculation of 
the sum of the mth powers of a large number of magnitudes, 
and then (kieut.-Colonel Cunningham in the chair) reada paper 
hy himself, on the transformation of linear partial differential 
operators by extendedginear continuous groups. 


Zoological Society, March 15.—Dr. Albert, Günther, 
E.R.S., Vice-President, in the chair.—A communication from 


' Sir Edmund Loder, Bart., contained copies of some photographs 


ofthe Beaver-pofid at Leonardslea, Horsham, and gave a short 
accourt gf the habits of the animals as there observed.—Mr. R. 
E. Holding exhibited a pair of forns of the Sunga or Galla Ox 
of Akyssinia, and made some remarks on the horns of this and 
other varietigs of the humped cattle of India and Alfrica.—A” 


pA communication from Dr. G. Stewardson Brady, F.R.S., on 


new or imperfectly-known species of Ostracoda, chiefly from 
New Zealand, was read. It contained descriptions of*the 
Ostracoda collected in New Zealand by Me. H. Suter, for the 
Zoologicg! Museum of Copenhagen, and by Mr. G. M. 
Thotnson, gf Dunedén, It also included a description of an 
Ostracod from the Bay of Bengal, prygsenting some remarkable 


cep eculidtities of the mouth-organs, and constituting the type of 


a new genus, high was proposed to be called Zupathistonia. 
Of the New Zealand @pecies treated of sixteen Were described as 
new, and the new géneric teem Zrachyleberds was proposed for 
the reception of Cythare sc@0gocuneata, Bridy.—Mr. E. H, J. 
Schuster described a new species of flagellate Protozoan, which 


he proposed to ngme .Lophgmgnas sulcata%e This species, 


occurred as an endo-parasite in the upper part of the colon of 

Blatta americana, Linn.—Mr. J. T. Cunrgngham read a paper 

eon the garly post-larval stages of the Common Crab {Cancer 
kd s, 
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read a papes on some mammals eollected by the late Mr. Henry 
Durnford in 1877-8 in Chubut, Patagonia.—Mr. Martin Jacoby 
contributed an addition tosour knowledge of the phytophagous 
Coleoptera of Africe by describing forty-three new species of the 
groups Halticine and Galerucgne, specimens of which had been 
collected? by Mr. Guy A. K. Marshall in Mashonaland and 
West Africa. 


dusia, wére charact@ised, *. 


yal Metegtological Society, «Marth 16.—Mr. F. C. 
Bayard, Pyesident, in the chair.—A lecture on photégraphing 
meteorological phenomenagwag delivered by Mr. A. W, Clay@en, 
wko gave details of hisgexperientes as Secretary of a Committee 
of the British Association. After referring to the extreme value 
of photographic methods of recording the movements of instru- 
ments, the lecturer spoke of the real importance ‘of preserving 
photographic records of all sorts of unusual meteorological 
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Twotnewegenera, viz. Cheiridisia and Deulin” 


phenomena, @nd emphasised the necessity of companion photo- , 


graphs showing the same scene under normal conditiops. 
was suggested that meteorologists throughout the country should 
co-operate with the Royal Meteorological Society in securing 
such records, The phenomena of the lightning discharge, as 
distinguished from those of g 


It. 


single flash, were next described 


and illustrated by a nu@aber of lantern Slides. Some of the * 
puzzles offered by lifhtning photographs were next alluded to,“ 


and the lecturer stated that he had repeatedly found that a single 
discharge lasted several seconds. Mr. Clayd@n then spoke ot 
the “black” flashes shown in photographs, and descgibed the 


steps by which, some years agowhe was led to the proof that > 


they were merely a photographic ephenomenon, hait one which’ 


still remains unexplained. Passing on to a consideration at > 


cloud photography, the various methods in use were explained. 
and a large numbee of lantern slides were exhibited, in some of 
which the clouds were shown on a background of blue sky in 


nearly their natural colours, a result obtained by the employ- . 


ment of suitable developers on a specially prepared plate. The 
method employed at Exeter by the lecturer for the measurement 
of cloud altitudes was fully described. This differs from all 
other methods’ in using the sun as a reference point. Mr. 
Clayden then spoke of the difficulty in getting good pictures of 
cirrus clouds, and described the methods dependent on the 
polarisation of the blue light of the sky, but expressed a con- 
viction that polarisation had nothing to do with their efficiency, 


which was really due to a general lessening of brightness which» 


enabled the exposure to be properly judged. i 


CAMBRIDGE. 


Philosophical Society, February 7.—Prof. Newton, Vice- 
President, in the chair.—‘*The coral reefs of Funafuti, 
Rotuma, and Fiji, together with some notes on the structure 
and formation of coral reefs jn general,” J. Stanley Gardiner. 
The author had accompanied Prof. Sollas’ expedition to Funa- 
futi in 1896. Funafuti cannot be regarded as a typical atoll, as 
it shows an elevation of at I@ast 10 feet. Its islands are the 
remains of the original reef, and are rapidly being washed away; 
while the present reef I$ extending outwards by nullipore 
growth, forming masses outside and joining them on to the rz. 
In Viti Levu, Fiji, soft limestone attains an elevation of 900 
feet and alternates with “ soapstone,” which the author regards 
as a shallow water deposit analogous to the sand covering the 
inner reefs round Viti Levu. Many of the islands of Lau are- 
of hard limestone, and represent raised atolls. In the case’ of 
Vatu Vara a vertical thickness of 1030 is attained. Evidence is 
given to show that the Fiji Group has been stationary for a long" 
period, and that the conditions and formation of its reefs strongly 
oppose the subsidenge theory. It is also contended that reefs 
sprea@ outwards on their own talus, while lagoons are formed by 
solution. Evidence for thg latter is given from the washing 
away of the limestone islands of Lau, the atoll-reefs of which 
ar considered to have been formed by this means. The form- 
ation of c8fal reefs is duesrathe? to hullipore than coral growth, 
and depends largely on tHe depth to which light can penetrate 
sea water.—‘* Methods for the demonsération of ‘connecting 
threads’ in the cell-wall,” Walter Gardiner. The author gives 


further details of hfs ‘‘ Koléssow-Safranin” method, and de-” 


scribes a modification of Meyers method, which he calls the 
**io@ine-acid violet”? method. eThe paper also deals with -the 
theðry of bothgf the above modes of inwgstigation. 
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. February 21 —Mr. F. Darwin in the chir.—On some diffew- 
ential equations in the theory of symmetrit algebra, Prof. 
Forsyth.—Discharge of electriftation by ultra-viol& light, E. 
Rutherford. In this paper the genergl phenomena of conduc- 
tion under ultra-viobet light were censidered, especially from the 
point*of view of the nature and velocity of he carrier of the 
Ménegative electrification. 
late on which ultra-violet light fell, jt was shown that the 

yi imie or-portien of the carriers could be removed with the cur- 
tent of aie. ° The charged gas so obtained shows properties 
similar to the charged gas obtained fn Kéntgensgonduction. _ A 
general method of determining the velocity of the carrier 


, volt per cm. The velocity of the @arrier is independent of the 
metal on which the light falls, but depends on the gas sur- 
roungling the plates. The vélocity of the carrier was found to 
be inversely proportional to the pressure, a result which shows 
the carrier is of molecular dimensions, Theeresulte of the ex- 

eriments are simply explained on the hypothesis that gaseous 
ions are” produced at the surface of the negatively electrified 
plate. The theory previously advanced that the discharge was 
due to the disintegration of metallic particles under the action of 
ultra-violet light does not sufficiently explain the facts. —Roéntgen 

‘photographs of metfilic alloys, C % Heycock and F. H, 
Neville. The authors exhibited and “desctibed photographs 
taken by means of the Réntgen rays through plates of alloy. 
As the two metalseforming the alloy possess different degrees of 
transparency to these rays, the photographs show the separation 
of the metals that has taken plage during the solidification of the 
alloy. For example, alloys of gold and sodium containing less 

| than 30 per cent. of gold are seen to consist of well-developed, 
very transparent crystals, which must be pure, or nearly pure, 
sodium, imbedded in a mother substance which solidified last, 

„and which, from its comparative opacity, evidently contains the 
gold. On the other hand, alloys containing more gold show 
very opaque needles of gold imbedded in a less opaque mother 
substance. This mother substance was the same as that in the 
first-mentioned alloy ; it solidified after the needles of gold had 
been formed. Photographs of alloys of aluminium and gold, 
and ‘of aluminium and copper, were shown, which exhibited 
similar phenomena. The crystals of aluminium in the alloy 
with copper were perfect rectangular crosses several millimetres 
in diameter. The gold-aluminium alloys showed a precipitate 

ra@f Roberts-Austen’s compound of the formula AuAl,; the 
crystals were well-marked tubes and octahedra. 


MANCHESTER. 


Literary and Philosophical Society, March 8.—Mr. 
J.. Cosmo Melvill, President, in the chair.—The President 
announced that the title of the Wilde Lecture to be delivered 
by Prof. Michaél Foster on March 29, would be “On the 
physical meaning of psychical e®ents.”—Mr. Thomas Thorp 
exhibited some’ celluloid films taken from Rowland’s gratings 
of 14,438 lines to the inch.—‘‘ Qn the velocity of sound ina 
tube, as affected by the elasticity of the walls,” by Prof. H. 
Lamb, F.R.S. The paper consisted èn an application of the 
known theory of the vibrations of thin cylindrical shells to the 
calculation of the velocity of sound in a tube filled with liquid. 
This subject has already been treated by Korteweg, but the 
author’s method is somewhat different, and one or two collateral 
results of interest are obtained. The paper included, further, 
an approximate investigation of the effect in a fzck tube. ` 


A EDINBURGH. 

Royal Society, January 31. —Prof. Chrystal in the chair.— 
An obituary notice of the late Edmund Chisholm Batten was 
read.—Dr. J. K. Talmage, a delegate to the Geological Çon- 
gress of 1897, gave in a report of the meetings. —Papers by Dr. 
Thqmas Muir, on the relations between the co-axial minors of 


-a determinant of the fourth order, and by Prof. Nanson on the” 


Ellipse-Glissette eliminationeproblem, „being purely ‘technical, 
were laid on the table.——-Mr. W. Le €alderwood read a paper 
on the migratory movements of Salmonide during the spawning 
season. After distinguishing between spring and summer runs 
‘af fish and calling attention to theedissimilarity between such 
<ins and the autumn runs to the head waters for the express 
purpose of spawning, the author showed’ that these ‘last ryns 
sould alone be considered as analogous to the runs in.connectign 


with the spawning habit of Clupea allosa, @ finta, oF Petromyzon 
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By dirécflng a blast of air against a` 


as 
given? By its means the velocity ofthe carrier for air was found } 
to be’ about 1'4 cms per sec. fer a potential gradient of ong | 


eo & 
marinus As, to the @onditions of watersflow which seemed 
most favourable for Salmonidz entering a tributary frém a main 


river, Mr. Calderwood subgnitted several tables of data cĦlected * 


by daily observations in the spawning season of 1896-97. The 
results showed that most fish entered the partécular tributary 


under consideration when the water was in quarter-flood ; that’ @ 


temperature had apparently no influenceupon the runs of fish; 
that a limited number of fish ascended during nagmal flow of 
the stream ; that the sea trout commenced to ascend later than » 
salmon, but remained a much shorter period, completinge their 
spawning two montks before the last salmon redd was observed. 
“The author exhibited a diagram-chart of the spawning grounds, 
showing the distribution of salmon and sea tro? redds, and the 
dates on which the redds were constructed. 
bd PARIS, s 

Academy of Sciences, March 14.—M. Wolf ine the 
chair. —Chemical actions of the silent discharge. Nitrogen com- 
pounds in presence of free nitrogen, by M. Berthelot. A con- 
tinuation of similar work published in preceding numbers of the 
Comptes rendus. The substances dealt with included methyl- 
amine, dimethylamine, ethylamine, propylamine, isopropyl- 
amine, allylamine, aniline, methylaniline, benzylamine, toluidine, 
pyridine, piperidine, ethylenediamine, _propylenediamine, 
phenylenediamine, benzidine, nicotine, acetamide, thiourea, 
acetonitrile, benzonitrile, aldoxime, phenylhydrazine, some 
nitro-derivatives, pyrol and indol.—On the estimation of 
carbon monoxide diluted with large quantities of air, by 
M. Armand Gautier. Remarks on the use of iodic anhydride 
for the estimation of minute quantities of carbonic oxide 
(1 in 20,000), The reaction is complete at 60°, the iodine 
being collected upon a roll of reduced copper and weighed. 
Better resultseare obtained by determining the carbon dioxide 
produced. Acetylene also reacts with iodic anhydride, 
and ethylene, although not reacting itself at 60°, possesses 
the peculiar property of completely preventing the oxidation of 
carbon monoxide.— On the importance of sugar considered as a 
food; new demonstration of the superior nutritive value of 
sugar compared with that of fat, taking the respective thermo- 
genic values of the two foods into account, by M. A. Chauveau. 
Two series of experiments were carried out upon the same- 
animal (a dog), one with a sugar and the other with a fatty 
diet ; the results showed that sugar possesses great advantage- 
over the dynamically equivalent proportion of fat. It is, then, 
erroneous to consider the nutritive value of a food as weasured’ 
by its heat of combustion.—The development of the sponges, 
by M. Edmond Perrier. A controversial reply to a paper on 
the same subject by M. Yves Delage.—The expedition to 


Greenland of the Geographical Society of Berlin, by M. Marcel > - 


Bertrand. The present note deals only with that part of the 
work which concerns the structure of the ice and the movements 
of glaciers. The explanation given for the lattér, which 
satisfactorily accounts for all the observed facts, is practitally*® 
identical with that proposed by Thomsengthe arguments now 
added by M. ‘de Drylgaski rendering these views more precise. 
—On the theory of numbers, by M. H. Laurent.—Integral’ 
invariants and optics, by M. Hadamard.—On the laws of reci- 
procity, by M. X. Stouff.—Oh the transformation of Abelian 
functions, by M. G. Humbert.—The energy of an electrified 
system, considered as distributed"n the dielectréc, by MM. H. 
Pellat and P. Sacerdote.—On the electric conductivity of thin 
plates of sRver, by M. G. Vincent. The films werg depoStted 


on glass, and the thickness, which varied between 384 and 


170g, measured by the methods of Wiener and Fizeau. The 
results of the measurements fell practically upon a straight line 
for thicknesses down to 50g, below which an inflexion of the’ 
fine took place. This critical thickness agrees well with the 
number obtained by Qaincke in his capillagity experiméntse— 
Some properties of*electric discharges produced fh a mag- 
netic field. Assimilation *to the Zeeman phenomenor® by 


S 


M. André Broca. The hypothesis of .the existence of "P 


ions Mh’ incandesgent gases is sufficiet "te ,coordinate 
all known facts relating to the gadiatiow of incandescent 
gases and also thosæ relating toe@he electric dischafge in 
gaseous media.—-@n the baromeftic formulf, by M. Alfred 
Angot., The asgemptions necessary for the accuracy ®f the 
Laplace formula are not strictly ftilfilled in *actual practice, so 
that the heights of an gxperimental balloon detgrmined by the 
barometer and by triangulatidén respectively, may differ by as 
much as 509 metrgs in a height of 11,000 metres. —On the > 
$ e 
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*ulnare) and a centrale. oa addition, Dr.<Mehnert gecog- 
nises ceftain ‘ ‘segamoid %» bones, an ulnare eXternum, a 
radiale externum, a gentrale ulnare, and a centrale dis- 
tale as belonging to a regressive ‘skeletal series which 
was, ancestrally equivalent to, thee other _carpalia. 
‘He finds that-the ‘pendactyle arrangement è early 


ainogenesis gS Ausdruck differ entet- —plylogenetischer sketched out in prechondrial tissue, and that chondrifica- 


Energien. Von Dr. Erpst, Mehpere, Privat-docent an 
der Universitat Strassburg i. Elsass. Pp. 165, and! 
platee (Jena : Gustav’ Fischer; ¢897.) is 
T has become more and more evidtnt, during the 
past twenty years, that the course of ontogeny may 
ry: ifa quite rematkable degree, even within the limits 
a genus, and that the individuals of a Species may 
resent not unimportant differences in their respective 
atogenies:. This contradiction „of the old-established 
lief that the type of development was similar for every 
«siderable group of animals, has led to the abandon- 
ent of many of the Aider principlés of embryology, and 
s.introduced no small amount of ¢onffsion into em- 
yological speculatjons. : 
Ka investigator, is this : which among the several modes 
development which occur insclosely allied species is to 
„regarded ag primitive, ad which secondary? In 
ther words, what developmental features are eid aoa 
ad ‘what cænogenetic ? 
In the present work Dr. Mehnert saks an answer 
the question by a comparison of the developmental 
aracters exhibited in homologous organs in individual 
bryos and in individual species with the characters 
hibited by the same organs in adult individuals. 
The definitive condition of an organ in an adult m 
lual is, he says, the direct product of its phylogeny : 
therefore possible, by means of such’ a comparison, is 
'%enise the characteristic correlative differences which 
tain between the several ontogenies of homodynamous 
gans and their different degrees of phyletic perfection. 
«æ proposes to establish the principle that the law of 
se interdependence between phylogeny and ontogeny 
ids, as a consequence, to the appearance of czeno- 
nesis ; in other words, that ca®ogenesis is not, as is 
‘en assumed, an anomalous: phenomenon,’ but is 
verned by strictly regulated principles. ° 
In order to establish his thesis, Dre Mehnert gives the 
sults of his extensive researches on the fore and hind 
mbs of .pentadactyle Vertebrates. He selected these 
most appropriate to his purpose because the hand and 
ot are serially homologous, and because each is an 
an composed of several dozen separate but approxi- 
ate and partly homodynamous skeletal pieces, whose 
mologies can with some certainty be asserted in the 
1ole group of pentadactyle Vertebrates., The different 
ges of prechondrified, chondrified, and ossified tissues 
so afford a series of changes whose estimation presents 
difficulty. 
Although he has worked Over æ great number of 
«cies, Dr. ‘Mehnert ‘confines ‘himself to the detailed 
scription of a few farms, selecting Emys lutaria, 
wiuthiio, some carinate birds, some Mammals, and some 
mphibia. 
The hand of Emys, is, as ts well known, typical? 
mere are five digits, ‘a distal row ef five ĉarpals,» a 
#ximal row of three® carpal? (radiale, intermedium and 
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The question which confronts | 


.| him in his excursion into theofetical questions. 
asserted the nature ofethe parallelism between ontogeny . 


tion ‘begins in the’ forearm; and: proceeds distally, eath 
transverse row o$ Carpalia, metacarpalia and phalanges 
chondrifying at the same- time, thedifferent e®ws succes- 
Sively i in centrifugal order. - This condition is compared 
to that 8f the foot of Struthio, which in the adult is two, 
.toed, the third and fourth digits alone being d&velopeg. 
In young embryos, however, the foot is discovered to be 
pentadactyle ; only three toes are visible externally, but 
in sections all five may be distinguished. The centres of 
chondrification appear successively, beginning in the 
proximal elements, and extending at short intervals of 
time to the distal elements. Of the metatarsalia, the 
third and fourth, corresponding to the permanent toes of 
the adult, are the first to be chondrified, the second and 
fifth are chondrified later ; the first, being very rudimen- 
tary, disappears early. The conclusion is that in develop- 
ment permanent structures are accelerated, evanescent 
structures retarded. The same principle is illustrated 
by the development of the wing, and even more remark- 
ably, for whereas it is usual in Vertebrata that the hind 
limb should lag behind the fore limb in development, in 
Struthio, and also in Apteryx, the adult reduction of the 
fore limb is foreshadowed in the embryo, since it lags 
behind the hind limb from the first.” The same phen- 
omenon is observed in Anura, in the adults of which the 
hind limbs are predominant as compared with the fore 
limbs. From a number of considerations, such as the 
limb of Baptanodon, and the embryonic condition ¢f the 
limbs of Emys, Mehnert concludes that all the skeletal 
elements of the limb were primitively of equal size, and 
somewhat short and square inshape. If this were so, the 
long bones and the metacarpals, metatarsals and phalanges 
would be progressive elements, which have increaged in 
length in the course of phylogeny, whilst the carpals er 
tarsals would be regressive elements, andson his principle 
the last-namgd should show evidence of retarded, the 
former of accelerated development. This Ife shows to be 
the case in Mammals and in carinate birds, in which the 
metacarpal precedes the carpal differentiation. By the 
comparison of a-large number of forms Melthert arrives 
at tke genemal iule, that all the permanent digital rays 
are histologically differentiated at a very early “period, 
and are the ‘first to be divided into their components : 
in the ‘regressive lateral digits the reverse is the case— 
th€y lag far behind thé predominant digits, and they may 
eventually degenerate dnd ‘disappear. . . 
Mehnert claims to have, shown that the entogenegic 
b tetardation of the development of an organ js connected 
with a phyletic dineinution of its functiogal infgortance. 
This he has undoubtedly done, aad the’ special part of 
his work is full of énferesting fasts bearing upon minor 
anatomical probleyas. It is not, however, easy to foblow 
Having 





and phylogen 
‘ation, and fi 


, he proceeds to seek for a causal explan- 
s it in the diminution and final loss of the 
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e ` facultysof cell-rêgeneration, due to the diminution and RADIATION VISIBLE AND INVISIBLE. 
loss%f the Stimulus of functional excitation. ‘In fhe case Light Visible and Invisible. BY Prof. Silvanus P. Thome 
ic of limbs, the functional excitations is supplied by the son, D.Sc, F.R.&., &c, Principal of, and Professo 
w > stress to which the limbs are subjected in supporting the | of Physics 4n, the City and Guilds Technical College 
a body weight. The primitive limb consisted of many . Finsbury. Pp. xii + 2 294.. (London: Macmillan a 
- rays; eventually five only were directly used for: sup- Co., Ltd., 1897.) 0 A . 
* port, the remaining rows degenerated, and are now HIS is an? age of rapid growth of ‘sctentific iie 
. represented ‘only by the “ sesamoids.” In further [I ledge**when thé. thedry* of to-day becomes th 
development of races, groups arose ir® which a lesser | @ established fact of, to-morrow, ana dito provinge hav 
number of @sgits.than®five were used for support: the | our ideas showy, a nfore rapid advance than on th 
, . digits which were no longer used lost the stimulus of subject of radiations în the ether. First of all, fb 
i functional excitation and became degenerate, and their electromagnetic theory of Maxwell upheld that light wz 
: F ee 
degeneraéy was represented in ontogeny by a retard- | an electrical phenomenon, and this received its confire 
ation in histological differentiation. Dr. Mehnert is ation by the experimental genius of Hertz, and th 
> . + king 
clearly’a Neo-Lamarckian as well as a follower of Roux, subject of optics thus became attached to the domain » 
and he speaks, as clearly as Lamarck himself might electricity. Later came the discovery, by Röntgen, : 
speak, of the importance of individual éffort in increas- a kind of radiation entirely different from anythir 
ing OF diminishing functional excitation. But there before known, and ¿his was soon afțer followed by a di 
is one thing that Dr. Mehnert does not succeed in covery of a typa? of invisible tađiatiön emitted i 
‘ accounting for, nor has any Neo-Lamarckian yet suc- | uranium and its salts, which apparently possess prope 
ceeded in accounting for it, the consntution of the germ, ties intermediate between ultra-violet #ght and Réntge 
which is such that the pentadactyle hand is first formed, | „ ays, but the cause of whose production iseat prese» 
even when it is destined to be monodactyle or didactyle | Sne “of the mysteries of stience. Besides these, man 
. . . . T: 
in the adult, and this in an embryo developing under | ther types of radiation, “either apparent or real, hay 
; conditions which preclude the action of functional | heen noted, and the subject of transformation of radi. 
excitation. His principle of diminished cefl- -regeneration tions at the®surface of bodies is now engaging E 
following upon diminished functional excitation obliges attention of many observers. The last few years h 
him to reject the teachings of those authors who assert thus been an era of unexampled activity in the stu: 
a primary blastogenic phylogenesis, but he is constrained | of yadiations, and there is considerable evidence th 
to admit some sort of preformation in the germ cell, and | this activity will be productive of still further results 
falls back on the specific energy of affinity possessed by | the near future. 
every, atom according to its position in ‘the periodic | Jy this little volume—“ Light Visible and Invisible”. 
system of elements. The course of speculation which Prof, Silvanus Thompson has published in full the s 
starts from such premises can hardly lead to useful. con- | jectures delivered at the Royal Institution at Christy, 
clusions. The following is an example of the author's 1897. At the outset we feel that the title of the 
‘generalisations. =a lectures is rather a misnomer, for even a most imagi 
“Ontogenetic, evolutions are only the consequential | ative person would hardly have expected that the volun 
manifestations of phyletic epigenesis, which again is | was to include, under the title “Light Visible and I 
in itself only a specialised evolution of the molecular visible,” a lecture on the subject of electromagnet 
energies and affinities which integrate the individual. v Il di . f th t 
e That which fn the earlier ‘periods of the earth was | Waves, as we’ as a Giscussion ot the properties a 
epigenesis, or, ag one imay now say phyletic evolution, is production of Réntgen rays. i 
now become ontogenetic evolution.” These lectures are of necessity popular, and, as t™ 
One can seo what he wants to explain, but one cannot author has very? well said in his preface, 
e' admit that he explains it. Towards the close of his | “two things are expected of a lecturer who undertak 
work he states that— i a course of Christmas lectures at the Royal Institutic 
: e In the first place, his discourses must be illustrated 
« individual” growth and “development is a mosaic-work | the utmost extent by experiments. In the second, ho: 
o$ cells and organs produced by mass correletion which, | ever simple the language in which scientific facts al 
as a result of different phyletic functional efforts, charges ‘principles are described, every discourse must sound, 
wee „the germ with different regenerative energies.” least, some note of modernity, must reflect some wa 
.? The same idea might be expressed much more simply. | Of recent progress in écience” 
The problem is, how and by what ‘mechanism are varfi- After reading the well- illustrated volume before us, 1 
« . P & 
~~ tions in,adult ssructures able to @ffgct the germ in such | ome will be disposed to deny the author has fulfill 
* a panner that they may be reproduced in the next | the conditions laid down in the preface. The subje 
~. generation?. Mehnert seeks to prove that they do affect} is very simply treated, and abounds with experimen» 
. the gern, But ge has not succeededein suggesting the | illustrations ; and though tifere is little, if anything, 
manner in wltich they can do so. Weismann’s con- | the volume with whiĉh a scientific student would not 
a tention tltat acqtired eharacters dree not inherited has | more or less acquainted, we cafinot but admire the : 
Se ee yeto be shown to be untenable, an¢, his position will | tractive way in which the information is laid before a» 
hardly be shaken” by ah ‘argument which invokes the | It came rather as a surprise to us, however, to. find t 
f - individual efforts of ancestors with limbs of theoretical “note of modernity” strongly sounded*on the now we 
.' ‘construction in order to explain thg observed facts in wern subfect of Röntgen rays. ° 
. the ontogenies of their presumed descendants. The first lecture opens with? a discuSsion of 
E : 
i e 
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elementary theory of light and shadowg, and closes withe 
some interesting details of Japanese magic thirrogs, which 
are, I believe, not generally known. We then pass on 
mn later’ Jectures to the considergtién of the visible spec- 
rum and the eye, and here we are given’ an account of 
Some of ‘the effects of pérsisténce of impressiohs on 
Fie retina, with its modern applications fn the zoetrope 
and animatégraph., In a series of sit lectures it is 
«manifestly impossible, tô treat of the whéte subject gf 
Hight evith any degree of fullness, so that no apology is 
seeded for the absence of any, Account of interference, 
diffraction, spectrum analysis, and many other branches 
of the subject, which areeby no means the least im- 
mortant. The author has, however, a chapter devoted 
Ko the polarisation of light, which he conaidersea subject 
«nherently simple rendered difficult by the nomenclature 
applied to'it. In his own words— 

“ Scientific men often fall into the habit of using long 
and difficult words tg express very simple and easy ideas. 
The natural consequence is that pedple are often led to 
think that there is some difficulty about a really easy 
subject, whereas the main difficulty is to understand the 
meaning of the word selected to describe it. The word 

‘polarisation’ used in optic “is one of these terms. It 
sounds very Jearned and giifficult, but the idea it is 
ntended to convey is really very simple.” 

If this be true, the original inventor of the term must 
urn in his grave at the thought of tie way he has 
Inwittingly retarded the dissemination of scientific 
cnowledge. i 

The elementary consideration of polarisation is ad- 
«nirably treated by the aid of simple mechanical analogies, 
and is made so ridiculously simple that no one could 
ail to grasp the fundamental ideas. The best and fullest 
sart of the lectures, however, is that which deals with 
_2e ultra-violet portion of the spectrum, which is ex- 
remely well treated with a wealth of experimental illus- 
ration, and will be read with great interest by all 
students of physics. The discussion of the ultra-red 
dortion of the spectrum leads up to the consideration 
of electromagnetic waves, of which a short account is 
ziven. 

In the last chapter we ra the high-water mark of 
vopular literature in an accoant of Röntgen rays, in- 
cluding, as it does, an interview ‘of, Prof. Röntgen by a 
lewspaper reporter, and photographs of the hands of 
«scientific celebrities, as well as of a cigar and spectacle 
‘ase, with whose contents we are all now so familiar. 

A short appendix is added to each of the lectures, 
‘eating with more completeness of one or more of the 
deas which arose in the lecture. For example, we are 
riven an account of anomalous dispersion brought up 
:o date by the introduction of a brief account of Helm- 
ioltz’s investigation of the change of’ refractive inglex 
with wave-length. A brief summary of the elastic solid 


and’ electromagnetic theories is appended, and also a, 


‘ésumé of recent work on invisible radiations. ,, 

The author, in his first lecture, Ased the conception of 
wave surfaces to explain the elementary theory of optics 
rather than the time-honoured geometrical method. 
very one will agree with the author that the only true 
snethod of treatment is to disregard the source, and eto 

consider only the mach of the ‘wave froné;. and, tht 
sooner it is*incorporated in pur elementary téxt-books bn 
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optics tke better. lie tMe appendix to the first lecture 
a method of determining the ordinary optical formule 
from the consideration %f wave ‘surfaces is short! ex- 
plained, and in th® authors words, “thege [formulæ] 


are, in fact, established much more’ readely on this basis ° 


than by the cumbrous methods that “re consecrated by 
their adoption in every text-book of geometric%l optics.” 


This appendix is, however, rather out of place jn‘a ° 


popular treatise of this kind, for it will be passed over 
by the ordinary’reader, and it is not sufficiently complete 
to be of much service to the student of optics. 

In ghe beginning of this article attention was drawn to 
the fact that the title of the volume hardly leads one to 
expect the nature of its contents. The author is*ap- 
parently not quite sure whether he is justified in including 
an account of electromagnetic waves and Röntgen rays 
in a book on “Visible and Invisible Light”; at any 
rate, he considers it necessary to explain his nomen- 
clature. On p. 272 (in a chapter entitled “Röntgen 
Hight ») we have the following :— 


“You will have noticed that I have spoken of these 
rays as ‘Röntgen Light? But are we really justified in 
calling it light? It is invisible to our eyes; but then 
so also is ordinary ultra-violet light, and so is infra-red 
light and Hertzian light. And there are other kinds of 
light, too, amongst them one discovered during last year 
by M. Becqeerel and myself, which are invisible. But if 
the Röntgen light can be neither reflected nor refracted, 
neither diffracted nor polarised, what reason bave we for 
calling it light at all? . In fact, direct proof that it con- 
sists of transverse waves is wanting. Many conjectures 
have been formed respecting its nature. Röntgen him- 
self suggested that it might consist of longitudinal vibra- 
tions. Others have suggested ether streams, ether 
vortices, or even streams of minute corpuscles. At one 


time the notion -that it might be simply an extreme kind . 


of ultra-violet light of excessively minute wave-length was 
favoured by physicists, who were disposed to expjain the 
absence of refraction and the high penetrative power of 
the rays upon von Helmholtz’s theory of anomalous dis- 
persion, according to which the ultra-violet spectrum at 
the extreme end ought to double back on itself. The 
most probable suggestion yet made, and the only one 
that seems to account for the strange lateral emjssion of 
the rays right up to the plane of the antikathode, is that 
of Sir George-Stokes.” 

We cannot at all agree with the authori in speaking of 
Röntgen light, as itis a very misleadinge term, and pre- 
supposes a knowledge whichswe do not at present possess. 
The objection to the signification lies in the fact that, the 
underlying view of what we cùl light is that whicl? gives 
ug a sens@ of vision. It is. quite true that we call ghe 
ultra-red and ultra-violet portions of the speétrum in- 
visible light, but that is purely a matter of convenience, 
as in the spectrum these waves are merely a continuation 
ef the visible spectrim, and are not bounded by any hard 
and fast line ; but it æ quite another matter to apply the 
term to Röntgen Tays, and when there ig a * perfectly 
general term “radiation” ready to our hand, it i$ far 
preferable to use,it. It is far more Acturate, as well as 
more scientific, to speak of Röntgen and uranium 
radiation rather tham Röntgen qg uraniym, light. * It is 
time that the teym ‘light was restricted to its ojginal 


‘signification, and it should sotebe cAr elessly extended to 


forms of radiation gfe nature and properties of which 
are probably very, different to ordinary light vibratigns. 
eo. l , E. R.. 
Oe 
t d 










s e 5 e 
š . . . . e 
j e Pees 2 e *, s . r of : 
š : . ry Pe g 
Us, tag 08 i NA TURE : ‘ Marcu 31,, 1898 
hd a d s Se k a 
w" ° R a, e aa nf e ` 
: oR Ae sp H ps feo- CHEMIC 7 L RESEA RCW. serie eae, and the electrolytic dissociation + 
- i s 
Arbeiten des physikalisch-chentischen dnstituts der Uni- | The advantages of this arrangement are obvious. B 
ws ae versität Leipzig aus den Jahren 1887 bis 1896. Col- bringing together cldsely allied investigations, a} great deë 
e lected and edited by Prof. W. Ostwald, Director of | of time is savéd and | misconceptions are often preventec 
2 the- Institute. Four vols. Pp. x +556; iv +496; | The*second paper in the volume, for instance; contain 
“w Wt 656; iv +550. (Leipzig : Engelmann, 1897.) the diagram*haticil description of Ostwald’s’ fami 


HE year 1887 may be regarded as a red-letter year 

‘in the history of physical clfmjstry, for it was 
then that the,birth of whe theory of electrolytic dissocia- 
tion took place. 

Although the osmotic theory of solutions is somewhat 

_ older, it Was Qlso, in 1887 that van ’t Hoff published his 
classical memoir on the rôle of osmotic pressure in the 
analogy between sohitions and gases. 

These two theories, taken in conjunction with the law 
of mass action, form the starting-point of a new era in 
physical chemistry, and have thrown an entirely new 
light on miscellaneous facts taken from all domains of 
chemistry and physics. 

The correlation of apparently isolated phenomena, 
which was then for the first time rendered possible, has 
materially advanced the study of philosophical chemistry. 

‘ Concurrently with the publication of these theories, 
i Prof. Ostwald was transferred from Riga to the Uni- 
versity of Leipzig, where he, assisted eby numerous 
students of all nationalities, at once began the further 
investigation and application of the new and powerful 
weapons which had just been added to the armoury of 
the chemist. 

An idea of what Prof. Datwaia has accomplished may 
be gathered from a pérusal of the volumes now before 
us, representing only a selected portion of the work 
which has emanated from his laboratory during the past 
nine gy ten years. 

In all, the four volumes contain reprints of 104 papers 
published in the Zeitschrift fiir physikalische Chemie, 
which, by the way, was also founded in 1887. In many 
respects the papers are remarkable ; not only are many 
of ther classics, but they ‘embrace nearly every depart- 
ment of chentistry. We are tolerably well acquainted 
with the specialigation which takes place in most: of the 


continental laboratories, and we’ are often wearied with 


`a harvest of papers all dealing with minute details and 
with differegt aspects of .one and the same subject. 
This. of course is necessary and important, but ' it is 
none the les? tedious. ° 
The volumes which are now brought undeg our notice 
form, oÑ the other hand, a refreshing change; the 
emajority of the papers are of fundamental importance, 
and are an eloquent tribute to the power and verfatility 
of the leading spirit. - . . 
e THe oçcasion for ‘their issue was the opening, at the 
beginning ef the present yepr, of’ the new Physico- 
chemical Institute at Leipzig. Im collecting the pam- 
phiets fog retissye, the chronological order of pubjication 
has wisely beenedeparted from, in order, by arranging the 


A 


~ articles underętheir aphropriate headjngs, to produce a | 


more or less homogeneous budget, and thus to facilitate 


. branch, e 


sections headed : general, the electrital cofaductivity of 
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a general survéy of the® gradual development of each’ 


° © The contents of the first volime pre. classified into, 






















at a little distance. 


“experiment which i ig intended to remove tħelast doub 
@s to the wilidity of the assumption of free, electrical 


charged ions. This experiment, it may be remèmpbere 


„consists in bringipg a negatively charged body up to an ir 


sulated vessel filled with a solution of potassium chloridt 
and connected by means of siphon with a similar vess¢ 
If the siphon be now removed ai 
then the,charved body, there will be an excess of pos 
tively charged potassium ions in the adjacent yessel an: 
negatively charged chlorine ions in the othet. BY cor. 


ducting away the electricity the potassium, for example 
assumes the ordinary form, and acting on the wate 


present develeps fydrogen, which can be collected j 
suitable apparatus and tested. This experiment’ ha: 
in thése columns and elsewhere, given rise to a gre: 
deal of unnecessary controversy which would probab¥ 
never have been printed ! if the critics had been awar 
of the existence of the next important” paper in, th 
volume, namely, that on free ions, where the imaginar 
experiment wis actually put to the test and found to gi 
results in harmony both qualitatively and quantitative¥ 
with what had been predicted. 

The second volume contains chapters on homogeneot 
and heterogeneous equilibrium, velocity of reactions am 
the determination of molecular weights ; including a gre: 
many of the original papers by Beckmann and others c 
the theory and practice of the ebullioscopic and cry 
scopic methods now universally employed. | . 

Volume iii. deals entirely with electro-chemistry, am 
contains some of the most important recent contributior 
to our knowledge of this interesting branch. Conta: 
electricity, the theory of the galvanic cell, with applic: 
tions, and polarisation are treated of.. Nowhere, perhap 
have the modern theorigs led to such brilliant results.: 
in the department of electro-chemistry. It may be som» 
what invidious to mentiow any investigation in particular 
but, now that wé are accustomed to look on the galvan' 
battery merely as an engine driven by osmotic pressur 
we cannot allow this opportunity to pass without alludin 
to Nernst’s classical memoir on the osmotic origin of tk 
current. 

The tase volume of he series, besides several misce 
laneous articles, contains an account of investigations c 
viscosity, diffusion, and optical and thermal phenomena 

The various pamphlets are reprinted word for worc 
angl although the ’prentice hand is occasionally discern 
ible, yet in many cages where’ corrections or additior 
have .been rendered “necessary these follow on immedi 


"ately alter the original agticle. Unfortunately some + 
-the typographical ertors present in-the original hay 


‘been reproduced, whilst ‘others have here and there crey 
in. The equations at the top of p. 271,, vol. iit, f 
example, are affected by both sources of error. 

ein conclusion, we have only to, remark that-if gio 


hoțes givieg a, summary of ,conjemporaneous work a1 


ideas ‘froni. other’ laboratogies had been-snterspers: 
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tween the different sections and indiviflualepapers, the 
ity of the whole would have bten such as to midke the 
sar volumes of the Ardezten an excelent special treatise 
ı physical chemistry. e 
«Although this would undoybtedby have increased ,the 
lye of the work to outsiders, it is pgrhags rather an- 
Sonistic to igs’ raison d’être, since it™&eprimarily the 
Mlected published papers from the® Bhi tl 
voratory obthe University of Leipzig. Assuchit is not 
aly a Welcome souvenir to those who dave worked in the 





idaboratory, but it should be in the hanels of all who are |: 


erested in physical chemistry. 
e 


JOHN SHIELDS. 
—— ee = 





OUR BOOK SHELF. , P 


rċhives of the Roentgen Ray. Vol. ii. No.2. Radio- 
«raphy in Marine ZoSogy, being a Supplement to 
Khe Archives of the Roentgen Ray. The British 
wEchinodermata. By R. Norris Wolfenden, M.D. 
Cantab. (London ie The Rebman Publishing Com- 
sany, 1897.) ¢ 
« deal with the above-named publications ‘in inverse 
ler, it may be remarked that Dr. Wolfenden’s treatise 
fifteen quarto plates and six pages of letterpress 
the outcome of the radiegraphy, by means of a 
‘inch spark-ceil, of a collection of Echinodermata 
sdged in the Orkney Seas during. 1896-97. The 
thor claims that it has been his endeavour “to show 
it the new method, of radiography may*be made of 
«siderable service in zoology, as an accessory to dis- 
‘tion arid description.” The plates are mostly inartistic 
lof no practical value to the zoologist—at best but 
or examples of the radiographer’s art. While they 
oken a laudable desire on their ‘originators part to 
velop the new light of physical science, they partake 
the nature of mere experimental memoranda such as 
usually made a basis for fuller investigation and 
wed to pass unpublished. 
Jf the Archives it may be noted that with the 
nber under review the title is changed from that “ of 
aagraphy” to that “of the Roentgen Ray.” The 
‘enteen pages before us are chiefly conspicuous as con- 
sing a full. report of the inaugural meeting of the 
ntgen Society of London, a combination of a con- 
sazione, a trade exhibit, and a concert, set around a 
sidential address. The lattere reported zz extenso, 
xls with the history, development, and application of 
Röntgen discovery, to the invoking of Shakespeare. 
scial stress is laid upon the advantages Rkely to accrue 
the medical profession by the employment of the 
vay tube; and since the members of that profession 
«n likely to profit both by its use and its user, they 
‘ht for the future to be among its foremost advocates. 
s thus but appropriate that the body of the Archives 
ould be devoted to a brief description of five plates 
inly illustrative of the osteological phenomena of 
csomegaly ”—which we would remark ig now more 
rectly known as megalacria. Beyond this there are 
rew desultory notes of a practical order, but we are 
ble to detect anything which might not have been 
amunicated in the customary form to one or other of 
established scientific societies. “We fail to see the 
ification for the foundation of a new society, and 
dder at the ‘assertion that tħere are already “three 
enals established for the publication -of observations 
. discoveries connected with the Roentgen rays,” not 
gay at the suggestion of rivalry in the wording of 
cover of the issue under review. Concerning the 
Nogical departure, however, a good purpose will have 
m served, in the awakening” of .the ` mind-of the 
sjcist to the fact thatSanimals exist and-hav@a form, 
symmetry capable 8f scientific treatment. 
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"Practical Electricity and Magnetism. By John Hgnder- 

son, BSc. (Edin.), ALLE,E. Pp. xv + 388. {Londan : 
Longmans, Greén, and Co., 1898.) 


e 

THIS little volume, the second of a series of ‘laboratory 
manuals at present being brought out by MË. Henderson 
in conjunction with Mr. Joyce, has certainly many points 
about it which are not only original, but which” should 
also render it of the greatest value in the physical 
laboratory. f 

It is designed ¢‘té provide a course of instruction for 
carrying out a progressive series of expgviments in 
glectricity and magnetism,” and, though it is written, not , 
for techgical students, but for students of science, one is 
nevertheless struck with the author’s extremgly high ideal 
of laboratory experimental work. -The student receives 
at the outset a preliminary admonition which cannot be 
described as other than most excellent and to the point. 
He is assumed to have plenty of time at his disposal, and 
not to be engaged in getting through a certain set of 
experiments in a given time: conditions which can hardly 
be expected of students preparing themselves for any 
practical examination, or even in every case of students 
engaged in original research. The writer's effort to 
inculcate an'almost impossible ideal is none the less a 
most praiseworthy feature of the book. i 

The descriptions of recent experimental work are well 
up to date, though perhaps such work has received here > 
and there an almost. undue prominence. At the end of 
each section, a list of references to original papers bear- 
ing on the subjéct is given. These lists, which are care- 
fully prepared, will recommend the book to-all who are 
engaged in looking up in detail any particular branch of 
the subject. 


The notation used is not always happily chosen, as, for ° 


example, the double meaning of the letter Æ on 
p. 108-9; and the book is by no means entirely devoid 
of unfortunate mistakes, as in the table on p. 378, where 
the mechanical equivalent of heat is given as “42400 
grms. per °C” instead of “42400 grm.-cms. per °C.” 
Such faults will, however, no doubt disappear in a second 
edition. . 
Much practical and detailed advice on the carrying out 
of experiments is given, which it would be hard to find in 
so concise a form elsewhere ; and, though the manual is 
for this very reason not exactly readable, yet this portion 
of the work, together with the tables of references to 
original papers already alluded to, and the concluding 
set of numerical tables and physical constafts, combine 
to make upa most useful work for the physical leboralorg: i 
. K.M 


e 
La photographie et Pétude des nuages. Par Jacques 
Boyer. 8vo. Pp. vi + 80: ‘Twenty-one illustrations. 
(Paris : C. Mendel, 1898.) . Pe 
AT the International Meteordlogical Conference® at 
Munich, in 4891, a Committee was formed to considey 
the question of concerted observations on the diyection 
of motion and the height of clouds, and subsequently 


various ¿countries were invited to undertake speciai” 


observations during a year commencing May 1, 1896, a 
perfod which was afterwards extended until August 1897. 
A Committee was also appointed to prepare, Cloud Attas, e 
based on the classification of Dr. Hildebrandssgn ahd the , 
late Mr. R. Abercromby, anĝ instructions for observin& 
and measuring the altitudes of the’ clouds by yhéodolites 
and phot}grammeters were prepared by experts-in this 
branch of meteorological science. «The present. handy - 
little volume is the øutcome of this actions and brings- 
into a small compass a considerable amount of useful 
information which fs spread owes vartouse publications, , 
some of which are not easily accessible. It is divided 
gnto four parts: (1)-th® history of the subject from the , 
middle of the eighteenth ‘century ; (2) classification ac- 
cording to thehtlas above referred to, with a; number of- 
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illustrations; (3) description of the photographic apparatus 
empfoyed, and (4) the method ef measyring the Hetures 
obtained. The two last chapters will be very valuable 


% « for any one ‘proposing to undertake the difficult task of 


photographing? thg clouds, and of determining their 
heights and movements. In referring to the various 
attempts at cloud classification, we do not find any 
meption of “Cloudland,” by the late Rev. W. C. Ley. 


Proceedings of the London Mathemeticgl Society, Vol. 
xxviii, Remy 8vo, pp. 594. (London: Francis 
Hodgson, £897.) f 

THis collection of thirty-four original papers o@ every 

branch of maghematics affords abundant evidence that 

Exglish mathematicians are not behindhand in moving: 

with the times. If proof be needed that the younger 

generation of mathematicians are quite following in the 
lines of those that have gone before them, it may be 
sufficient to mention that at least six of the papers are 
by men who have graduated at Cambridge since the year 
- 1886. As might be expected, “ Partitions” and “ Groups” 
occupy a prominent place, seven of the papers being de- 
voted to them. The former of these two subjects is 
ably introduced by Major MacMahon, F.R.S., in’ his 
address on “Combinatory Analysis,” delivered on re- 
tiring from the office of president; and the publication of 
the outlines of seven lectures on the “ Partitions of 

Numbers,” delivered by the late Prof. Sylvester at King’s 

College, London, in 1859, is another important feature. 

On the other hand, “ hyper-Euclidian geofhetry ” is con- 

spicuous by its absence, and applied mathematics is 

represented. by eight papers only. 

During the past year the London Mathematical Society 
has lost two members in addition to the late Prof. 
Sylvester: the Rev. Alexander Freeman, who died on 
June 12, 1897, and Lieut.-Colonel John Robert Campbell, 
who died on June 23. Colonel Campbell, besides serving 
on the Council, was a benefactor to the Society, and we 
understand that had it not been for his munificence it 
would have been impossible for the Society to issue such 
largeaand interesting volumes of Proceedings as the one 
now before us. l 


First Year of Scientific Knowledge. By Paul Bert. 
Translated by Madame Paul Bert. Revised and 
partly re-written, by Richard Wormell, D.Sc., .M.A.; 
and,Montagu Lubbock, M.D. Pp. vi + 417. (London: 
eRelfe Brotlters, Ltd. Paris: Armand Colin and Co.) 


THIS is a revised edition of a work which has had a very 
successful career, but is constructed upon a plan which 
has little to cenmend it. The revision has*consisted in 
bringing the information into line with current scientific 
knowledge,*the plan of the book remaining as in the 
osiggnal. The rudiments of zoology, botany, geology, 
physics, chemistry, animal physiology, and vegetable 
physiology are all described in the four huadred pages 
which ®onstitute the text, so that the book is com- 
prehensive in its scope, if nothing else. The chief fault 
we have to find is that far too many technical tarms are 
defined and used, so that the wiforfunate pupils who are 
introduced to natural history by this book will be given 
the ideg that science consists chitfly of words of Greek 
orjgin, and.an unpronounceakle terminology. 


Who's Whp, 1898. Edited by Douglas Sladen. 
xviii +°846. e(London: A. and C. Black, 1898) 


THis is ‘undoubtedly, the handigst biographical dic- 
tionary nd corpendmm of information, referring to 
prominent persons and their doings, in existence. It 
contains nearly Seven* thousand biographies—mostly 
_ autobiographies—of the ading pen and women of the 
day, and a large amount of information in addition. 
Among the general contents-of interést to pen of science 
is a list of Royal, National and learned socičties, showing 
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the addresse$ of the sociefies, secretaries’ names, annual 
subscriptions and other conditfons of membership. We 
notice also a table ofeuniversity degrees, with the correc# 
explanation of, each, a Ifst of chairs ahd professers in the 
great universities of the United -Kingdom, arrangec 
alphabetically by their chairs; anda’ list of Fellows of the 
Royal Society® (most of whom appear among the bic, 
graphies). Thee6lume is one to be kept om the writing 
table for ready reftrence; and it possesses the merit © 
Micluding in its pages biographical details of more men o 
science than usually figure in similar reference books 
though even now,some of* the minor literary lights couk 
be struck out with advantage to make room for well 


known scientific men who haye been omitted. 
. oe 
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LETTERS, TO THE EDITOR 7 


[Zhe Editor does not hold himself responsible Sor opinions es 
pressed by his correspondents. Neither can he undertal 
to return, or to correspond with the writers of, rejecte 
manuscripts intengedefor this or another part of NATURE 
No notice is ighkengof anonymous communications.) - 


Mechanism of Self-fertilisation in the Banana, 


e 

I PROPOSE to describe herg the mechanism of fertilisation i» 
the banana plant. . 

(1) Packing of the inflorestence.—The inflorescence in th: 
plant is packed air-tight in the large red-colow%d bracts, whos 
margins are secured in place by a sort of cement. If we r 
move one of these bracts and examine the buds within, we fin 
that the reproductive organs are also packed: air-tight in th 
perianth, ` A closer examination of this packing is necessary t 
understand its efficiency. 

The perianth consists of an outer whorl and an inner whorW 
the outer one consists of three sepals, usually united into a 
elongated concave hood. (Sometimes, instead of the three beir 
united together, only two are united and one is free, which } 
the bud is partially overlapped by the other. Very rarely tł 
thrée are quite free. In about fifty examples I examined, 
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get only one flower with all the three sepals distinct.) T 
margins of the hood are folded inwards, so that they over: 
each other. There is no fixed rule as to which is the outer, a 
which the inner, sepal. Sometimes the right overlaps the le 
or #8 versd. Thiseoverlfpping is not complete through: 
their length, and canflot possibly be so. For, to ensure 
packing being air-tight, the pectinage inflorescence must nec 
sarily be concavo-convex, z.e. convex without and conc» 
within; and bviously’ any cylindrical tube bent cohcai 
convexly must necessarily leave a gap or a window at 
eottom (see Figs. 1 and 2)» ' : 

This wipdow would*be a very wegk point in the packing, : 
ance most actesstble to insects or other injurious agencie 
the outer packing became Soose bY accident.. This w 
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point must, therefore, be guarded firs; and we see that 
nature hás' done it by closing the window withæne of the petals 


of the inner whorl. This petalis convex in front afid concave 
behind, while the hood is convéx behind and concave in front, 
This arrangement ghuts off the window completely (Fig. 3). 


‘The petaloid shutter is. secured in its place, èn either-side, by 


the margins of the hood to ngarly an eighth of an inch.e These 
‘margins are very much thinned out, and are also cemented 
together.. The shutter, being on the cOpcave side of the bud, 
<omes in gontact with the convex bract 
helps to keep it in position. 
similarly ajr-tight by its margins. The inner whorl—ze. 
corolla—is represented usually by the, shutter alone. Some- 


times, however, two petals are present, and very rarely all the 
A = t 


shree. 
The male organs, thus tightly packed, can neither move from 


‘their place, nor can. they bé assailed by ‘any foreign element 
front without. 


(2) Arrangement of the stamens.—On remowng the hood and 


‘the shutter we come to the andreecium, which’ consists of four 


-or five stamens. ‘The filgments are petaloid and erect, thus 
-embracing’ the pistil completely. The anthers are adnate or 
‘dorsifixed. They are-also introrse, z.e. turned towards the 
stigma. 

.' Let us now proceed to the pist, end examine it in the 
different stages of its growth. In the tarly® state—z.e. before 
it is ripe, and ‘before the anthers are ripe also—the style and 
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ke stigma project beyond the androecium. If this state con- 
inued, self-fertilisation would be impossible. The stamens 
qust either overtake the stigma, or the stigma must be at the 
aercy of insects or the wind for 
ot quick enough I T 
appens is this. By the time the anthers are npe, the style 
hortens in length’ by bending nearly at right angles in two 
laces (often marked by horizontal, grooves in early stages), 
iad thus brings the’ stigma in contact with the pollen (see 
igs. 4 and.5). After ‘pollination is completed, the style 
raightens again and projects, as before, beyond the androe- 
um (see Fig. 6). Stages intermediate between Figs. 4 and 5, 
way be seen if we examine the flowers from without inwards. 
7th the straightening of the style, theeanthers become free and 
urve outwards, The bracts fall off; the shutter drops away ; 
se hood-withers, and the style dries gradually. 

Kolhapur, India, February 17. 





*Stereoscopic Projection of Lantern Slides. 


In your report of the meeting® of the Physical So®fety on 
sbruary 26 (NATURE, p. 454), I notice an account of the 
whibition, by Prof. T. Ce Porter, of a somewhat complicated 
paratus for exhibiting lantern slides in stereoscopic relief. 
a eyually elaborate arrangement, depending on the use of 
larised. light, was exhibited- at the British Association at 
ottingham.in 1893. It may possilaly, therefore, be. of intere® 
call attention to the a 
:eame resu, which suggested, itself to® me’sonie time ago, 
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neath, which thus 
The tof of tha,hood is closed 
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pdllination., The stamens are. 
in growth to ,overtake the stigma ; so what. 


GoraL R. TAMBE? ° 


uch simpler rheans of acogmplishing® 
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by Lieut.-Colonel Moëssard under the name» of 
stereo8cope (Coszos, May %3, 1896). ky $ 
In this stereoscopgone eye views one of the pictures directly, 
while the other eye sees the other picture aftey reflection at two 
mirrors, the, angle between whose planes can 4. adjusted so as to 
bring the image into apparent coincidence with the picture seen 
by the first eye. 
slides, a projecting partition, with a flange whose breagth is 
nearly equal to the distance between the two eyes, is all that is 
necessary to preventpeither eyé from seeing the wrong picture. 
For lantern werk, either two pictures could bg projected side 
by side with separate lanterns, or two smalf views could be 
photographed side by side on the same slide, and thus enable 
stereagcopic effects to be shown with a single ordinary lantern. 
Moreover, by turning the arrangement of mérrors through 90° 
it can be made to displace the image seen by one eye vertically 
instead of horizontally. This would enable the two pictures of 
an oblong view to be projected oxe above the other, instead of 
side by side, and viewed with the same apparatus as before, but 
differently arranged. _ As regards the foreshortening of the 
upper picture, this would be to a great extent compensated for 
by the fact that the lantern itself projected the picture upwards, 
‘It is evident that two pairs of mirrors, one for each eye, could 
be used if desirable. G. H., BRYAN. ' 





The Aurora of March 15. ` 


I was fortunate enough to witness the display of the aurora 
on the night of the 15th, and think that some of the appearances 
may be of interest to those who did not see them, but who have 
recorded the accompanying magnetic disturbances. 

The displaysbegan in the north-east about eight o’clock, by 
the appearance of a brilliant band of light, rising from behind a 
cloud 45° from the horizon, and extending about 30° in a south- 
westerly direction. This band might have been mistaken for a 
search-light, the edges were so sharp. The colour was the 
characteristic greenish hue of the aurora. 

After persisting steadily for five minutes the band gradually 
broadened and shortened, and became a bright patch, which 
continued until the end. The display spread over the northern 
sky to the west, where another patch appeared. At nine o’clock 


‘| the display was'very fine, with two patches east and west, and 


right overhead seemed to be the apex of a parabola with béams 
of light ‘stréaming northwards. Looking southwards, oogasional 
flashes of a yellowish pink colour could be seen. About ten 


| o'clock the whole energy of the display seemed to become con- 
*| centrated in the east and west patches, and great flashes of light 


Pigs be? : 


connecting the two. 
gradually diminish. : 
So bright was the aurora at its height that the grey granite 
walls of the houses were illumined by the flashes. 
Aberdeen, March 25. A. GEO. 
` e 


After this the brightness seemed to 


SMITH 


On Phosphorescent Sap in Superior Plants. . 


IN answer to the question of Prof. Gigliofi in NATURE of 
March 3 (p. 412), I beg to observe that in Meyen’s ‘‘ System 
der Pflanzen-Physiologie,” which was certainly in its: timg a 
standard work, there is to be found in vol. ii. p. 203 (Berlin, 
1838) a short but concise statement of the phosphorescence of 
the, milk-juise in Auphorbia phosphorea, on the authority® of 
v. Martius (‘* Reise in Brasilien,” ii. pp. 726 and? 746), as 


Transagtions, vol. vi, p. 279), on_the phosphorescence of the 
milk-juice ‘in einem rankenden Gewiichse, Cipo de Cunanam 
genannt, welches zwischen Monte Santo und dem, Flusse 
Bendego wuchs und wabrscheinlich eine et et pete odér em 
Apocynee ist.” . f M. W. Bgyekinck. 
Delft, Holland. ` e 





. A Remarkable Case of Correbation: + 


. 

A VERY interesting case of correfgtion is recorded in the 
Bulletin of the Botani€al Department, Janfaica, fo December 
1897. ` e 
Particular attentiðn -has been epaid lately te the -selection of 
good Ripley pine-apples, and it is found that if thgre is a broad 
red stripe in the centre @ the leaf the fruit will turn out good ; 
in. other cases the figit goes into holes at the bottom, amd is 
attacked by ayes. S. N.C. 


In viewing distant pictures, such as lantern | 


eo 
but I swesequently found that it had beensinvented previously» 
mogocular * 


also a reference toa communication by Mornay Seog ea ox < 
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° MRŠ. BISHOPS KOREA} © 


i >. '  e@ . 
v WEEN; after returning from the periés and hardships. 


of her adventures in the B&khtiari country of 


© ` Persia, Mrs. Biehop announced her intention.of making 


Ga 


. the recent viciSitudes and present pgsition of@he country.” 


an extensive journey in Eastern Asia, her friends knew 
that she Would not return without having something of 
interest to tell regarding her travels in little-known regions. 
Altfough unfortunately ignorant of the languages of the 
countries in which she was to travelpand therefore de- 
pendent on gthers to a large extent, Mts. Bishop had 
most carefully* prepared herself for making all necessary 
observations and records. She is particularly to be con- 


Fic. 1.—A Canyon in the Diamond Motntains. 


e 
.grathlated on her skill as a photographer. The points of 


view were very carefully chosen,*and the exposures 


acturately calculated, while tife practice of developing the 
plates at th¢ time, allowed duplicates to be taken if thé. 
first negative proved defective. Theeresult is ofte of the 
best collectiorts of photographs which we have seen as 
the‘result of a travelliftig amateur. *Vje must congratulate 
the,publishers also on the manner of reproduction em- 
ployed : the more imporgagt views aré’printed as separate 


1 “ Korea and her Neighbours. A narratjve of travel, with an account of 
By Mrs. Bishop, 
(eagle L. Bird), F.R.G.S. Wit 
K.C.M.G., late H.B.M.’s Consul-General forgKorea. 


an : With maps ‘and 
illustrations. a : 


2 vols. (London: Sohn Murray, 1898.) % 
. NO. 1483. YOL. 57] 





a preface by Sir Walter C. Hillier, è| 


zs ` e A e i F : : 
e é e o e’ e f e R l 
s e Paes ; Fy e E ` 
ei oa NATURE e [Marcu 31, 1898 , 
3 ae a 3 ° i Š s =- r - 


e 
plates by the halftone process, the others are reproduced 
as line-aad-stipple blocks im thg text, allowing the book 
to be printed on unglazed paper, and giving the volumes 
a lightness which is a$ desirable as it js rare. | : 
Mrs. Bisho deals here with only a portion of her 
recen§ travels. ‘Her importang tour through Sze-chuan, 
on which she read a paper to the Royal Geographical 
' Society—the SLefaper ever read by a lady to that 
, Society—is not refgrred to, and the jourkey through 
i y oahurin is*but lightly toucheœon. Korea is the centra) 
themes and although the interests’ of the autlforess were 
obviously with theesoeial and political aspects Of the 
* country rather than withits physical and biological coy- 
ditions, she succeeds.in giving an excellent 
general accouné, all the more valuable be- 
cause not a little rubbish has been written 
ey chance visitors at the treaty-potts. ‘We 
`- may be pardoned if we feel a little regretft:) 
that—for example—the character of the 
interesting. rock in the foreground of the 
photograph we reproduce (Fig. 1)is not de. 
scribed ;, but doubtlegs, the pioneer wort 
havi been accomplished, scientific travel 
lers will follow, who can tell us whether the 
stone is merely’ water-yorn or bears th 
sign-manual of ice. 

We have’ one definite fault tô find, ane 
that is with the spelling of Russian place 
names. Wiadivotok, is an incorrect trans 
literation. A German would write Wlad! 

ewostok properly enough ; but the Russia: 
letter B can only be represented by v i 
English, and the usual form of the nam. 
Vladivostok is the only correct one. Ther 
are some other slips—such as Richofen fc 
Richthofen, and the terms flora and dent 
dation are applied in a popular rather tha 
a scientific sense. i 

Mrs. Bishop describes her landing : 
Chemulpo, and the journey to Seoul t 
land; one could hardly say by road, fi 
“traffic has worn for itself a track, ofte 
indefinite, but usually straggling over an 
sterilising a width enough for three or fo» 
‘highways, and often making a new d 
parture to avoid deep mud-holes.” A res 
dence in the ihsanitary and unsavou: 
Seoul followed, and then a journey W 
sampan -up the south branch of thé H: 
River, which was previously almost w 
lgnown to Europeans; then up the nor 
brangh of the river, and on ponies to t 
Diamond Mountains, and northward 
Wénsun, on the east coast. Returning 
Chemulpo by sea, Mrs. Bishop was strong 
advised by the British-Consul to leave t 
country, and so crossed to China and ma 
her way vié Newchwang into Manchur 
It was a journey full of interest and 
danges from floods, and the undisciplin 

Á Chinese armies on their way to the Kore 
i war. Then she went vid Nagasaki .to Vladivoste 
| Sudied the Korean colonies in Siberia, and tried to em 
‘Korea from the noréh ; -but the rivers were impassat 
and another long sea-voyage was necessary. A Seco 
residence in Seoul led tea gourney northward along ` 
old road to China fer 200 miles. A third and final v 
to Seoul occupied the last few months of 1896. As M 
- Bishop lived in the village inns when travelling, and \ 
in constant Communication with the diplomatic age 
and missionaries while in the capital, her opportunities 
*seeing native life and learning the state of affairs in 
cpuntryevere exceptionally goog. 
* Her spécial stfidy was the peopje. In asnote we te 
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“that the average size of 1060 men, m@asused at Seoul în 
January 1897, by Mr. A. Be Stripling, was height 5 ft. 
11$ in., chest-measurement 31 in., and circumference of 
head 213 in. The maximum, figures were respectively 
5 ft'r} in, 394 in.,and 233 in. The pRysique is gener- 

ally good, and the people posse$s many amiable qualities. 

. The total population is estimated at frpm 12,000,000 to 

. 13,000,800, “Most of the people are y poor, and have 
no inducements tq thrift; any wealth they may gather is 
at the mercy of the official class, who aré*mainly, if got 
entigely, responsible for the miserable condition of the 
country. Under the just rule of tRe Russians in Eastern 
Siberia, Mrs. Bishop found the Kored@n emigrants happy 
and enterprising, making good profits from their farms 
ang inhabiting comifortabte houses. Given good govern- 
ment, people and resources being as they are would 
‘ensure prosperity to Korea. Into the tangled political 
history,of the unhappy country we cannot enter here, nor 
.can we refer to the nfany curious customs, 
ceremonials and beliefs, which are set forth 
at considerable length. These, perhaps, 

‘constitute the most valuable pany of the 
book, for Mrs, Bishop caught Koreą in 
an interesting transition period, when the 
old subjugation, to China was being re- 
pudiated for ever, and reforms of many 
kinds were ‘being introduged.. The Altar 
of the Spirits of the Lagd, at which the 
‘ceremony of repudiation was carried out, 
is shown in Fig. 2. Few contrasts are 
more striking than that presented by Seoul 
at her first and at her last visit ; when the 
filthy chaos of huts surrounding the palace 
gave place to well-ordered streets of good 
houses. The problem of the fourfold influ- 
ence of Russian, Chinese, Japanese and 
European interests is very well handled. 
Of the industries of Korea the most inter-. 
esting is the cultivation of gin-seng, the 
description of the processes employed in 
the manufacture of the dried root being, 
we believe, the fullest yet published. 

The future of Korea is still uncertain, but 
it is bound to play a prominent part in the 
politics.of the Far East; and this book will: 
hold a place as a valuable work of reference for many 
years to come. HUGH RoBERT. MILL. 








ASTRONOMICAL RE&ULTS FROM, THE 
CAPE OBSERVATORY? 


e . ’ 

THESE three volumes, issued under the’ superintend- 

ence of Dr. Gill, form in some respects a very remark- 
able production. Not so much on account of the very 
numerous observations, whose discussion furnishes forth 
these weighty books, as by reason of the widespread 
assistance rendered by many astronomers, whose. en- 
ergies Dr. Gill has quickened, whose results he has 
collected, stamped with his owe individuality, and in- 
corporated in the “Annals of the Cape Observatory.” 
There are very few instances in which the director of 
an observatory has been willing to take up a labofiolis 
piece of work at the suggestion.of an astronomer, how- 
evér eminent, go through the wearisome task of makin 
the observations, and than ke willing to hand, pver his 
results to an independent authosity for final discussion 
or criticism. It is this quality of self-abnegation, which 
strikes us as so compfete and: worthy of imitation. We 
wOngratulate Dr. Gill on his tactful skill, by which he 


1 “Annals of the Cape Observatory.” Vol. iii. The Cape Photographic 
Durchmusterung. Vol. vi, Solar Paratlax from “Heliomeser Observa@ons 
of Minor Planets. Vol. vii. Solar Parallax from Observagjons of Victofia 
and Sappho. , (London: Published: by order of the-Lords Commistigpers 
of the Admiralty, 1896.) @ 
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has emerged from his self-imposed task, withoyt friction 


with his collaborators, and been able to presenteto the * 


world, in a complete form, the result of a scheme which 
he carefully planfled and carried to a syccessful issue. 


We think it an especial merit in Dr. G@ll’s work, that hè A 


has perceived the value of strengthening his heliometer 
observations by combining with them the wesults made 
with similar instruments elsewhere. It was quite within 
his power and instrumental means to have derived the 
solar parallax frem observations of the asteroids made 
solely at the Cape Observatory. Other observers could 
have done the same work, but Foarte dłScussions, made 
at irregular intervals and under varying conditions, do 
not fossess the proportionate authority that attaches to 
one discussion made with several irfstruments on a 
combined plan. Moreover, one feels that the last word 
has been said, for some years at least, on this subject 


of solar parallax, by means of heliometer observations. 





Fic, 2—Altar of the Spirits of the Land. 


Every. observer must feel that, singly, -he cannot, do 
more, than has already been done collectively. There 
can be no temptation to repeat the work, -Consequently 
the owners of this class of instruments are freed from 


this particular investigation, for which the’ helidimeter 


seems especially well fitted, and are at liberty to pursue 
other inquiries with advantage. It fhight: be worth 
while just to mention, that ‘to get the fyll power of a 


“heliometer a ‘considerable number of meridian observ- 


ations is necessary. In this*case some tkousan@s Came 
under’ the ‘discriminating examination of Prof. Auyers. 


‘Yo use “this: mass of observations on one, series of 
“measures would-be extravagant, but when combined $ 


with all the heliometer observations in a final ‘inqusey, 
this *cost of time and labour is disregarded, since they 


lecontribute to the increased accuracy, of so large a body 


of measures. It isga true economy which Dr. Gill has 
practised, and the success which has fotlowed # will bear 
much fruit in the future.® y e 


In the inquiry from’which the solqr parallax is de-~ 


duced, we noticg that no less than six gbsérvatories have 
contributed heliometer measurgs. . Besides that of the 
Cape, we have, New Haven,-@Yale College), eipzig, 
Göttingen, . Bamberg, and the Oxford Radcliffe Ob- 
servatory, all é@rnishing egsures of, some or®all of 
the three planets, Iris, Victoria, and Sappho, from stars 
in a previously seleeted zone, through whith the planets 
passed. Several, have further assisted by making a 
careful trigngulation of the‘selected stars. The position. 


e . 
“precession. 
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a of these stars ha®been determined ‘at “all the pfincipal 
° -obseryat8ries,” to use Dr. Gill’s phrase, who appayently 


grew-tired of enumerating all the{nstitutiens to which, he 
as indebted foy the completeness of this.section of the 
svork. . The fina] value of the coordinates has been made 
the subject-of a discgission- by Prof. Auwers, which may 
.well form ẹ model for similar inquiries, and will be care- 


fully studied by-the professional astronomer engaged in 


similar work. Into minute details which arise in ‘this: 


“:section, as well as in the use and redugtion of the helio- 


meter’ measures themselves, it is impossibl to enter here. 
with sufficienfefullness tè make the involved procéss at 
all clear: The whole interest centres in the nicety with 


„which small residuals are treated. For a similar reason 


‘it would besimpertinent to offer any criticism which would 
imply that we have given to the volume the same anxious. 
study and consideration which. the combined authors: 
have devoted -to their subject. Dr. Gill has supported: 
‘himself by the ablest authorities in meridional astronomy, 
his own experience with the heliometer to which he has 
devoted years of study in perfecting: the mechanical 
arrangements and details is profound, and we havé no 
‘doubt that we have here all that can be effected’ by 
sagacity and experience in deriving the best results from. 
observations which are-as perfect,as we yet know how 
to make them.. The final outcome of the observations 
which, in their main intention, were devoted to deriving 
the value of the solar parallax may be thus presented, _..:- 


x a at 
: Iris, discussed by Dr. Elkin... 8°§120 + o’0090 
ae or Vist nn Dt GEL os n Looi 

ates Sappho ‘!, Dr. Gill ..:8°7981 + o'or14: 
Meridian 


observations of Victoria 3, Dr. Auwers, 8°845 + 0°05! 


Sappho %3, © Di.Atwers 8°626 + 0118 


hoe 
Fos 


. i ee : : 

The mean value- fréni; the “heliometet, measures -is 
"8036 + 0”0046;..while;the;meridian observations: give. 
8806 + 0”-030, but; for reasons stated, Dr. Gill ‘is’ iti- 
clined to. adopt as a final,value.8”802 + o'005. Thought 
this result of itself would be.a. satisfactory outcome, the 
accuragy of the observations permits some other astro- 
nomical constants to be derived, either directly or through 
their relations with other known constants. The Victoria 
«observations give with some confidence the mass of the 

: I 
81°702 + oog 

the nutation, i is necessary to, assume the luni solar 
The value adopted is, 507367 + o”'oo4, but 
the’ source from Which it is obtained is not very clearly- 
stated, neither: is the epoch to which it--rgfers. Ap- 
iparently it is t@#ken from Newcomb’s discussion in the 
Astronomical Journal, No..359; but in that paper we: 
shave not been able to find this particular value, nor the: 
„probable erray with which èt is accompanied. With this 
value of the precession, however, and the exact amount' 
is fnmaterial for this purpose, the constant,of sutationeis’ 





moon = For other constants, such ‘as 


e -9”°2068, dnd pursuing the same line of inquiry the con-' 


A C-A ; er cet ; 
stant, ET (employing the ordinary notation), is. 


:0'0032825. Adopting Clark’s value’ for ‘the equatoriaè 
xagliugs of the earth, thé aberrationsconstant is found’to 
“be 207464 + o”012. Here as elsewhtre the most prob- 
ablevalue of the solar parallax*is assumed 8802. 

The remaisting volume, which contains the southern‘ 
“< Durchmaiterung,” between the limiés — 18° t® ~ 37° 
«declination, is if its way quite as remarkable as the two 
volunies which, we -ha¥é been consaiging. Herein we, 
have the first-fruits- of the: application of photography to, 
the determination ofestar pogitions on targe scale. The 
-old'and the new methods are brought sharply into con- 


. trast. One would naturally like to 1@stitute a comparison: 


-betweeii the time necessary for the pipduction of these 
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zones, and that required for similar work, either ‘at Bonn 
or Cordoya. But sucha gomparison is ‘not easy, nor 
probably would it be fair. The þlațes that were taken at 
the Cape were, measured at Groningen. Much time must 
have: been lostgin corre8pondence and in settling the 
details of.a new method. ẹ Expgrience had to be acquired 
in the most suitable methods of measuring with new and 
untried apparaths. „Prof. Kapteyn was necessarily oc-* 
cupiedby his Urit¥ersity duties, and could only devote his 
leisute to thes prepdratton of the cAtalogue—a leisure 
which he gave unstintingly ; and Dr. Gill is te be con- 
-gratulated on the googl fertune that supplied him with so 
eble and willing a eoadjutot. ` 
The plates were taken with a rapid rectilinear Dall- 
meyer lens of six inches apergure and fifty-four inches 
focus. During the course of the work this lens wa8 re- 
polished, and .g portion of the work duplicated with a 
second lens; but allowing for all interruptions, the work 
that. was begun.on. April 15, 91885, was finished in 
December 1890, with the result that the wholé sky was 
photographed -from the South Pole to — 19° declination. 
The: free area of each plate was five degrees square, 
“'moré than 660 ‘being@requiréd to-covér this portion of the 
heavens once, Without any duplication.’ At first, when 
plates were rather'slow'in action,’ an ‘hour’s exposure was 
given ; but this timè was subsequently*redticed to about 
thirty . minutes, , It.1s instfuctive to` notice that many 
plates on a first examjnation*had to be,rejectéd, owing to 
the fainter stars not having itfpressed thentSelves on the 
film, on account of, mist, dewing of the objective, or bad 
definition. “The more thorough examination necessarily 
madeby Prof. Kapteyn in course, of measurement, 
-brought’ to light-a good-many more plates which it 


| seemed desirable to re-photograph, so that some of the 


areas have been photographed three, four, and even five 
times.” Such a report will not be very satisfactory 
“reading for those engaged of the “Carte du-Ciel.” 
"The measurement was effected in & manner. that 
necessitated very small corrections to the original read- 
ings, in order to. obtain the approximate star places, 
referred ‘to the, equinox of 1875 ; indeed, Prof. Kapteyn 
says that the coordinates read from the instrument might 
have been entered .directly in the,,catalogue. We cam 
form a tolerably accurate. notion of the. time. occupied im 
measuring the plates, for it is. stated that on good rich 
plates two assistants could, measure 300 to 4oo stars im 
an hour. Probably 200 would represent the average, and! 
since this portion of the catalogue contains 152,598 stars, 
we have about 750 hours ®f actual measurement for one 
complete examination. Such a rapid collection of results 
needs no comment. TH average’ distribution of the 
stars throughout the whole area is possibly of greate» 
consequence :than. the actual number measured. O 
course, the number to a square degree varies very, muck 
in different parts-of the sky. In the sparsest parts, tha» 
is, in Galactic Latitude about ~ 70°, this number fall: 
‘to 6°28, rather less than in Argelander ; but a comparisor 
of sean results with other zones . gives: the following 
numbers. , i ` 


Cape Photographic Survey ... 25'43 stars'to square degree. 


Bonn .N. Durchmusterung ... 15°19 ta ” 
eShonfeld gw 1827 ” ” 
Thome . 56°r ” 3 


e The arrangement of the stars in the catalogue, anc 
the degree of accura¢y ainfed *at, is the same as in the 
familiar Bonn work, thamely one-tenth of a second o 
time in R.A., and a tenth*of a minute of declination. Z 
compatison between the places here given with thos¢ o 
other catalogues shows that the probable error of 
photographic: determination contrasts::most favourabl: 
fth that derived from otlter processes. This is’ clearl 
shown by the falloying table. e | * ’ Pagas 
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Authority. . kron. me 7 Piob, S= be reported upon. This motion was supported by M. anssenre” 
, . : s. oo s and adopted aftgr some ekplanations from M, Berthelot and M, 
Argelander Žž . = 2 to +38 4 +070 +25°%4 | Bertrand, the two permanent secretaries. 
Schinfeld... ... © 2 to ~ 23 æ... 038 9°6 
Cordova = 22 to — 32 13'8 Ir is announced that the Russian Goyernfhent has decided to- “e 
ane Photog: . = ae to e- 38% ... 0o27 ... © 2'6 | adopt the metric system. 
* Lalande (1880)... Ito + a Q224, 24 : 


.. We do not propose im this place tow Prof. Kapteyn 
in his discussion of the magnityde$ assigned in the work, 
and his comparison with the visual | magnitudes recortled 
by ther observers. The sectign js very intereSting and 
likely to lead to much discussion, owi ying to the curigys 

*fact disclosed, that while ths catalogue is poorer” in 
number of stars in the poor regions of the sky, it is at 
thee same time richer ih the rich regions, than is the 
catalogue of Schönfeld, from which fact Prof. Kapteyn 
concludes that the stars in the Milky Way art generally 
more ¢ghemically active than the stars in the other 
regions of the sky. - W. E. P. 





« NOTES ¢ 

REFERRING to our inquiry (p. 488) As to disturbances 
of terrestrial magnetism during January and February, Dr. 
C. Chree writes from the Kew Observatory as follows :— 
“ With the exception of some Small movements on the roth, 
our magnetic curves were very quiet from January 1 to 14; but 
thereafter there was a disturbed time, lasting over January 15 
to 21. The disturbance was greatest from the 15th to the 18th 
—when it was well marked—less on the 19th®ind 20th, and still 
less on the 21st. The 22nd and 23rd were very quiet days. The 
rest of January was quiet generally, with a few small movements, 
February was quiet up to the roth, with the exception of some 
slight movements on the sth. From February 11 to 16 there 
was a moderately disturbed time ; on the 20th and zīst there 
were some smaller movements, It was then quiet to the end of 
the month. ‘ Quiet’ is, of course, only a relative word ; there 
is seldom a day in which some slight movement, beyond the 
mere diurnal inequality, is not visible. In the case of the dis- 
turbances on January 15~21 and February 11-16, it was rather a 
case of numerous well-defined oscillations than of sudden com- 
paratively isolated movements of a conspicuous character.” 


A CONFERENCE of the International Aeronautical Commission 
opens to-day at Strassburg, and will continue for several days. 


Among the experiments to be pexormed during the meeting is | 


the graduation of thermographs down to — 200° C. by means of 
a jet of liquid air procured by th@ Linde method. Dr. Herge- 
sell, the president of the conference, wjll present a report upon 
the thermometric experiments already referred to in NATURE 
(p. 470) M. Besancon will send up a balloon of twelve 
hundred cubic feet capacity, equipped with meteorograms, which 
it is estimated will attain an altitude of about twenty thousand 
feet. Several members of the Paris Academy of Sciences have 
signified their intention to attend the conference. 


* Tue Paris correspondent of the Times reports that at 
Monday’s sitting gf the Academy of Sciences the question of 
the French national time was introduced by M. Bouquet de da 
Grye, the president of the Paris Geographical Society and a 
member of the Section of Navigation 4nd Geography. The fact, 
was recalled that on February 2t the Chamber of Deputi 
passed without discussion and oh a ow of hands a “Bill pro- 
viding that French national time should be advanced by 9 
«minutes 11 seconds, whith was tantamount to the adoption of 
the meridian of Greenwich by Francè. The*Bureau des Longi- 
mudes has, however, sent a protest to the Minister of Education, 
and.the protest has been forwarded tothe Presidentof the Sendte. 
WI. Bouquet de la Grye asked the Academy į to refer the whole 
yiestion to the joint Sections ef Astronomy and ‘Navigation to 
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A FRENCH ironclad launched a few days ago was christened! 
the Lavoisier, 


Pror. J. E. KELER has: been elected diregtor of the Lick. 
Observatory, in succession to Prof. E. S. Holfen. 


TWEE current number of the Proceedings of the Royal Society 
contains an obituary notice of Pasteur by Prof Pewxy Eränklànd, 
F.R.S. 


MR. A. D. BERRINGTON is on the point of retiring from the- 
post of chief inspector of fisheries and assistant secretary to the 
Board of Trade. Among the fishery inspectors who preceded: 
Mr. Berrington were Mr. Frank Buckland and Prof. Huxley. 


Tue Public Buildings Expenses Bill, providing 2,250,000/.. 
for new public buildings in London, passed through Committee 
of the House of Commons on Tuesday. Included in the- 
expenditure authorised by the Bill is a grant of 800,000/, for 
buildings in connection with the Science and Art Museum at 
South Kensington. 


A SwepIsH scientific expedition to Klondike, conducted by 
Dr. Nordenskiöld, arranged to leave Stockholm on March 23. 
Dr. Nordenskiöld will be accompanied by Dr. Gunnar Andersson, 
professor at the Stockholm High School, and four other persons. 
The expedition is expected to be absent about two years. 
Immediately after its return the expedition will make known. 
the results, not only in Sweden, but also to scientific societies. 
in other countries. 


-Ir is reported that Herr J. Stadling, who accompanied: 
Herr Andrée’s expedition to Spitsbergen in 1896, has, been. 
appointed by the Swedish Anthropological and Geagraphical 
Society to undertake a search through Siberia in order to make- 
inquiries as to the fate of Herr Andrée’s balloon expedition.. 
For this purpose Herr Stadling has received the Vega stipendium 
from the Society. He will start with a companion from 
Stockholm early in April, and the journey will last probably 


until January next. ° oa 


A COMMITTEE has been appointed by tte Home Secretary to 
inquire into the extent to which water gas and other gases con- 
taining a latge proportion of carbon monoxi@e are being manu- 
factured and used for heating, -lighting and othgr purposes, and 
the dangers which may attend such manufacture and use. athe, 
committee is composed of Lord Belper (chairmé#n), Mr. "H? H. 
Cunynghape, Dr. Parsons, Dr. Haldané, and Prof. Ramgay ; $, 
with Mr. J. Pedder, of the Home Office, as secretary. . 


AT, the meeting of the Manchester Literary and Philosopateal. 
Society on Tuesday, the President presented the Wilde medal 
“or 1898 to Sir Joseph Dalton Hooker, G.C.S.1., F.R. S. ; the 
Dalton medal to Dr, EUward Schunck, F.RS. ; and the Wade 
premium for 1898 to “Mr. Jokn Butterworth. Tho Wilde. legture, 
‘On the Physical Basis of Psychical. Events,’ was afterwards-e. 
deliveyed by Prof. Michael Foster. : 


æ. 
a . 

Tue British Assogiation Commitece of the Ethnographical. 
Survey is desirous fo obtain the sertices of quålified observers in 
numerous parts @® the United Kingdgm, for the purpose of 
inquiring into-all or any,of the following subjects: (1) physical 
types of the inhabitant; -(2) ¢urrent traditions fnd beliefs ; (3) 
peculiarities of dialgct ; (4) monuiménts and other remains of” 


ancient culte ; (5) historical evidence as to continuity of race 
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<Cottenunicagons should be addressed to À Mr. E. Sidney Haand, 
fon. se@ Ethnégraphical. Survey Committee, British Agso- 


ciation, Burlington House, W. . ° 


æ Pror. N. E. Hagsen, protessor of horticulture at Brook- 
ings, South Dakota, who was sent to Eastem Europe and 
Asia to secu® new seeds and plants for the Agricultural 
Department of the United States, is (says Sezence) now pre- 
paring fiis report for publication, after an extended trip through 
Eastern Russia, Trans-Caucasia, Russian Tirkegtan, Western 
China, and Siberm Many psomising varieties were obtained, 
and about three car-loads of seed will be distributed to State 
experiment stations. These seeds, it is expected, will be chigfly 
of value in theearideegions, the purpose of Prof. Hansen’s trip 
being fo obtain such as were distinguished for ‘resistance to 
<lrought and heat. 


- THE following are among the lecture arrangements at the 
Royal Institttion after Easter :— The Right Hon. Lord Rayleigh, 
F.R.S., three lectures on natural philosophy ; Dr. E. E. Klein, 
two lectures on modern methods and their achievements in 
bacteriology; Mr. J. A. Thomson, two lectures on the biology 
of Spring. The Friday evening meetings of the members will be 
cesumed on April 22, when Mr. W. H. M. Christie, C.B., the 
Astronomer Royal, will deliver a discourse on the recent eclipse ; 
succeeding discourses will probably be given by Prof. A. Gray, 
Mr. E. A. Minchin, Prof. W. A. Tilden, the Right Hon. D. H. 
Madden, Lieut.-General the Hon. Sit A. Clarke, Prof. W. M. 
Flinders Petrie, the Right Hon. Lord Reyleigtt and other 
gentlemen, 


` Science announces that Prof. W. A. Rogers died at Water- 
ville, Maine, on March 1, aged sixty-one years. He was 
assistant professor of astronomy in the observatory of Harvard 
University from 1875 until 1886, when he accepted a call to the 
professorship of physics and astronomy at Colby University. 
He had expected to enter on a professorship at Alfred Univer- 
sity, N.Y., on April 1. Prof. Rogers was a member of the 
United States National Academy, and a past vice-president of 
the American Association for the Advancement of Science. 
Je made important contributions to astronomy and physics, 
especially to the technique of measurement. 


STORMS of more than ordinary severity were experienced on 
our coasts last week, and were accompanied by a good deal of 
gmiow4n many distficts. A cyclonic disturbance, which arrived 
from the Atlantic on *March 23, crossed the ‘northern portion 
of Scotland, travelling in a south-easterly direction ; and, after 
continuing its course down the east coast of England, *the central 
area of the disturbance crossed the North Sea, and eventually 
passed ov over Germany. Owing to the prevalence of anticyclonic 
conditions over Scandinavia, tBe track followed by the storm 
was gomewhat ‘unusual, and its progress was very slow, while 
ethe area of diigh barometric pressure advancing in the rear of 

athe disturbance gained additional energy. It was particularly 
to this last feature that the storm owed its chief violenceg the 
gales experienced from the 23rd to the 37th belonged to the 
wear segment of the storm-area, and were wholly from the 
north and morth-eagt. They have proved, very disastrous on 
our ceasts, and* have also wroughteconsiderable damage over 
“the inland parts $ ef the country. The general characteristics of 
the disturbance, boih in its cause and effect, closely resembled 
those ofthe storm Which ocgurred at the end of last November. 


THE „report of “the” Cound of the Scotfish Geographical 
Society®was presented. ata general meeting hei on March 23. 
After referring: to ‘the general Teports, of the meteorological 


e Stations, the Council state that as *mtimated in the -last 


report, the observations at the intermediage station on Ben 


- e Nevis, at a height of 2322 feet, were resumed 14st summer. 
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The observations formea very complete series, thanks to the + 
great enthusiasm and self-denial, of the observers, Mr. T. S. 
Muir and Mr, A. Drysdale, aided Dy. several valuable self- 
recording instruments. ` Ffom the varying cyclonic and anti- 
cyclonic types of w&ither which prevailed durihg. the. ten wetks 
of observition—July 19 to end®of September 1897—-thé Society - 

is now in possessions of symultaneous hourly observations from 
the three observatow#@on Ben Nevis, which are ereally the « 
indispensable datgein inve&tigating the problems relating to the 
vertical gradients of the temperature, pressure, and humidity of 
the atmosphere and its me@vements, The work of making d&ily 
mås showing the rainfall at «20 stations well distributed over , 
Scotland is in progress; and to these are being added the figures 
showing the hours of the occurrence %f fog at the Scottish light- 
houses. The large series of maps, in illustration of the mean 
monthly and@annu&l atmospheric pressure and temperature of , 
the British Islands, is well in hand. The maps of isothermals 
are finished, and the maps of isobars will be on the stone in a 
few days, and no time will be lost in issuing the number to 
members. The Council anngunced a Diamond Jubilee donation 
of 1007. from one of the ftembers, of which 504, is for discussion 
of separate parts of the work of the Ben Nevis observatories, . 
and §0/. in furtherance of the Society’s wok. Ít was also 
announced that the late Hon. Ralph Abercromby bequeathed a 
legacy of 100/, to the Society. e 


- - 

Das Wetter of February reproduces a lecture, recently de- - 
livered by Dr. G. Hellmann, on the interesting question of 
mild winters. Te facts are based upon the temperature 
observations at Berlin, for which place observations aré avail- 
able since the early part of the previous century, and the subject 
is divided into three parts: (1) the frequency and succession of 
mild winters, (2) their general character, and (4) what kind of 
summer weather may be expected after a mild winter. For the 
purpose of this investigation, the author defines a mild winter as 
one in which the mean temperature of December and January is 
above the, average, and in which the sum of the deviations in 
both months amounts at least to 2° C. A table giving the 
monthly deviations for November to August shows that since 
1720 there have been forty-eight mild ‘winters in Berlin, that 
they are never isolated, but occur in groups of two or three years, 
and especially after a long period of colder winters. The in- 
tervals ‘between two groups of mild winters vary from nine to 
fourteen years. With regard go the character of mild winters, 


‘the table shows clearly that they are usually of long duration. 


The chances are 79 to 21 that gfter a mild winter, February will 
also have a high medh temperature. Another characteristic of 
mild winters is that the gfeatest deviations of temperature usually 
occur in January. Whether a mild winter will be damp or dry 
depends chiefly upon the distribution of atmospheric pressure ; 
the present winter is of the mild and dry type. The general 
distribution of pressure between December §, 1897, and January, 
29 last, is illustrated by weekly charts. With respect to the in- 
fluence of mild winters upon the subsequent weather, and espe- 
cially of the summer, if Jifly and August be taken together as 
representing the summer, it is found that the shances are 44 per 
cefitethat a warm summer will follow a moderately mild winter ; 
while after a very mild winter, the chances of a warm summer 
amount to 68 per cent. “The cases of mild dry winters, such as 
the preset, are rare ; if the de§ciest rainfall is not compensated 
during spring time théesummer is likely to be wet, and 


consequently cool. A ‘ 


THe British Medical Journal for March 19 contains tne. 
important paper by Dr. Luigi Sambon, on the ‘ Etiology of 
Sufstroke.” \Dr. Sambon adopts what at first appears a 
somewhat s@rtling theory, namely,gthat sunstroke is not 
due’ to excessive heat or exposure @o the stn, but %& 


` recorded diagrammatically and by electrical means. 
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an infectious disease due to a specific organism. The*author’s 
case rests on three lines of argument. Hé begins by showing that 
excessive heat does not® produce the disease; s@okers, oven- 
cleaners, miners, and iron-workers gre exposed to temperatures 
highet than those of any known @limate, without ever contract-., 
ing the malady. The Assam teayplanters and the closely-shaven 
Chinese are constantly exposed to the hottest sun, and are 
equally exenipt. Dr. Sambon next @igcusses the geographical 
distribution of the disease, and provegthat he areas in which it is 
endemigare strictly defined. It “is very coffmon in the low- 
lyihg regions of the Eastern United goiates, between the Appa- 
lachians and the Atlantic ; it is unkrfown in Europe ; it extends 
along the Nile Valley, Red Sea, and Persian Gulf; it pré¥ails 
iy the Indo-Gangetic alj:vial plain, but not on the’ adjacent 
Indian highlands. - Another peculiar feature of the disease ex- 
plicable on the infection theory is the occurrence of epidemics, 
which may decimate hospital wards and not affeft men exposed 
to‘ greater heat and sufi. Dr. Sambon concludes that the distri- 
bution, etiology, morbid anatomy, and epidemic character of the 
disease together demonstrate its organic origin. The specific 
organism has not Been detected, but ghe author believes it lives 
în the superficial layers of thé soil, artd iseconveyed to the lungs 
or alimentary canal by dust, 


A PRELIMINARY statement just issued by the Canadian Geo- 
logical Survey, in advance of the detailed annual report, shows 
that the gold produced by the Dominion in 1897 amounted to 


‘a value of 1,238,000% This means that the Canadian gold 


output increased by 122°6 per cent. in a single year. In 1896 
gold only formed 12730 per cent. of the tofal mineral produce of 
the country (reckoning by value), while coal and building 
material provided 31'94 per cent.‘and 15°72 per cent. respect. 
ively. In 1897 gold rose to the second place on the list, with a 
percentage of 21°50, coal and building material being credited 
with percentages of 25°31 and 12°50'respectively. 


` A SHIP model experiment tank is being built at Washington 
by the United States Navy, at a cost of about 100,000 dollars. 
From a description in the Wew York Engineer, we learn that 
the tank will be a concrete lined basin, surmounted by a brick 
building 500 feet long by 50 feet wide, the basin itself being 


47 feet long by'43 feet wide by 14 feet deep. On each side of, 
the basin, for its whole length, will be iron rails supporting, the ` 


ends of a carriage spanning the basin, this carriage’ being pro- 
pelled along the tank with the model and measuring dyna- 
mometer attached, the mod being guidéd along while still 
floating freely in the water. The carriage, with all dependent 
on it, is driven along the thk by fow electric motors, taking 
current from a wire by means of grolley poles. The degree of 
cesistance encountered by the model in passing through the 
water, also the time taken and the distance. traversed, are all 
‘Hydraulic 
brake cylinders on each side of the carriage provide for stopping 
the carriage when run at very high. speeds. The models ex 
perimented with will be one-twentieth of the actual size of the 
vessels, the model for a 400-fopt ship being thus 20 feet long. 
Tests will be made with models for merchant vessels:as well as 
war-ships, and special experiments will be conducted as to the 
effects of propellers of different sizes and shapes, and eh@ effects 
of the shape of the after-end of-vessels upon the efficiency of the 


propeller. e’ 


ad e 

Mr. J. C. Goupie contribytes the followifig interesting 
observations to the February number of the Victorian Natu- 
valést, the journal and magazine of the Field Naturalists’ Club 
of Victoria :— 
the Mallee, lias a curious habit of keeping in close confinement 
a rather large mealy aphis, “which feeds on gthe stemstof young 
éucalypts. Roun@and over these pphide the ants ponStruct a 
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—* A small species of ant,*commonly distributed in `' 
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dome covering of partiçles of bark, grass, he which serves the ° 
doubf purpose of i imprisoning the aphides and excluding other 
ants Some of these coverings appear to be entkely closed ° 
while others lave an Spening left in the edge ; ; this® doorway 
is, however, const&ntly guarded by a pair of,ants, which -con- 
tinually move about in the open space, gnd seem,much im-¢ 
pressed with the importance of theeduty assigned to them. ° 
Each enclosure contains generally from three to a- dozen 
aphides, and about the same number of ants. Upon making 
a breach in some of these structures, for the purpose , of *observ- 
ation, I have®oticed that many of'the ‘live stock’ were imme- * 
diately seized by the ants and fercibly remeved to a place of 
safety. The ant under notice is about a quarter of an inch 
in“ength, and is of a uniform dark reddish-brown colour, and 
forms its ordinary habitation under logs, ow in old rotten 
stunfps, and sometimes in the ground. Several other sfecies of 
ants are very assiduous in their attendance on the various 
aphides, Tetigonide, and coccids, but the above is the only 
kind I have noticed that uses such extraordinary means to secure 
a monopoly of the much-prized ‘ honey-dew.’” 


THE Yournal of the Society of Arts for March 4 contains the 
account of a lecture, by’ Captain Baden-Powell, on “ Kites,” 
in which the advantages and disadvantages of different forms 
and combinations of kites, as well as their various uses for 
lifting, traction, reconnoitring, and other practical purposes are 
fully discussed. 


Koentcs and Lie have proved that if the poles are taken of 
an arbitrary plane with respect to the conics of a Steiner’s 
surface, their locus is another Steiner’s surface. A new proof 
of this theorem is given by Prof, A. Brambilla, in the Rendi- 
conto of the Naples Academy, who makes use of symbolic 
notation enabling him to introduce considerable symmetry into 
the equations. 


` ` ‘ ` 

Some, doubt has existed as to who was the first to discover 
the microscopic Foraminifera, and to apply the microscope to the 
investigation of rock-structure. From a communication by 
Prof. Giovanni Capellini to the Rendiconto of the Bologna 


' Academy, it would appear that. on March 3, 1711, a paper, 


entitled De variis arenis, was communicated to that Academy 
by Jacopo Bartolomeo Beccari, of Bologna, thus indicating that 
priority must be awarded to Beccari. 


ACCORDING to the views communicated tœ the Bologna 
Academy by Prof. Federico Delpino, % would appear ethat 
the lesser celandine (Ranunculus Ficaria) of owr English 
hedgewows is to be regarded as the dwarf form of a dimorphic 
plant, whose dimorphism is of the kind &nown as gys2diecism. 
Prof. Delpino contends that the hermaphrodite form is the 
larger plant, so common on the Riviera, known ag Ficaria 
calthefolia, and that our Faria ranuncuBides, Moench, is the 
smaller female form of the same species. This theorgaccounts 
for the facility with which the celandine is psopagated agam- 


ically, and the sterility of its pollen. =~ ” 


A REPORT on,the colour of water by M. Ad. Kemna, of thee 
Antwerp Waterworks Company, has been recently reprinted 
from the Bullesi de la Société belge de Géologie, and is published? 
by Polletnis and Cewterick, of Brussels.e In it the views of 
various writers, from. Arago downwards, gn the physical, chem- 
Ral, and organic causes of the’ diffrent celours of different 
waters, are summarised, M. Sjring’s theories being dealtewith at 
considerable deffgth. M. Kegiffa indicates the practical bearing 
of these inygstigations on the testing of water supplies of towns , 
and describes different methods oftappbying tests. Of these, the * 
tests known as the Hazen tests, and due tg Mr. Allen Hazen, of 
Massachusettg, find most favour with the author. : x 
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* ATTENTION has severaletiņes been called in NATURE tothe 
* various “optical illusions by which “one of two equal strålęht 
figes can be made, to Jook larger than he other by drawiag 
them in particular positions, or a series ct paralle? lines can be 
made to look askew, by drawing slanting lines Scross them. A 
very full and detailed@ccount ‘of these illusions is now given, 
By Herr Wilhelm Wundt, if a paper reprinted from the Adhand- 
„ ungen der &, Sichs, Gesellschaft der Wissenschaften, and pub- 
* lished by B. G. Teubner in Leipzig. The paper is illustrated 
by sixty-five woodcuts, showing all the principa} and many less- 
known appearances of this class, and Herr Wurflt discusses 
at considerable lengt the cause#of these subjective phenomena, 
whose existence appears to have been first made known by $ 
Oppel in 1854. 

SUNSHINE rec8rder€ and their indications are often regarded 
with suspicion: by meteorologists ; and not without cause, for it 
can hardly be claimed that any sunshine recorder in use is a 
satisfactory physical instrument. In the current number of the 
Quarterly | Journal of the Royal Meteorological Society, Mr. 
R. H. Curtis reports the results of a comparison between the 
sunshine records obtained simultaneously from a Campbell- 
Stokes burning recorder, and from ‘a Jordan photographic 
recorder, |The comparison indicates that the Campbell-Stokes 
instrument gives records, which can be measured with a fair 
degree of accuracy by different persons, and are not liable to as 
much uncertainty as the records of the Jordan instrument. 
Contrary to the belief of many obseivers the photographic 
records were not, upon the whole, in excess of the, records 
obtained with the Campbell-Stokes instrument. 

In the Free Museum of Science and Art (Philadelphia) for 
December} Dr. Brinton draws attention to a discovery among 
the ancient marbles of the Louvre of an admirable: representa- 
tion of the wearing of the murmex. It is figure No. 68 in the 
Salle des Caryatides. The discovery, says Dr. Brinton, removes 
all doubt of the correctness of his identification of the so-called 
bow-puller with the murmex. The bow-puller is the name 
generally given to a bronze object found in museums. The 
“collections and publications ” ‘section of this very useful 
bulletin is exteedingly good, and we are tempted to.hope that 
our own museums thay some day call forth the interest that is 
evidently elt by Americans in theirs. 

THE Religuary and Illustrated Archeologist for January last 
is almost | entirely anthropological in interest. Mr. Leader 
Scott’s account of the Gallic necropolis in Italy, discovered by 
Conte Gi&mpieri Carletti on a tract of land at the foot of an 
indentationef Mount Monfefortino, near Arcevia, is particularly 
interesting; while the next three articles—on some old-fasleioned 


contrivances in Lakelaf'd, by Mr. Swainson Cowper, on the. 


modern use of bone skates, by Mr. Henry Balfour, and on beer 
and labourtallies, by Mr. Edward Lovett-lead us to the domestic 
antiquities | of our owt country, which are all too frequently 
rieglected The dairy appliances described, zz¢er alia, by’ Mr. 
Cowper are very interesting, and we hope he will go on to 


r ' giveeusgsufficient material to work out the evolution of-farm 


implements, 

_THE American Anthropologist for Novembet and December 
Mast contgins*a specially good article on tite „aborigines of 
Formosa and the“Liu- kiu islands, by Mr. Albrecht Wirth. .The 


i aborigines Who cling ‘to the savage State are short of stature, 


Mes; 


the majorit being „under. f feet 6 inches, They „have broads 
faces “with| low bfows, ghraight and high noses wide: at the 

nostrils, and lips not so thick evett-as those of the Malays. The 
subject of trephining i in Mexico is fealt with by Carl Lumholtz 
and A. Hrdlfka, who give some valpable additional notes upon 
this interesting subject. Mr. Lewis "W. Gungkel analyses the 

deities ef Mayan inscriptions, an obscure subject not perhaps of 
: sufficient interest to attract much general attention $ `~ 
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THE Gêologists’ MAssociatioh have arranged an Easter exctrsion 
to Bridport and Weymouth, under the direction of Prof. J. F. 
Blake, Mr. W®H. Hudleston, F.R9S., amd Mr. S. S. Buckman. 
The party will leave Paddinggon Station on oe April 7 
and will return on Tugsday, Ap#il 12. 

Pror. H, G. SEELEY, F.R.S» will degin the summer course 
of lecture- -excursjons with the London Geological Field Class 
on Saturday, April 23. or subject of the series wifl be, "The 
Physical Geography and Geology of the Thames and its Tribu- 
taries.’g '@ This isthe firteenth annual course. Mr. R. H. Bentley, 
43 Glouceste? Road, South Flognsey, N „is the hon. secretary 
to this class, which proyides a gyStematic course of geological 
teaching in the open country. 

THE Society for the Protection of Birds has issued Part iie 
of the Educational Series of leaflets, edited by Mr. H. E. 
Dresser. Thirtgen leaflets are bound up in this part, and each 
contains interesting notes on the appearance, characteristicssand 
habits of British birds. The information will induce the feader 


to observe bird-life with a sympathetic eye, and will thus . 


further the Society’s objects. 


THE second number of the Stiencz Abstr acts, issued under the . 


direction of the Instifution of Electrical Engineers and the 
Physical Society, has just been issued. Additigns have been 
made to the list of journals from which papers are abstracted, 
and it is proposed to considerably enlarge the monthly parts as 
time goes on. ` The staff of abstractorg is also being éncreased. 
The value of Science A bstracts to the physicist and the electrical 
engineer is very great, and no student of physical science who 
wishes to keep in touch with the world of investigation can 
afford to neglect so serviceable a publication. 

We have received Natural History Transactions, vol. xiii. 
part 2, published by the Natural History Society of Northumber- 
land, Durham, and Newcastle-upon-Tyne, an institution which has 
recently completed its jubilee. The Society promotes an im- 
portant museum, and detailed enumeration is given of the mam- 
mals, birds, and miscellaneous objects to the collections. Prof. 
G. S. Brady, F.R.S., has a long paper on the British species of 
Entomostraca belonging to Daphnia and other allied genera. 
A paper on the “Life History of Coal” seems to take upa 
great deal of valuable space, and suggests curtailment, There 
is much interesting information conveyed in the reports of the 
committees. . Lord Armstrong has apparently been a munificent 
supporter of the Society. Weare of opinion, though of course 
it may not fall in with local necessities, that much of the matter 
contained in this and similar publications might perhaps be 
condensed and printed in appendéx form, so as to bring the 
papers and record of actffal scientific progress more into pro- 
minence.—The Proceedings of the Bristol Naturalists’ Society, 
vol. viii. part 2, has also reached us. There are several useful 
contributions in this nicely-printed publication, covering many 
branches of science.. An, interesting paper appears on the 
‘*Chemistry of ‘Colliery Explosions,” by Mr. Donald Stuart, 
which is supplemented by a plan of Timsbury Collieries, in 
Somersetshire, exhibiting the workings traversed by an explosion. 
Noticeable also is a paper, by Mr. S. S. Buckman and Mr. E. 
Wion, on the “ Geologigal Structure of the Upper Portion or 
DundrysHgll. 


. THE additions to the Zoological Society’ s Gardens during the . 


past week include a Herring Gull (Zarus argentatus), British, 
presented by Mrs. Hovell; three Bacftian Camels (Camelus 
bactrianus,? 2%) from Centrå Asia, two Vaks (Poephagus 
grunniens, 9 and juv.) from Tibet; a Beis# Antelope (Oryx 
beisa, 8) from North-eagt Africa, a Burchell’s Zebra (Equus 
burchelli, 9) from South Africa, a Weka Rail (Ocydromus aus- 


_tralis) frgm New Zealand, four Radiated Tortoises (7estudo 


vadiatajetrom MadaQpscar, a Galapagan Tortpise (Ze estudo gala 


Pago¥ Islands, deposited, 
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OUR ASTRONOMICAE COLUMN. è Ephemeris for 12h. Bertin Mean Time. , 
= . e S 
ASTRONOMICAL OCGURRINCES IN APRIL 1898 :— 1898. a "8 @ log a, Bro 
; PATA e h m s Peer 
April 3. Pallas 15’ south of o Eridani (mag. 4'1}. March 31 e. 22 3%0 +28 248  O*2019 ® roo ° 
. + 5-715. Mercury well visihle tn the evenings near Venus. April “2... è II 30° 30 22°0 ; 
9. Juno (mag. 8'7) in opposition togthe sun. | 4... 2014 ++ 32164 2o54 ` 0°99 
10, 13h. Mercurygat greatest elongation (19° 23’ E.). 6... ‘29 12 34:780: ‘ a) 
to. 14h. 38m. to 15h. 8m. A Ophiuchi (måg. 4°7) oc- 8... 22 38 24 +35 $50. „oziro ‘osa ° 


culted by the moon, e 
1e,* Saturn. Outer minor axis*0Seuter ring = 1814. 


14. 5h. sith. to 8h. 26m. e Tfansit of Jupiter’s Sat. III. 
1$. Venus, Illuminated portion of di’c = 0'968. æ. 
e 15. Mars ji 5 


re = 04953 
16, 9h. 4m. Minimum OF 8 Persei (Algol). 
18. Mercury and Venus if conjurfttion (Mercury 3° 2# N.). 
19-20. Meteoric shower from near a Lyra (radiant 
e 270° + 32%, 
21. gh. rım. to 1h, 49m. Transit of Jupiter's Sat. III. 
21, 15h. | Mercury" in conjunction, with moon (Mercury 


°27. 6h. 41m. éo 7h. 44m, 79 Geminorum (mag. 6'5) 
occulted by moon. : . 

28. 12h. 34m. to 15h. 15m, Transit of Jupiter’s Sat. IIL. 

29. 13h. im. to 13h. 15h. & Leonis (mag. 5'2) occulted 


byfoon, ° ° è ; 

FAVOURABLE APPARITION OF Mextury.—The most con- 
venient period in 1898 for observing Mercury will be during the 
fortnight fron? April 5 to 18, when the planet will become 
visibke about an hour after sunset above the W. by N. horizon. 
He will reach his greates» eastern elongation on the morning of 
April r1,“and will set one several evenings at about this time, a 
little more than two hours after the sun. Fortunately, at this 
special period, the planet will be situated within a few degrees 
of Venus, and the latter will form a brilliaat guide to the position 
of Mercury. On April 5 Mercury will be apparently 6 degrees 
above Venus, and on ensuing nights the interval decreases until 
on April 18 the two objects will be in conjunction, Mercury 
being about 3° 20’ N. of Venus. Mercury will then appear on 
the north-west side of Venus, but is likely to be much fainter 
than before elongation,’ as he rapidly loses brightness owing to 
the crescent-phase which his disc assumes. The following are 
the times of setting of the sun, Mercury and Venus, and the 
intervals at which Mercury sets after the sun :— ‘ 




















} 

Date 1898. Sun sets. Mefeury Veus coe 
sun. 

hb. m. h. m. h. m. h m. 

April 5 6 38 828 | 745 I 50 
6 6 40 8 33 7 48 I 53 

7 ‘| @ 41 8 37 | 7 5! I 56 
8 '] 643 |°842 |'7 54 | 159 
9 £44 (| 846 | 758 | 2 2 
10 6 45 e 48 8 1 2 3! 
rz! 6 466; 849°; 8 4 | 2 3 
12 6 48 8 sr 8 7 2 3 
13 6 507 8 52 | 8 10 2°2 
14 “651 | 8 53°] 814°] 2 2° 
15 6 53 |853 |-8 17: |: 2 0 
16 6 55 8 52 | 820| 157% 
17 637 | 851 | 824. r54 
“18 6 59 8 48 8 27 1 49 





The conjungtion of Mercury and Venus on April 18, at about 
5h., does not appear to be mentioned, in the Maztical Almanac. 


COMET PERRINE.—Dr. F. Ristenpart has calchlated the 
elements and ephemeris of this comet from the observations 
made on March 19, 21 and 22. These, as given in Gircular 
No. 3 from Kiel, are &s foblows z~. dè 


á Elements, 
T = 1898 March 18-sor. Berlin Mean Time. 
. _@ ; 
“u = 484751 2185 
Q = 263 16°4 ¢ 1898'0 3 è 
@ = 7% 447 at s oa’ 
slog g = 9°04316 ee Pe we 
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We may mention that the elements calculated by Megsrs. e 


Hussey and Perrine are almost identical with those giyen above. 

At the time af this comet's discovery its diameter was 2’, with 
a strong cofidensation, and a tail of length equal to 1°. It was 
then of the 7th magnitude. © °° 


e Two New VARIABLE STARS OF SHORT PERIOD.— Herren 
G. Miiller and P. Kempf contribute some interesting data to the 
current number (No. 3483) of the Astonontische Nachrichten, 
relative to the. two new variables of short period. Which were 
originally discovered during the series of zone observations, for 
the second .part of the Potsdam Photometric. Durchmusterung. 
These two stars are BD + 20°°4200 and BD + 28°'3460, or, 
.as they „have been named, U Vulpecule and ST ‘Cygni 
respectively. re 

The first of these stars, whose position for 1900 is R.A. 19h. 
‘32m. 15s., declination “++ 20° 6''6, has a period of nearly eight 
days, the light curve varying from mag. 6'9 or 7’0 at maximum 
to 7'6 at minimum ; the epoch for the calculation of the maxima 
being 1897 October 2°47 Greenwich mean time. The light curve 
shows small secondary variations both in the ascending and 
descending. portions, the rise fó maximum and fall to minimum 
occupying equal intervals of time. . 

The second variable, whose position for 1go0is R.A. 19h. 40m. 
49s. s deglination ‘+ 29° 12, has a, period of, 3'844 days, the 
magnitudes at maximum and minimum being 6°6 dnd 7'4 re- 
spectively; The dates of maxima can be ‘calculated from the 
epoch (maximum) 1897 October 4°66 Greenwich’ mean time + 
3'844 E. In the case of this star the curves on either side 
maximum are, not ‘equal, but ‘the rise to maximum com- 
prises less time than the fall to minimum. The former occupies 
only o'g days,; while the latter takes 2'9 days. The 
curve is describéd as similar to ô Cephei. The observations 
suggest that on the downward side of the curve, 1°75 days after 
the maximum, the light becomes stationary for a short period of 
time, afterwards decreasing’ to the next minimum. 


t ` 
VARIABLES AND THEIR COMPARISON STARSa— Variable star 
observers may be glad. to know that Prof. E. C. Pickering is 
able to: furnish -the -photometric : magnitudes of a-great many 
comparison “stars - for: long-period ‘variables, and that he will 
communicate. the information in advance of publication should 
any one require it (Harvard . College, Observatory Cirenlar, 
No. 27). Sequences of comparison stars have been selected for 
about one hundred variables, stars brighter *than_ the tenth 
magnitude having been measured on at. least three Right® with 
the meridian photometer, and thosé from the eleventh to the 
thirteenth magnitude on two nights with the photometer having 
achromatic prisms. Observations are already completed for the 
following stars :—T Andyomede, T Cassiopeiæ, R Andromeda, 
S Ceti, S Cassiopei, R Piscium, R Afietis, T Persei, o Ceti, 
S Persei, R Ceti, U Ceti, R:Tauri, S Tauzi, R Aurigze, 
U Orionis, R Lyncis, R Geminorum, S C&nis Minoris, R Cancri, 
S ldydræ, T Hydræ, R Ursæ Majoris, X Virginis R Comæ, 
T Virginis, Y Virginis, T Urse Majoris, R Virginis, $ Ursæ 
Majoris, U Virginis, R Hydre, S Böotis, R Camelopatdali, 
U Herculis, W Herculis, R Ursee Minoris, R Draconjgeey C¥feni, 
S Cygni, R Delphini, U Cygni, V Cygni, T Aquarii, T Cephei 
S Cephei, SS Cygni, S Aquarii, R Pegasi, S Pegasi, R Aquarii, 
and R Cassiopeig. } à à 
Prof. Pickering adds that the bightnessęof eack of these 
variables is being determined monthly byeArgelander’s method, 
and it would be a good thing if other observers Would reduce 
etheir observations to the -same,scafe of magnitudes, as then the 
desired uniformity in results would bè obtained. ° 
.The. variability. of the sty in Aquila, R.A. 
Decl. + 11%28 (1900), annpunceds regently by tHe Rev. T. D. 
Anderson, has. been .corroborated by an examination of the 
Harvard Photographs. eMeasures of, fifty-seven negatives gave 
the maximum brightnes$ 9'2, and minimum less than 12‘9. 
“The variations®can be,closely representéd by the formula J.D. 


2411550,+ 330 E. A nees 
F oan ; 


19h? 33°3ni., | 


e 


i tiop : 
s$. balsam as of anything else, 





n ADRE pee SS . 
eupan e s “NATURE © -° 
eo. o—»— e a : 


s e r 
e 


ý [Marcu 31, 1898 





experiments have been§carried on quite recently at the Johns 
opkins 


5 i X e 
©  CONÇGAVE GRATINGS FOR STELLAR e recently atthe Fms 


nfversity to investigate the value of the use of cən- 


cave gratings for stellar spectroscopy, afd the results obtained ‘|: 


bid fair for further trials (Astrophysical Journal, vol. vii. No. 3, 
March). | The mefhods originally suggested by Prof. Rowland 
eflave been developed # Dr. Poor has derived the formule, and 
directed [the construction of the apparatus, while ‚Mr. Alfred’ 
Mitchell| has Made the experiments and photographs: The 
‘method finally adopted was'the direct one, the grating being the 
“objectivéand ,spéctroscope combined ; the light from the star 
was thus/reflected directly from the grating to the photographic 
late. The best position for general work was found to be that 
in which] the centre af the phot8graphic plate falls on the axis of 
the grating. From the simplified general equation 


p 
e 7 = ————— 
bs I + COs 


. 7 G 

in which pis the radius of curvature of the grating, R and v the 
_Spherical|coordinates of the light source, and 7 and u those of the 
_ curve on jwhich the spectra are brought to a focus (R being o% 
and p = 0), it was found that those parts of the spectra where’ 
cos a conld be assumed equal to unity, were brought to a focis 
_on a circle whose radius is given by the above equation. The 
_ equation| really represents 4 parabola, but within certain limits 
the spectrum may’ be considered normal. For a grating of 

. medium |dispersion, the entire spectrum. will be practically 
. normal ;:|but -with one giving -larger. dispersion,,as a. Rowland 
21-foot, the scales of the middle and end differ by.one and one- 
half parts in a thousand ‘at a distance’ of 3° from the axis. It 
is necessary, therefore,- that.’ parabolic ‘curved ‘photographic 
_ plates - must. be used, but -within ‘certain limits. they may be 
. circular, | In the-experiments a small. Rowland concave grating, 
„of 15,000 lines .to: the, inch, radius of curvature one nfetre, and- 
. ruled surface 1. x.2, inches, , was employed,’ the. photographic 
_ plates being. bent to the proper, iadius.’. ‘The spectra of Sirius, 





. Capella, and Rigel. obtdined weré 5 cm., long, ‘and from oimm, | 


. to.1'5 mm, broad, and showed ‘many lines., 


; -Thus with an exposure of forty minutes, the: spectrum of | 


| Sirius -showed ‘t16 hydrogen, H and, K lines, and 15 other 
; distinct fine lines.” Capella, with forty minutés’ exposure, gave 
. F.G.h. H.K., and about fifty fine’ lines., It may be mentioned 
- that these experiments were. made ‘on the’ fifth‘ floor of the 
Physical Laboratory, ‘’ subject,to the jar of street-cars and city 
traffic, as well as ‘to dust’and'to the glare of ‘electric lights,” so 
. that the resus weré, not obtained: under the dest .conditions, 
- | A ‘CATALOGUE OF 636 STARS.—No/ 4-of the Mittheilungen, 
der’ Hamburger’ * Sternwarté ` contains ,a' ‘catalogue of stars 
observed} by'Hert W: Liither in: the’ years‘ 1885-92 with the 
’ meridian|circle of the Hamburg Observatory. The observations 
“in RA. y ere made after. the éye’and ‘ear method :: those for 


~ declinatidn “by, bringing thé stars’ between two horizontal wires. 
The, posifions have al? been reduced to the year 1885, and a 
comparison is made with the catalogue of the Astronomische 


‘Gesselisch&ft Zonen. 


. 
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“e THE PREPARATION OF MARINE 
. ANIMALS AND PLANTS AS TRANSPARENT 
| * LUNTERN-SLIDES. - 


T th@request of the editor of NATURE, I give an abfidged 
b ‘account-ofmy essay in the volume of original researches 
` plished to commemorate the establishment of the Sheffield 
” Universit? College by Royal Charter in 1897. ‘I shall confine my® 
© self mainly to the animals shown in the reproductions from four of 
the series|of photographs taken by Mr.’ J: E. Atkinson, of our 
“College, fromm some of my slides. Though @n the whole these 
xéproductions sħow the general facts’ fairly well, much of the 
' minute detail is unavoidably lost, which*is quite distinct when 
_-the mounted animals or photographs are somewhat magnified. 
> It is about oe Yeargago that I first attempted to prepafe 
lanterneslides with marine animals. At first I did not mount 
` them in balsam, but very sgon f@und that this isin almost every 
case not only desirable but even eSsential, since they so readily 
become mouldy, sometimes are attacked by mites, and are 
often far too opaque. Stme*also, Sqafe ‘off from the glass and 
`, break to'pieces, unlegs mounted, ‘The succe$g'of the prepara- 
is depends almost as much on th® proper mounting with 
and sometimes the oiy wayio get 
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exceljent ‘results is to gount several, and pick out the best, 
which perhaps cannot be known until the specimens are finally 
mounted in bélsam.) © `- ee ae t 

“The methods necessary in mounting vary greatly in the 
case of different animals. Oftgn little else is*twanted than fo 
arrange them properly on a lantern-glass, so’ that they touch it 
more or lesg completely all over@heir ender surface, and then to 
drain and: dry them. Many readily adhere round thé drying 
edges, before the cenftal pArts are dry; and béing’ thus fixed, 
they do not shrink late#fly‘on further drying, kat merely Become 
thinner. On finallyedrying completely they may partially scale 
off, arf it may be desirable to gum them down in one dt more 


paces; lest they should -begome loose when mountéd ‘in the ` 


alsgm." There are a fey animals that will not adhere at all to 
the gifss, and yet shrink greatly. ‘This circumstance: has So far 
prevented me from making satisfactory slides of Acténza. 1 


have succeeded with every other group. ` Lee 


Few animals are more easy to prepare than small flat fish like 


soles and dabs,,2 or 24 inches long. -These are killed by pitting: ` 


them into dilute alcohol, and arranged on the glass as soqn as 
dead, whilst still limp. The chief matte® is to arrange out the 
fins neatly. These soon dry, and adhere well; but in order 
that- the side near the glass may keep flat, it is desirable on 


further drying to adopt a plan which I find most useful iù many ` 


other cases. Very few, if amy, animals will adhere in.an objec- 
tionable manner to tBin aper soaked: with bees-wax, and, 


having laid such over the animal, pressure can be applied. , ` 


What is wanted is that this pressure. should be®fairly uniform, 
and not merely on the thick parés. 
having a stout lantern-glass covered by two or three thicknesses 


Fic. 1.—Priapules in natural state, 


} of fine thin flannel, which is pressed down by a smaller or larger 


weight, so regulated as not to crush or distort the animal, but 
rather to retdin as much as possiblg the natural shape and show 
the internal structure. «The animal then dries through this 
flannel, and at the same timekeeps sufficiently flat on the glass. 
Finally, any specially high parts can be pressed down. by using 
a flat glass without flannel and a heavier weight. 





This is easily dome by ' 


e A considerable variety of marine worms can be made-into ' 


most excellent transparent slides, showing not only their general 
shape and colour, but also much of their internal structure. 

abella may be named as a specially good’ example. Such 
animals should be killed by keeping them for a short .time in 
dilute alcohol. The aim should be to dry them before partial 
decomposition sets in and destfoys the small blood-vessels. If 
all, goes, on well it is possible to dry and.permanantly preserve 
such worms as JVerezs, so as to show not only the chief blood- 
vessels*b@t even the smallest branches, and the blood may retain 
its red colour for years without any apparent change. | 


Asan example of an animal mounted without staining, I give. 


in Fig, 1 a reproduction from Priagea/ms. It should. be. killed 
by putting it Mto fresh water, apd left in it so long that the body 
just begins to get limp. It can then be easily arranged on the 
glass, and adheres fairly well without latefal contraction. If 
mounted at once or prgviously kept in alcohol the body is too 
hard and will not adhere to the glass, and on drying contracts 
so much laterally as to become very unlike, the living animal. 
The internal anatamy and general structure are best seen by 
cutting the epee? onlin end to end, ang staining the whole 
with Beate’s carmine WF falefnberg’s hegmatoxyéin. _Wheif| thus 
mo. at 
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prepared, the muscular structure of the body-walé and the 
general internal anatomy are seen to gfeat perfection. e 


I have not yet succegded ig preparing specimens of Arenicola. 


when in their natural condition, so as to show their internal 
structure well, but have made some most excellent preparations 
By carefully cutting the animal pen from,end to end, spreading 


ages so as to be quite clear of the body, but yet to show the 
numerous blood-vessels passing to the lateral branchiz from the 
maineranks along the intestine, whithy§jowever, are imperfectly 
seen in Fig. 2, which I give as, aneillustration of what may be 


done dy partial dissection. Of their kind ff preparatiogs could ¢ 
*%e more satisfactory than some thus made, singe the general , 
anatomy is seen to great pegfectiow, and the colour of the blood | 


has remained unchanged for years, tough in other casese from 
somé unexplained cause, it quickly turned brown. 


+ æ It was the desire tw preserve some of the beautiful Nudi- 


branchs that led me to mount animals on slides.- The lovely | 


purple Zo/7s quickly loses its colour in alcohol. It should be 
killed in dilute alcohol, but kept in ita vey short time, and 


thén arranged on the glass and nearly dried. A strong solution | 


of gum should then be placed over it, and the whole kept damp 


over diluted alcohol, to enable the gum to soak well into the | 
animal, so as to protect the pigment from the balsam, in which |. 


it is soluble. % have specimens which have been mounted for 
more than seven years without sh@vin any further change than 
the loss of a bluish tint, which occurs almost at once. 


Most excalent transparent slides may be made with the ! 


` so-çalled spider crabs, and these sometimes show well ‘the 





Fic. 2.—A venicola partly dissected. 


manner in which they are @vered with a growth of sertularians, 
sponges, ascidians, &c. The animal is properly arranged on 
the glass, and at first gewtle, and afterwards stronger, pressure 
applied, using waxed paper and glass covered with flannel ; by 
which means the whole may ¢e pressed flat without material 
distortion. The body and legs may indeed be made a little 
wider than natural, but this is to: a great extent counteracted 


by lateral shrinking. At all events the ‘general results *are | 


extremely good, and the muscles in the legs well seen. 

Various species of Mollusca can be prepared so as to show 
their general anatomy by dissolving away thé shell with 
hydrochloric acid in diluted alcohol. The organic matter of 
the shell retains the natural form, and shows the attachment of 
the various parts of the animal, ‘which may be stained or nof 
according’to circumstances. Judging from what I haveedone, 
‘it will be possible to prepare instrfictive slides from, the shells 
alone of some species, by dissolving away the carb8nate of lime 
and mounting the membranous residue, which retains the 
natura! form and much of the colour. . 

When first I attefhpted to mount Medusæ aş lantern-slides, 
looked upon them as mosteinpromising, and 


that it would be possible to prepare such specimens as I now | 


possess, The first step must be to dissolve qut all the included 

salt. For some years I used to putsthe newly caught specimens 

of Aurelia into methylic ‘alcohol, diluted with half its bulk of 

. fresh water, and after leaving them in for some hours, with 

occasional movement so as .to prevent ‘adhesion o the glass, 

they were digtsted over and oven ain with feésh diluted 
kd 
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it out on the gldss, and displacing the infestine and its append- ; 


| 

| 

| 

| 
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alc@ho]. Specimens so prepared age so colourless and tfans- 
pawent that little *of*the general’stryçture can be seen, but® 
if kept many months in alcohol the? turn somewhat browg. 
yellow and show tkeir structure moderately wej. On..the. 
whole it is, Rowever, better to stain them. J have experimented 
with a great variety of colouring-matters, byt find that the -best 
are tincture of madder, Beale’s carming, methylene-blue, . port 
1 wine, and tincture of galls. The ganal-system and the general 
| structure are well seen when Beale’s carmine is used; but 
the colour is unnaturally bright, whereas the Colour of madder, 
is more in harmony with nature. Methylene-blue gives good, 
results with fgesh specimens, but does not ‘stain those which 
have beendept long in alcohol. 
Though I have many splegdid specimgns prepared as de- 
| scribed, my last year’s experience shows*that, at all events for 
ome Medusæ, a 4 per cent. solution of formic aldehyde is far 
| better than alcohol. Into this the newly-caught animals were 
| at once put, and it was subsequently u8ed to dissolve out the 
‘salt. The superiority of this over alcohol is that Meduse retain, 
| their form almost unaltered, and the most delicate parts can be 
| 
| 


moved about and arranged without fear of tearing. The only, 
serious objection is that the very delicate fringe of Aurelia may 
be too rigid to be properly extended. No such objection exists. 
in thé case of Cyanea or Chrysaora; and Cyanea may be 
stained so as to be of nearly the natural colour, which is other: 





: . ., . . . 
Fic, 3.~—Aurelia stained with carmine, : 
. . 


wise lost., In Fig. 3, I give an illustygtion ofan Aurelia stained 
with carmine when in a 4 per cent. solution of formalin to which 
a little sulphurous acid was added. è ‘ 

In mounting Medusee some special methods are necessary. 
Having removed the salt and stained tie spec#nefi as thought » 
dgsirable, the Jantern-slide glass is put into one of the usua) 
developing dishes, and the animal floated out, @nd to some 
extent properly arranged, when under the Itjuid. The Specimen 
may‘then be half an inch thick in the centre. No eetempt 
should be made to dry it at once, since the great@? part of the 
included liquid usually diffuses out, and nearly the whole oan 
be drained off by keeping the slide inclined and covered up so 
as not to dgy. In some cases the liquid passés of badly, ut 
comes off rapidly, jf a solution of gum ig spread over the animal. 
As the edge dries, it should be covered with a streng clear solu® - . 
tion of gum to which a little glycerine has been added to make it 
less britt when dry, and this progess Comttinued until the whole * 
specimen has been covergd withe gum, ‘It should then be 
kept for goime days in a we staje, so that theegum may soak, 
well in, and any small bubbles not @asily’removed mechanically® 
may di&þpear by absorption. , At first I used ta keep the speci- * 
mens in a‘developingedish over a’ little water, covered up with 
` a closely-fitténg plate of glass, but songetimes in the course of a 
single day they hecate coated with a long. growth *of mould, 

e . : g i 


e 
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If however, instead of water they are-kept over alcohol dilufed 


‘with an equal volume of water, they may remain wet for wedi®, 
without any sugh growth bf mould or such alteration in the guy 
as*is produged by the action of strongerealcohol. , ‘It ‘is 'very 
desirable not’ to finally dry too quickly, but, gas ‘it were, to 
annéal the speciineas; since’ contraction may give rise to 
süfficient tension to cauge them to ċrack'and scale off from the 
5. : $ 3 : 
"T must now cogsider cases in which it is desirable to get rid 
jf part of the colouring-matter, either natural or developed on, 
keeping. {Diluted sulphurous acid’ is very useful for this ‘pur- 
pose, and remarkable results can’ be obtained with small fishes. 
If plaice about 2} inches long are‘kept in alcohol ad then for 
a few weeks in diluted sulphurous acid, the earthy matter of 
the bones is dissolved out and only cartilage ‘left ; the general 
cdlour ‘is: reduced, and the thickness diminished ; but strange 
to say, the arteries and enclosed blood are so little altered that 
when ‘the specimehs ate mounted, the’ aorta and- branching 
atteriés are well seen over the whole animal, as shown: in Fig. 


4, ‘which, however, fails to show the more minute arteries, quite ; 


visible in.the’original. ` ; 
` Having ‘duly prepared the dried animals, it may, not, be 


convenient to mount thêm at once ih Canada balsam, especially 


when living on a yacht. They may then be kept in tin boxes 
with flannel which has been well dried at a fire, so as to absorb 
any moisture that may be in the air. When thus kept, even for 


many months, they usually do not. undergo any sensible changes 
and do not go mouldy.. me R 





Fic. 4—-Plaice treated with sulphurous acid, 


I must now cenclude by describing the methods employed 
when fjnally mounting the specimens in Canada balsam. At 
the four corners of the glass ghould be gummed small pieces of 
blackened cafdboard,; of such a thickness that the cover-glass 
will just clear the object. and not rock. The glass with ‘the 
animal should be kept, fot a short or longer time in benzole ; 
and, in the meanwhile, the cover-glass should be warmed..on a 
suit2ble stand,over a-small burner, and a fair quantity of liquid 
The glas®. with the animal is then 
taken out'of the benzole, and carefully placed over the balsam, 
so as to catom up as few bubbles as possible, the benzole, causifig 
the greater part to burst and disappear. If too little balsam has 
been gjsed, more is easily run inbetween the glasses ;-and if 
only a few*tebbles have. been caught up, they soon. disappear. 
I@there are more than, desirable, they can be got rid of by 
keeping the slide slightly inclined until they rise to one edge 
and can be removed. After. keeping cold for # few days, for 
the balsam to hardén the edges, it should be bound “round with 


© ehin. paper-of.ghe best qfality, made: thoroughly wet. with, gum. 


When .this dries, contraction may squeeze out some superfluous 
* balsam. This paper sho@ld then be varnished, and finally strips 


of géod blgck paper Should þe g/wed well round the whole. All | 


possible care should .be used to englese the balsamethoroughly, 
eso as to avoid its.turnfng yellow, and®o prevent. leakage; when 
the slide becomgs warm in the lantern... ate : 
"I have, however, had scarcely any*t@uble from this cause, 
since I have so completely fastened it in that"be glasses or 
binding yield sufficiently. I may, also say*that Hous many of 
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my slides ‘have now been: made for more than seven years, [ 


have fot observed any deferioration, but, ‘on the contrary, many: 


have greatly inaproved owing to tlt baleam having more com- 
pletely penetrated into the tissues, and the included air dis- 
appeared. When this has taken place, the specimens are fag 
more transparent, andgshow their structure far better than the 
living or dead animals. Nearly aél my elides have been kept in 
the dark, but some. have been kept about the same time in 
a strong light at the Sheffield Public’ Museum, Weston Park, 
and, as far, as can beeju ged, have not faded, even then 
i ; 
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OUR MINERAL WEALTH. - 


[T would be difficult to conceive of a -nfore concise and clearly, ® 


` expounded compilation of statistics and general information 
regarding mines and rgining than that presented- in the Third 
Annual Report upon the Mineral‘ Industry of the United King- 


dom of Great’ Britain and Irelarid, which has been issued by. 


the Home Office in the foxm of á- Blue Book for the’ year, 1896. 
The volume before us is a synoptical review of the condition of 
our own mineral „industry, as ‘well.as that of other, countries, 


_ which reflects unbounded cregit Nipon its author, Dr. Le Neve 


Foster, and those who ‘leave*assisted” him in the work. It is 
divided into six parts, ‘under the ‘respective titles of persons 
employed, . output, accidents, prosecutions; general remarks, 
and mineral statistics‘of the Coloniesand féreign countries. e It 


. contains, in addition, nineteen appendiges, and concludes with 


an exhaustive index. ii e 
+ The statistics. for the United Kingdom distinguish between 


. mines or underground workings and-quarries or open workings ; 
and.the same figures gre marshalled again and again under. 


different aspects, so as to show their varying significance when, 


coalfield is compared with coalfield, inspection district with 
inspection district, and county with county. 

The first, four Pe include sixty-nine tables, in which the 

l . information susceptible of being so dealt 
with-are compared with each other and with the correspond- 
ing figures for the year 1895. ‘These’ are followed by six 
diagrams, on which are showti by means of curves, extending 
from 1851 to 1896 inclusive, the yearly variations in the numbers 
of persons employed above and below ground; the output and 
export of coal; output, export, and import of iron ore; deaths 
due to accidents génerally ; deaths from accidents, arranged in 
five distinct classes (explosions, falls of ground, in shafts, mis- 
cellaneous, and on surface); and the average quinquennial 
death-rate per 1000 persons employed, classified in the same 
way as in the last case. In Part iii. short descriptions are 
given of the circumstances under which the most important 
accidents of the year occurred; and throughout the volume 
many pertinent remarks are made, which setve to throw light 
upon the construction and meaning: of the tables, point to the 


conclusions which they justify, and ‘igfer thé lessons that are tọ 


be learnt from their perusale ‘ . 
Turning’ now to a consideratian of the subject-matter, we find 
that, taken altogether, there were 725,803 persons employed in 
or about mines during the year under review—§76,325 working 
in the mines, and 194,478, including 5114 females, working on 
the surface. Of these numbers 678,690 were employed at 3260 
coal mines, 16,819 at 136 iron mines, and 30,294 at 720 other 
minės.: In ‘addition to this there were 112,829 persons 
employed at 7758 quarries, . vane 
The quantity and value of the principal classes of minerals 
mined and quarried were as follows raed ~~ 
- ee 

















a l - l 
So bu 
Name of mineral. Quantity. Value at the mines oc 
a i $ quarries. 
e £ ——— 

ð . : oe Tonse ad &, 
Clays... : 11,341,782 1,442,069 
Coal. .. ; 195,361,260 © 57,190,147 9 
Iron ore ... Ped 13,700,764 3,150,424 $ 
Limestone `, 1ł,011,350 1,215,604, ' | 
Sandstone is 4:597:745 1,417:985 , 
Slates and glabs... | , 586,933 « 1,338,256 |. 
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The total value of all the minerats worked in the k@gdom | es +" a = Maric tons. * 
was 69,088. 366/., fromm which it will be seen ghat the value of 1895 Austria, brown coal è... ' 18,389,147, 
the coal alone was practically five-sixths of the whole amount. ° »” coal te te pete 679 

The numbey of separate accidents in mines was 886, involving 1896 ...© Belgium ws 1,252,370 
*the loss of 1065 lives, of which 147 were the victims of four 1895 Trance, brown coa = 437,000 
explosions of fire-damp or cgal-dust. e number of separate ” coal wee 26,109,893 
accidents in quarries was 117, in which 124 lives Were lost. ; 1896 German Empire, brown chal 26,797,838, 

A comparative table showing thg death-rates from mining and 2p coa s 85,639 B61 
quamwying accidents in different *couptries per 1000 persons 1896 Great Britain — - 198,496, 339 a 
employed, brings out some, remarkable facts. Taking the 1895 Russia, anthracite ... tn . 709,718 
column which represents the total for ui@erground aryl surface » _ coal see tee % 369,420 

efor the year 1896, or in the absence of the figures for 1896 1895 . œ United States, anthracite... 52,616,149 
those of 1895, we find the, folowing rates for the coal mines in » >» Goal +» 122,577,246 


some of the principal coal-psoducingecountries of the wquld :— 


Belgium... e ae we, Dlg 
France (1895) R we DIQ 
German Empire oa ivi 2°57 
Russia (1894) ses 2 e. 1°29 
e United Kingdom ... we r48 
United States (1895) :— > 
Colorado P 3°75 
Illinois . e.. sg 1°94 
Indiana .. ze gs 2°70 
Indian Territory ss 1°64 
Kentucky 1°02 
Missouri 2'07 
e New Mexico .?. 16°88 
Ohio .. *.., 2°11 
e ea: 
È Pennsylvania :— 
Anthracite oa 2'924 
Bituminous 2. 1'825 
Utah on 1'50 


According to M. Louis Lacombe, who compared the death- 
rates from accidents in mines in quinquennial periods, the last 
-of which was 1890 to 1895, the ratios are as follows :— 

Russia 2°90, Belgium 2°38, England 2'18, France 1°37. 

The death-rate from accidents to railway servants in the 
United Kingdom for the year 1896 is given as 1°01 per 1000. 
The category includes such classes as carmen 0°47, clerks 0°17, 
mechanics 0°33, and signalmen 0°55, whose occupations are not 
by any means dangerous. On the other hand, the death-rate 
amongst those who have to do with coupling and uncoupling 
and making up the trains is infinitely more serious, such as 
shunters 4°94, yardsmen, 3°27, guards and brakesmen of goods 
trains 3:03. The highest of these figures pales before those 
applicable to sailing ships, amongst which we find :— 


British sailing ships (1896) ... 
German » 41893) ... 


- These figures prove conglusively that the miner’s calling, when 
brought into comparison with some ther kinds of employment, 
is not.of such a dangerous natuge as is generally supposed. As 
having a bearing upon this question, however, it may be stated 
that one of the most gratifying features of the report is the curve 
given on Plate 4, which shows the death-rate per 1000 persons 
employed underground in coal-mines to have been reduced 
from the appalling figure of 5'5 in 1851 to 1°62 in 1896. This 
result—-upon the attainment of which the Home Office, the 
Inspectors of Mines, and the mining community generally may 
well be congratulated—is undoubtedly due to the efforts that 
have been made by meang ot legislation and inspection t? 
remove tle causes which formerly led to such a lamentahje loss 
of life. The loss of 147 lives in four great explosions in the 
year 1896 is‘a black spot in the record which ovfift never to 
have been there.. Iam gladsto observe that the year 1897 has 
been entirely free from anything of the same kind, and I feel 
confident that if the ney regulations regarding the Watering of 
dusty places, and the use of,@xplosives are &ftended to, or en- 
forced with unflinching severity, we shall have seen the very 
last of such affrénts to huinanity and common sense. ' 

The fines imposed upon, owners,and managers of mines for 
contraventions of the Mines Acts amounted to the insignificant 
sum of 258/, 13s. 9d., while the workmen for similar offences 
paid 4592. 6s. 8d. ee : ° 

-The outputs pf coal from a few of ipe pringipe’ .coal-pro- 
duting countsies were, as follows®\— ~ .. 
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12'9 
15°38 


3? 





From these figures, with which I propose to bring this short 
@and necessarily fragmentary notice to a close, it will be seen 
that this country still heads the list; but the United States 
are quickly overtaking us, and will, no dofibt, come into the 


first position in-the course of the next few years. 
W. GALLOWAY. 





CALCIUM CARBIDE AND ACETYLENE. 


AT the meeting of Institution of Civil Engineers on March 
' 15, a paper on “ Calcium Carbide and Acetylene” was 
read by Mr. Henry Fowler, and is here abstracted. 

Acetylene was first isolated by E. Davy in 1837 from potassium 
carbide, a by-product of Sir IH. Davy’s method of manufacturing 
potassium. In the middle of the century Berthelot investigated 
its properties, and Wöhler produced it from calcium carbide. , 
‘During the past few years it hasassumed commercial importance 
‘owing to the development of the electric furnace, in which 
calcium carbide can be readily produced from lime and carbon. 
‘The furnaces used consist essentially of crucibles with ‘carbon . 
‚rods forming the positive electrode and a bottom plate lined 
with carbon for the negative. ‘In the-more recent furnaces these 
crucibles are mounted on small trollies so that they may be run, 
out of the furnace when ready and a fresh one inserted without 
loss of time. The carbide forméd is a hard, dense‘substance of, 
reddish colour, unacted upon by most-of the ‘ordinaty'reagents. 
It is, however, rapidly decomposed by ‘water-inté acetylene and 
lime, giving 5'9 cubic feet of acetylene, at.a temperature of 60°. 
F. and a pressure of 30 inches of mercury, per 1 Ib. of carbide. 
As the power required theoretically to produce 1 Ib. of calcium 
carbide in an electric furnace is more than 2 H.P. hours, its 
manufacture is at present restricted to localities where power is 
cheap, as for instance where water-power is available. - 

Acetylene isa colourless gas with an intensely penetrating 
odour, and is slightly soluble in water, and extremely so in some 
other fluids. It is endothermic, giving 407 caloriés per cubic 
foot, whereas theoretically its value is 336°5 calories. As an 
illuminant it gives the most brilliant light of all gases, § cubic 
feet per hour under suitable conditions’giving 240 candlegpower,. 
For small consumptions, however,gthis value is not obtained, 
and ordinary burners after a short time became “clogged with 
soof. The latter defect can be overcome by the use of an injector 
bumer,, which, however, requires a higher pressure. Various 
diluents have been suggested, but haye not been tried on a 
practical scale. The flame has a high actinic value, and causes 
light colours to appear lig&ter, and dark cglours darkér than when 
exposed to sunlight. The gas, when inhaled, combines with the 
hæmoglobin and renders the blood incapable of taking up oxygen, 
and thus causing suffocation. It has, however, been shdwn that 
it is no more dangerous in this respect than coal gas. ee 

Acetylene unites with copper, in the presence of fadisture and > 
ammonia, forming copper acetylide, and this when in a dry stake 
is violently explosive. Silver is similarly acted upon. 

Owing to,the difficulty of obtaining the matertals ysed in peo- 
ducing calcium carbide in a pure state, phofphoretted and sul- 
phuretted hydroger?and ammonia are dften found in the gas,e. 
and these should be removed by passing the gas through water 
and an acédified solution of a metaYic Sale. Nearly all propor- ° 
tions of air and acetylene,are explosive, the gas iéself being 
decomposgdaat 780° C. At #igher pressures than 2 atmospheres. 
if this temperature is attafned by a ‘part Of the gas, it is com- # 
municated throughout the whole mass and a vinlent explosion 
occurs, which causes fhe presstire to rise to eleven times the 
initial pressug®; but owing to cooling py radiation, &c., this is 
not reached in practfce. Acetylene can be readily ‘liquefied, 
haging ad critical temperature of 37°C. andepressure of 68, 
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ms several fieighbouring town8hips, is conducted from the ‘Blue 
Lakes; situated ngar the summit of the Sigrra Nevada Moun- 


tains; while another installation at Bakersfield derives its 


ee : 
atmospherés. The resulting liquid is very light and has a high® 
coefficient of expansion. Although this is a convenient method 
~mmmmof storing a l@ge quantity of gas in small bulk, it js unsafe, 


ad 


because of the ease and violence with which it explodes. The 


* . gas is extremely soluble in acetone; it has been suggésted that 


thigeproperty might be used for its storage, but it has been shown 
that acetylene does not, even*when thus . dissolved, lose all its 
explosive properties `` : : 
*Nungberless devices for generating acetylene have been in- 
vented ; its application, however, is more dependent upon the 
cost than upon the apparatus used in the manufasture. With 
calcium carbide at 162 per ton, it can compete with col gas at 
2s. 6d. per thousand cifhjc feet, when flat flames are used for 
the latter, and a light of not less than 30 candles is required. 
This renders the gas peculiarly suited for buildings in which 
coal gas is not obtainable. It has been used for lighting a 
station on the Great Southern and Western Railway of Ireland, 
and at the Salford Docks of the Manchester Ship Canal. In the 
latter case, special portable generators are used which can be 
carried to any part of the docks, and which may be placed on 


_ the quay side and the gas led away to lamps placed-in the holds- 


of vessels. Amongst many other uses suggested are the lighting 

. of lighthouses,” lightships, buoys, military signals, &c., as'a 
‘standard of light, &c. The price prevents its use for gas-engine 
driving. This reason also prohibits its use as an enricher of 
coal gas, as with low percentages the increase is not above I 
candle-power for 1 per cent, of acetylene. With ‘‘ blue” water- 
gas it is even less applicable, as more than 10 per cent is required 
before any illumination is obtained. Methane and nitrogen are 
claimed to carry the gas without affecting its illuminating 
power. 





UNIVERSITY AND EDUCATIONAL : 
INTELLIGENCE. 


Mr. R. T. GLAZEBROOK, F.R.S., has accepted the post of 
Principal of University College, Liverpool. 


_ Dr. H. W. M. Tims has been appointed ‘professor of 
zoology in Bedford College, in succession to Dr. Benham, 


Mr. Amos R. Eno, the New York malti-millionaire, who 
died a few weeks ago, left 50,000 dollars to Amherst College. 


- Miss CATHERINE W., Bruce, of New York, will give to 
the Yerkes Observatory, Chicago University, a photographic 
telescope of ro. ipches aperture and 60 inches focal length. 


THE bequest by Catherine M. Garcelon, of California, to 
Bowdoin College, Maine, amounting'to several hundred thousand 
dollars, has been confirmed by the Supreme Court of the 
United States. 


THE proposal to establish a chair of Anthropology and 
Anatomy, and als» a chair of Physiology, in the University of 
St.:Andgewse has been sanctioned by the University Court, and 
a scheme will be prepared. o. 


. THE proposal to create’a special degree of Doctor of jhe 
University of Paris (as @istinct from doctor of ‘a particular 
faculty) has been approved by the Superior Council of Public 
{nsteuction, and will shdttly be carried into effect. 


AMONG the degrees conferred at the annual graduation cere- 
mony of the University of St. Andrews ‘on March 25, wås the 
honorary degree of LL.D’, upon Prof. G. B. Howes, F.R.®., 
and the degree of DSc. upon Mr. A, T. Masterman. 


Tu@eregent decision of the Government, abolishing building 
° grants from Pnperial funds to schools and institutions under the 
D&partment of Science and Art, has created dissatisfaction., A 
joint deputation of the County Councils Association, the 
AsSociationwf Municipal Corporations, and the “Asgociation of 
Technical Institutidns waited upon Sir John Gorst at the Privy 
* Council last Week to point out the inconvenience caused by the 
e Withdratval of the grantsewitheut previous notice ; and Sir John 

Gorst promised to brifig the giews of the deputation Before the 





President @f the Council. e r 
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© THE Journal of Electrétity, published in San Francisco, 
contains accounts of several large schemes fot ahe eléctrical 
transmission of power in California. In one of thesathe water 
farnishing the power required for lighting Blue Lakes*City, agd 
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eguadrillé paper. 


power from the Kern River canyon. The ‘‘ Wild West” is 
certainly making great gittides in fhe practical applications of 
electricity. ` e e Lo E 

In the current number of the Physical Review, Miss Isabelle 
Stone writes on the electtic r@sistance of thin films; Mr. Ed- 
ward B. Rosa describes a wew form of electric curve-tracer # and 
Mr. C. H. Wind progpunds # new theory, of magneto-optic 
phenomem, the paper being a translation of one publishedeby - 
the Amsterdan? Academy of Science, —Prof. C. Barus de- . 
scribes a method of obtaining pores or capillary canals of 
specifie? ediameter; and r. C. F Matthews discusses the 
methods of. measuring mean horizontal candle-power of glow 
lamps, considering more especially the plaħ of rapidly whirling 
the lamp. ` i 3 


THE latest numer of the Afathematical Gazette, published 
under the auspices of the Mathematical Association, ‘contains 
papers by Mr. E. Budden, on the conic*through any five 
points; by Prof. Lloyd Tanner, on a class of algebraic func- 
tions; and a notice, by Dr. F. S. Macaulay, of an article 
by Miss C. A. Scott on Cayley’s theory of ,the absolute. 
The functions to which” Prof@fanner’s paper refers are those 
which involve only the differences of their arguments, and to 
which the same dzaphortc was given by Cayley ; and the object 
of the note is to suggest that an elementary discussfon of these 
functions would be a valuable addition to the usual school couree 
in algebra. . 


Symons’s Monthly Meteorological Magafine, March.—West of 
England snowstorm, February 21. The fall commenced, roughly 
speaking, about sh. p.m,, and lasted until noon on the 22nd. 
The heaviest storms ocdtirred ‘in Hants, Dorset, Devon and 
Somerset. The fall reached, or exceeded, 12 inches over the 
area contained between two lines, the northern one running 
about E.S.E. from Watchet, through Yeovil to Lymington, and 
the southern one from Portlock, through Tiverton to Bridport ; 
say about sixty by twenty miles. The greatest depth, about 24 
inches, occurred nearly centrally in this belt, between Milverton 
and Crewkerne.—Results of meteorological observations at 
Camden Square for forty years (for February). It is interesting 
to note the exceptional temperature and rainfall of last February 
in connection with ‘the mean of 1858-97, at Camden Square 
(N.W. London): maximum temperature in 1898, 56°:2; mini- 
mum, 24°°3. Mean of all highest maxima of previous. forty 
years, 55°°2; mean of all lowest minima, 24°'1. Rainfall in .’ 
1898, 1°08 inches ; mean of forty years, I 61 inches. 5 


THE F¥ournal de Physigue for March contains papers on the 
following-subjects :—-On the magnetic torsion of iron and steel, by 
M. G. Moreau, in which the following laws are established : - 
(1) at a point ofa twisted wire outside@he magnetic field the mag- 
netic torsion is proportional to the torsion of the wire, to the 
square of the intensity of the field if thg latter is weak, dnd inde- 
pendent of the diameter oé the wire ; (2) for points situated 
on different sides of the field tlhe magnetic torsion has equal 
and opposite values if the ends of the wire are symmetrically 
placed with regard to the field; (3) along the length of 
the*wire the torsion increases'in proportion to the distance 
from the nearest end; it attains a maximum at the edge of. 
the feld, and vanishes at points inside the latter. The field in 
question is supposed to be a uniform field bounded by two 
parallel planes, beyond which the magnetic force vanishes.-—-M. 
Marage contributes a paper on ear-trumpets studied by. thé use 
of Koenig’s flames.—M. G. Weiss déscribes an ingenious method, 
due tosHermann, of expanding any periodic curve in¢Fourier’s 
series up tg the first forty terms. The curve being drawn, forty 
equidistant Skdinates are taken and measured, and cofrespond- 
ing to each ordinate a series of products is obtained from a table 
prepared» by Hermann;,and these are entered in columns on . 

73 inally a series of pegforated cards are placed. 
on the table thus formed; and tésead off any coefficient in the 
expansion it is only necessary to algebraically sum the numbers 


“seen through the qpenings in the corresponding card.—M. G. 


Charpy discusses entectic alloys, his. paper being illustrated by 
figures showing their microscopic structure.— M. Gerrit Bakker, 
writing on perfect gases, gives a simple mathematical proof ‘of. 
the theorem®that of the three chayactefistic lawsiof such gases, 
Boyle’s, Cimriess, ang‘ Joule’s ¿ any one is degucible from the 
other two. ® T> n . n 


t 


5 


_ machine is as effective as an induttiof coil in 





Physical Society, March, 25.~—Mr. Shelford Bidwell, 
President, in* the chair. —Me. A. A. Campbell Swinton read 
a paper and showed experiments upén the circulation of 
gaseous matter in a Ci®okes®tube. The stream-tines within a 
Crookes’ tube are investigated by obseyving the direction and 
speed of rotation of a mica ratiometer-mill, mounted on a 
slidihg-rod, so that it can be movgd al€ng a line at right angles 
to the line joining the electròdes. Theteaxis of the mill is at 
tigh? angles to Voth ‘these lines. If the mill ig adji€ted to a 


* position between the flat piae apd the cup electrodes, with its 


axis just sufficiently low fb,preventẹ equal and opposi{gsimul- 
taneous actions on the top and bottom vanes, it rotates always 
in the direction indicgting a stream from kathode to anode. 
The speed is greater when the flat plate is the kathode. If, 
however, the mill is now moved below this line, a point is 
reached at which rotation ceases, and ®elowsthis neutral point 
thg rotation is suddenly reversed, Reversal is only to be ob- 
served with high Megrees of exhaustion ; the rotation is never 
so rapid here as in the first position.:®The mill rotates, and the 
reversal may be observed, whether cup or plate is made kathode, 
and the directign of rotatjon below the heutral point is always 
opposite to that in the position bove ft. A small Wimshurst 
roducing these 


effects, The experiments are intended to establish the exist- 


ence, at high*degrees of exhaustion, of a true anode-stream, z.e.” 


a stream that travels from anode to kathode just in the same 
manner as the kathodestream flows from kathode to anode. 
This anede-stream is ckarged positively; it is exterior to the 
kathode-stream ; its velocity is less than that of the kathode- 
stream, but. its velocity increases as the vacuum is improved. 
It seems probable that, in high vacu, some portion of the 
positive electricity passing through the tube, is carried by the 
positively charged atoms or particles that constitute the anode- 
stream. At lower degrees of exhaustion, the discharge passes 


- through the tube chiefly by interchange of charges from mole- 


cule to molecule—a Grothiis chain... At very high vacua, how- 
ever, when the mean free path is considerable, there may be 
to some extent a regular and complete circulation of posi- 
tive and negative atoms, some of which pass from anode 
to kathode, and wice versd, and deliver up their charges, 
not by interchange, but by direct convection, to the electrodes of 
opposite sign. Prof. Boys said he did not feel altogether con- 
vinced by the experiments, that the rotation of the mill was due 
to simple mechanical motion of the particles of matter between 
the electrodes. The weight of air left in the tube at such high 
degrees of exhaustion was extremely small; it was difficult to 
realise that its impact could produce the sudden mechanical effect 
observed at the moment of the reversal of the rotation of the 
mill. Mr. Wimshurst thought it important to keep in mind the 
existence of mercury-vapou®in the tube. He also referred to 
some experiments in which a bar of metal was used to explore a 
focus-tube, by observation ef the changes of luminosity produced 
in different positions. Dr. Chree sai that if the rotations, of 
the mill could be shown to indicate a velocity of the particles, of 
the same order as that observed in Crookes’. experiments, it was 
safe to assume the existence of a similar cause. This might he 
important in deciding as to the general truth of the bombardment 
theory of: Crookes. He asked wheter the rotation had been 
investigated within the dark space around the kathode. Mr, 
Appleyard suggested that in tracing the cause of the rotation 
it would lead to simpler results if the vanes of the mill were 
made of some light conducting substance. Mica introduced 
difficulties owing to its retention of the charges.. Prof. Boys 
pointed out*that this could be done by gilding the mica. Mr. 
Campbell Swinton, in reply, said th&t the objection, raised by 
Prof. Boys to the mechanical theory of the rotation would apply 
equally to the-whole theory of tlectro-radiometry, including the 
case of the mill used originally by Crookes in the direct ,Sath of 
the kathode-stream. Sut ét must be-remembereg} that although 
the mass of matter present within the tube was very small, its 
velocity was proportionately, great, it was of the order of 9000 


kilometres per second; hence ‘the contained shatter might be ’ 


conceived as capable of producing the observed acceleration, 
and Crookes’ bombardment theory’ might with safety be adopted 
as a good working hypothesis. -In the tubes used for these ex- 
periments, the exhaustion was carried so high that the eegative 
dark space appeafed.to fill the yhole tubë He hal, so far, 


NO. 1483, VOL. 57] 





thermo-elestric pyrofheters. In obtaining photographic records 
of the readings of thermo-electric pyrometers, the range of 
measurement is limited by the size of the photographic plate. 
For long ranges of temperature, ye seRsitiveness of the gafe, 
nometer must therefore be small. When it is desired to exmmine 
the temperature-changes in detail—as, for insfince, at the melt, 
ing-points and freezing-points of metals—it is necessafy to 
employ some device for giving a more open scale fôr the short 
temperatuge r€nges that include those particular points. For 
this purpose two galvanometers are arranged in parallel, and so 
that they have their deflections recordet on the same photo- 
graphic plate. The less sensitive galvanometer covers the 
entire range of temperature throughout an observation; the 
other is brought into use for magnifying spacial portions of the 
range. In this latter case, part of the electromotive force of 
the thermo-couple is compensated by an opposing electromotive 


force, applied at two points of the circuit, from a battery of . 


Clark cells in series with a high resistance. The recording: 
apparatus consists of a photographic plate mounted on a float 
that rises steadily when water is admitted into a cylinder. The- 
source of light isa glow-lamp, enclosed in a wooden box. A. 
brass tube, with a rectangular diaphragm at the end nearest .the 
lamp, cuts off all light except that from a selected piece of’ 
vertical filament. Light from this filament is reflected by thé- 
plane galvanometer-mirror, and is focussed upon the photo- 
graphic plate by a lens in front of the galvanometer; this. 
method was suggested by Prof. Boys. The ‘‘cold” junctions 
of the thermo-couple are both inserted intoa hypsometer. Very 
serious discrepancies exist between the indications of couples 
having nominally the same composition ; they are too great to» 
be attributed to accidental differences in the constitution of the- 
alloys. Although with platinum alloys, coupled with platinum, 
10 per cent. of iridium gives a more powerful couple than 
10 per cent. of pure rhodium, the partial substitution of iridium. 
for rhodium very considerably lowers its thermo-electric power. 
This result suggests that the change in the thermo-electric power 
of a metal depends upon the extent to which it is saturated with 
the alloying metal; thus Io per cent. either of rhodium ox: 
iridium would, ger se, more completely saturate the platinum. 
than would 10 per cent. of a mixture of the two metals. The 
author discusses a.series of curves derived from his experiments. 
He concludes that, thermo-electrically, there may be two classes . 
of metals: (1) the ordinary metals, for which tle curve repre-~ 
senting the first differential of electromotive force with respect 
to temperature is a straight line, and (2) the platinum metals, .. 
together with'a few, such as nickel and cobalt, for which the 


curve of this differential multiplied by the absolute temperature - 


is a straight line. Dr. Chree discussed the curves, and asked how 

far stirring affected the results ; he was inclined to think that, 

stirring was a mistake.” Mr. A. Campbell inquifed whether the- 
galvanometer kept its zero sufficiently well throfghowt the 

tests. Mr. Stansfield, in reply, Mid he.had also come to- 
the conclusion that stirring was a mistake ; and it was a mistake- 
to use a large quantity of metal. The pyrometers were sensitive~ 
to about a tenth of a Centigrade degree. He had experienced! 
great difficulty with the zero of the galv€nometer.—The Preei- 

dent proposed votes of thanks to the authors, ang the meeting 

adjourngd until April-22. cee. 

Ckemical Society, March 17.—Prof. Dewar,ePresident,: 
in the chair.—The following papers were reade:—The reduction: 
of bromic acid and the law of mass action, by Miss W. Judson 
and J. W. Walker.’ The reduction of bromic acideby hydro- 
bromic acid constitutes a bimolecular. reaction in presencee 
of much sulphuric acid, and a tetramolecular reaction’ 
in absence ofe sulphuric acid. — The actien of ferrie 
chloride on the ethereal salts of ketone acids, i 
‘Morrell and J. M. €rofts. In dry ethereal solytion, ferric- 
chloride acts on ethylic_ketophenylparaçonate with production 
ef a substange, FeCl,C)3H,,0;, which’is decomposed by water 
yielding the basic ferric salt of ethylic “phenylpargconate, 
Fe(OH) (Cy3H;,Os), ; analog@ys results are obtaiped with the 
ethylic salt *of the lactonesof oxdlcitvic atid.—Note on the, 
volatility g& sulphur, by. T.'C. Porter. Sulpbur sublimes, 
rapidly at 100° in a vacuum.—Canaabinol, by T. B, Wood, 
`W. T. N. Spiveyeand T. H. Easterfield. Cannabinol, ‘the toxic. 


resinous constittent ofe Indian hemp, Boils at 400°, and ‘its’ , 
vapour densigy points to-the molecular compositien Ci Hy®: s ia 
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oo ono portant to observe the result with a substance that’ did ‘not 
e *Lonpon, ° s€tain the charges.—Mr. A. Stansfield then re do? PAPEreOn ammon”) 
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e 
ft contain one hydroxyl-groub, and is cofvewted by prolonged 
bgiling into oy nydrocar™on of the composition Cygf,,.—Con- 


author has investigated the properties of a new saltp ammonium 
thoroxalate, Th(C,O,)o, 2(NH4),C.O4, 71,0, afd has obtained 
a simple method of purifying thorium compounds by aid of this 
„saft; it is shown that ‘the gendency to form complex oxalates 
amongst the rare earths is inversely proportional to the basicity 
of the earth.—Of the atomic weight of thorium, by B. Brauner. 
Frorfi experiments made on ammonium thoroxalate, the author 
deduces tHe atomic weight of thorium as-Th=232'44, a result 
Njlson:—On 
the compound-naturg of cerium, by B. Brauner., From .experi- 
ments on fractional @rystallisation, the author concludes .that 


cerium is associated with an element which possibly has the | 


atomic weight of 110; another earth of lower atomic weight if 
perhaps present.—eOn epraseodidymium and neodidymium, by 
B. Brauner. The author contributes a quantity of experimental 
data concerning praseodidymium, and neodidymium, and con- 
siders that the eighth series of the periodic system may assume 
.the form a 


Cs ‘Ba Ce Pr - Nd 
133 137°4 1397 = 14! 1436. 
~—Action of ammonia and substituted ammonias on acetylur- 


ethane, by G. Young and E. Clark. Ammonia and substituted 
ammonias react with acetylurethane principally in accordance 


La 
138'2 


_ with the. equation 


MeCO.NH. CO,Et+NH,R=MeCO. NH. CONHR+ EtOH, 


but secondary reactions occur under certain conditions.—For- 
mation of oxytriazoles from semicarbazides, by G. Young and 
B. M. Stockwell. This paper describes the formation of oxy- 
triazoles'according to the equation _ : 


NHR. NH. CO. NH, + PhCHO+O=RPh. C,N,OH + 2H,0, 


in.which R is an aromatic radicle.—Formation of aa’-dihydroxy- 
pyridine, by S, Ruhemann. aa’-Dihydroxypyridine hydrochloride 
is formed on boiling ethylic aa’-dihydroxydinicotinate with con- 
centrated hydrochloric acid.—Position-isomerism and optical 
activity ; the comparative rotatory powers of diethylic mono- 
benzoyl and monotoluyl tartrates, by P. Frankland’and J. 
McCrae.—The action of di-isocyanates upon amido-compounds, 
by H. L. Snapft.—The action of alkyl iodides on silver malate 
and on silver lactate, by T. Purdie and G. D. Lander. The 
abnormally high optical activity of the ethereal malates and 
lactates prepared by the silver salt method is due to the simul- 
‘taneous production of ethereal salts of alkyloxysuccinic and 
alkyloxypropionic acids respectively.—On the optical rotations 
of methyl and gthyl tartrates, by J. W. Rodger and J. S. S. 
Bramg. o z 


Anthropelogical Institute, March 8.—Mr. F. W. Rudler, 
President, in the chair.—The Hon. David W. Carnegie ex- 
hibited and described a Mrge collection of objects of ethnological 
interest, which he had recently brought from Western Australia. : 
He gave a description*of the natives met with in his remarkable 


. journey acwosg the great sandy desey of the interior, between 


Coolgardie and Kimb®rley. Some of the men, notwithstanding 
the miserable character of their surroundings, were upwards of 
six feet in statyre.—Mr, Robert Etheridge, curator of the 
Augfalian Museum at Sydney, sent for exhibition a large series 
of photographs of dilly baskets from North Australia, Many of 
ghese objects were highly ornate, and offered curious illustrations 
of aboriginal decorative art.—A paper on the folk-lore of the 
native Australjans, by Mr. W. Dunlop, was regd by Mr. T. V. 
Holmes. ,* Most @f the legends cited were taken down from the 
lips of the ngtives neawly half a century agos : 


Entomological Sĝciety, March 16.—Mr. R. McLachlan, 
E.R.S., Vice-President @d Treasurer, in the *thair.—Mer. 
Champi$n exhibited spectmens ofedcanthia inodora, A. Dugès, 


’ from Guanajfato, Mexicp. Thi? Ypsect, a congener with the 


common bed-bug, was found in fowl-houses, where it attacked 
‘poultry.—My?_ Wainwright exhibited @ locust foifitd alive in 
broccoli at Birmingham. The inseet was identified by Mr. 
Burr as Acridium egpptium.—Mr. Tutt showeda series of cap- 


; cured examples of Calligenta minigta, varying ig colour and 
4 e : 
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the argount of black markings, one example being à clear ` 


yellow and another orange.—The Secretary exhibited part of. a 


old papers in the Society’s library, including communications 
from Kirby, Spence, Darwin, ae) Yarrell, and, many other 
entomologists.—A pager by Mr. E, E. Green, of, Punduluoya,” 


. Ceylon, entigled ‘‘ Further noteseon Qyseritina, Westwood,” 


was read, and illustrated by specimens and drawings.—The . 
author discovered two distingt species of Dyscritina, which he 
was able to keep in o@ptivity, and rear from the early lerval 
stage to that of the inyago.—Pr. Chapman,read & paper entitled 
“ Some@emarks on Heterogyna penella,” giving a full aceount 
of its life-histéry. Sy te hg 

a > MANcHEgrix, 

Literary and Philosophical Society, March -22.—Mr. 
J. Cosmo Melvill, President, in the chaw.—The President read 
a description and exhibited two specimens of Strombus 
(Conomurenx) belutschgensis, just discovered by Mr. F. W. 
Townsend off tfe Mekran coast of Beluchistan, having been 
dredged at seven fathoms on a sandy and myiddy bottom. This 
isa remarkable find, as it is nearly fifty years since any new 
species of this genus has come to light. It is most akin to S. 
mauritianus, Lam., but differs in several marked particulars. — 
Prof. Hickson commupicateda paper*by Miss B. M, Pratt, en- 
titled ‘* Contributions tẹ ous knowledge of the Marine Fauna 7 
of the Falkland Islands.” The Manchester Museum received - 
last summer a number of marine animals collectedon the shores. 
of one of the Falkland Islands by Miss Blake. As they were 
nearly all ‘in an excellent state of” preservation, the author"was 
able to identify them, and to compare fhis common shore fauna, 
as a whole, with that’ of other temperat® regions in the horthern 
and southern ‘hemispheres. The bearing of the facts of the 
geographical distribution of the species identified by Miss Pratt, 
upon Murray’s theory*of the bipolar distribution of marine 
organisms, -was also indicated. ` : 4 


DUBLÍN, i 

Royal Dublin Society, February' 16.— Sir Howard Grubb, 
F.R.S., in the chair.—Prof. J. Emerson, Reynolds, F. R.S., and 
Mr. Emil A. Werner madé a communication on Guodwin’s 
system of generating and using acetylene gas for illuminating 
purposes.—Prof. D. J. Cunningham, F.R.S., described the 
seventh cranial nerve in the orang, with illustrations by lantern 
projection.—Dr. W. E. Adeney and Mr.. James Carson de- 
scribed the method they have followed in mounting the 21°5 
feet concave Rowland, diffraction grating, which has.re-ently 
been acquired by the Royal University, Dublin. À 


~ EDINBURGH. 


Mathematical Society, March 11.—Dr. Morsin, Vice- 
President, in the chair.—The following papers wer: read: 
An analysis of all the inconclMsive ‘votes pable with 
fifteen electors arnd.-three candidates, and a susgcvini for 
a shortened table of five-figure log@rithms, by Prof. S ez:all; 
note on the centre of gfavity ʻofa circular arc, by Mr. John 
Dougall ; on the wave sirface Beneralised for space of w dimen- 
sions, Prof. Schoute. : 


. : PARIS. 


Academy of Sciences, March 21.—M. Wof in the 
chair.—Algebraic solutions of some questions concerming th: in- 
determinate equations of the second degree of three terms, by 
M. de Jonquiéres.—-Action of some reagents upon carbon mon- 
oxide, in view of its estimation in the air of tovns, by M. 
Armand Gautier. A study of tHe various absorbents prop sed 
for the estimation of carbonic oxide. Of these cupréus chloride 
and potassium permangahate react also with acetylene and 
ethylene ; thromic acid is only partial in its action, “A one per 
cent. solution of gold chloride gives an immediate precipitate 
with tle pure gas, even in the cold, and forms a good qualitative 
test for CO miggd with air.—Observgtions of the sun, made at 
the Observatory of Lyons with the Brunner equatorial, during the 
fourth quarter of 1897, by M. J. Guillaume. Statistics referring 
to spots and facuge are given. —New series of Shotographs of the 


: complete chromosphere ofthe sun, by M. H. Deslandres. —On the 


singular transformations of Abelian functions, by M. G. Humbert. 
—On discontinuous functions capable of development in series of 


‘continuous functions, by M. R. Bair8&.—On the transformation 


of the Xeays by ‘patter, by M. G. Sagna A metal upon 
. ° ; e . 5 


e ckemistry of thorium, by B. Brauner. “The | series of holograph letters, &c., whigh he had discovered among . . 


on 


` the Red Sea, of a species supposed to be extinct. 


F e 
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and also differing according to the nature of the reflective sub- 
stance. Thug aluminium givese off secondary rays which are 
emuch more penetrating than those of zige.—-Some applications 
of photographic irradigtion, aby M. Ch? Féry. On the hypo- 
thesis that the upper portion of the sensitive plate when illu- 
minated hy a ray acts as a-true secqndary source for neighbouring 
portjoas of the film, the conclusich isydrawn that the apparent 
width of the line due to halation eught to grow in arithmetical 
proggession when „thè quantities of light tAcrease in gegmetrical 
eprogression, and this conclusion was verified ecompletely by 
experiment.—Remarks og tħe receding communication, by 
M. A. Cornu. This reseanch throws light upon the @diver- 
gences obtained in different observatories in the measurement of 
stellar magnitudes by photographic observations, although part 
of the observed variation is probably due to aberrations of 
the mirror.~-On a universal magnifier for use in photographic 
enlargements, by M. J.’ Carpentier."Dete®mination of the 
density of gases with very small volumes, by M. Th. Schleesing, 
jun?. A detailed description of the apparatus used for the 
determination of gaseous densities By the hydrostatic method, 


© together with the results obtained for air, nitrogen, carbon 


dioxide and sulphur dioxide. eThe resujts are accurate to one 
‘part in a thousand.—One neodyyium, by M, O. Boudouard, 

eodymium forms a double sulphate with potassium, which 
is more soluble than the corresponding salt of praseodymium, 
the difference in solubility being sufficiently great to allow of a 
fairty rapid separation.—On the explosion of mixtures of marsh 
gas and air by the elecfric spark, by MM. H. Couriot and J. 
Meunie® To avoid explosion, it is necessary to join up the 
two points between which the spark is produced by a 
secondary conductor.—On the properties of the phosphor- 
escent sulphide of strontium, by M. Jesé Rodriguez Mourelo. 
—On the oxidation of some amido- and thio-amido-com- 
pounds, by M. Œchsner de Coninck. A study of the 
oxidation of acetamide, thio-urea, phenyl-urea, phenyl-thiourea, 
sarcosine, and carbamic ether by alkaline hypochlorite solution. 
—On the chlorine derivatives of phenyl carbonate, by M. E. 
Barral. By the action of chlorine in presence of iodine upon 
phenyl carbonate dissolved in carbon tetrachloride, the di-chlor- 
derivative, CO(O.C,H,.Cl), is obtained.—On the chelesterins of 
the lower plants, by M. E. Gérard.—Study of the anatomy and 
histology of the rectum and rectal glands of the Orthoptera, by 
M. L. Bordas,-—-On the reserve material in Ficaria ranunculoides, 
by M. Leclerc ,du Sablon. Estimations of the reducing and 
non-reducing sugars, dextrin and starch in the tubers of Ficaria 
were made monthly, and the results expressed in curves.—The 
tectonic of the secondary and mountainous region comprised 
between the valleys of the Ouzom and Aspe (Basse-Pyrénées), 
by M. J. Seunes.—On the phyllogenic classification of the 
Lamellibranchs, by M. H. Douvillé.—On the visibility of 
the X-rays to certain young blind persons, by M. Foveau de 
Courmelles. Only nine out of two hundred subjects examined 
were able to distinguish wM@en the Crookes’ tube was or was not 
excited.” No sensation’ was perceived by those totally blind, 
only those blind by a peripheraf lesion, or having a vague per- 
ception of light, being sensitive to the X-rays.—Applications of 
radiography to the study of digital malformations, by MM. 
Albert Londe and Henry Meige.—Application of radiography 


. to the study of a case of myxcedema ; development of the osseous 


system under the influence-of the thyroid treatment, by MM. 
Georges Gasne and Albert Londe.—Experimental paralysis 
under the influences of venoms, by MM. Charrin and Claude.— 
On the eruptions of Vesuvius, by M. E. Semmola.—Com- 
munication, from the Directeur des Services de la Compggnie 


des Messageries Maritimes, concerning a Dugong captured in 
e@ 


Sr. “Louis. 


e 

Academy of Scéencg, February 21.—Dy, R. f. Terry 
exhibited a specimen of a cervig4l rib from a human subject, and 
discussed the occurrence of structural anomalies of this character, 
- March 7.—Prof?. C, M. Woodward presentedja paper embody- 
ing an analytical discussion of the efficiency of gearing under 
friction. Few works on applied mechanics, the speaker stated, 
give any discussion of the matter. Only spur wheels with 
epicycloidal and ,involute teeth, were considered. For, the sake 


of comparison, agtable was „produced givigg the gficiency for - 
. . 


‘NO. 1483, VOL. 57 


NATURE OE a T,’ 


Efficiency of Spur Wheels.. 


. 
` .., _ Equal wheels with t2 teeth each, 
Kind fo03! for. fom for20 for 
| Epicycloidal , -0°9915 ` 0'9693 ® 0'9514 09318 9°9183 
Involute ... 0°9923 -'0'9746 . 0°9622 @ 09501 0°9381 


wi e 
—Dr, Amand Ravold demonstrated the method, recgntly “intro 
duced: by Higs, of differentiating the typhoid bacillus from 
bacillus coli-communis, by the use of semi-solid acidulated media, 
in which, at blood temperature, the roung eolonies of the typhoid 
bacillus assume a peculiar fimbriated form of growth, because of 
ehe motility of the bacteria in the slightly yielding medium, which 
in most’ cases: readily distinguishes them from the more ‘whet- 
stone-shaped colonies of the colon bfcilli$, which does not, 
produce the peculiar fimbriation in plate cultures. In tube 
cultures in the same general medium, but prepared with a 
slighter acidity and somewhat less solidity, a uniform clouding 
of the entire tube, due to the swarming of the bacteria, was 
shown to be characteristic of the typhoid bacillus, while the 
colon bacillus was definitely confined’ to the immediate vicinity 
of the thrust. The media in both cases are made up without 
peptone. The formuls are :— 


For plate cultures. For tube cultures. 


Agar . 1o grams, | Agar sa 2. b grams: 
Gelatine ... `... 25 95 Gelatine `... BO 4, 
Beef extract wie, oS. sd Beef extract P Ss 
Glucose... PS Co 35 Glucose ... vin Ce G5 
Salt . Sh Bn ey Salt ` W rE A 
Normal acid . 20 CC. Normal acid we I5 ce. 


The whole increased to 
1000 ce. 


Thé whole increased to ` 
1000 cc. 


The growth of the two species in question, on potato and in milk 
cultures with litmus, was also demonstrated. ' 


AMSTERDAM. 


Royal Academy of Sciences, February 26.—Prof. van 
de Sande Bakhuyzen in the chair.—Prof. Schoute, Necrology of 
Dr. F. J. van den Berg (1833-1892), Professor of Mathematics 
at the Polytechnic School of Delft (1864-1884).—Mr. Muller, 
correspondent of the Academy in the Dutch East Indies, made 
a communication on the triangulation of Sumara. When, on 
the completion of the triangulation of the ‘‘ Government of the 
West Coast of Sumatra,” the triangulation of South Sumatra 


was to be commenced, the intention was to start from the- 


triangulation points, determined in 1868 and 1869 in the 
Lampong districts by the staff of the then Geographical 
Service. On inquiry being made towards the end uf 1895 into 
the condition of the pillars erected ow those Points, they were 


all found to have disappeared, so that the staff of te TPiangu- , 


lation Brigade of the Topographica® Service, appointed to carry 
out the triangulation of Sumatra, had to effect a new connection 
across the Strait of Sunda. The Langeiland-G, Radja Bara 
side of the Sumatra chajn was therefore connected by means of 
three triangles with two sides of the Java*chain, viz G. Karamg- 
Batoo Hideung and G. KKarang-G. Gede ; by megns of four 
. triangles the same side was now connetted with the point G. 
Dewpoo in the Lampong districts, which had been glected for 
astronomical station for the orientation of the Sumatra triangu- 
lation. In 1896 the building of pillars was commenced, amd in 
the courSe of 1897 the angular measurements gt the” hine 
stations, besides the determination of the latitude and azimati 
at G. Dempoo were completed. The mean error of the resu 
of the determination of the latitude of G. Dempoo is o”'24, 
and that of the result of the determination of ghe azintuth 0°'27. 
The latitude of thegpoint G. Karang, ag calculated from the 
Sumatra chain, differs 6’°5 from that derived from the Java 
chain, which difference may partly be ascribed to local declin- 
ation. Thê azimuths at that point déffer 5""g, which is probably 
to a great extent due.to the accumulation of errors in cOnnection 


with the geeft distance ofgthe point Genopk in*Japara, which ` 


served as starting-point for the computations of latitude and 
azimuth if the Java chgin of trianglgs, and which is-540 km. 
from Karang., The publication of the determinations 
of latitude ane azimyth carried out eby the Geographical 


e 


Service in West Java, will probably throw morg light om mer 
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. cause of these differences.$-Prof. Kamerlingh Onnes commutti® | Cannington on the Ggoupifig of some Divisions of Jurassic Time : S, 
cafgd .on beha® of Mr. N. Kasterin, of Moscow, experiments | povar AsTRONOMPAL SOCIETY, ate. ° m 
weon, and a theory of, the: propagation of s8und threugh a non- | ENTOMOLOGICAL SOCIETY, at S. | 
homogeneous medium. The solution given hasbeen rendered i THUR. SDAY Aran? ° 7 
° general by means sof spherical functions for a medium consist- | MATHEMATICAL Socierv@ at 8.—An Essay towards the Generating 
Ing of equal spheres in # state of rest and arranged parallelopi- Functions of [emariants : Prof. Forsy#h, F.ReS.—On Systems of Forces 
pedically. Applications wére made to the case when the in Space of 2 Dimensions : W.-H. Young.—Note on the Definition of a 
. dimensions of th® spheres are small in comparison with the | Continuum of # Dimensians : A E. H. Love, F.R S.—On „the Zețoes 


Wavedength. Perfect analogy with the dispersion and absorp- 
tion of liglet was found; the index of refraction, the dispersion 
curve, the absorption coefficient and the absorptiom bands in the 
acoustic spectrum were determined,, The experiments were 
made with balls, arrdhged in tuts’ of quadratic cross section. 
Complete: correspondence between observation and theory was 
found. The solution was also found for a medium, composed 
of gaseous spheres, Eyperiments, relative to this case, were 
made by placing a series of resonators in'a Kundt’s tube. Phase 
vetardation on waves passing through impediments was pre- 
viously observed by Kasterin in the case of capillary waves.— 
Prof. W. H. Julius presented a paper ona simple extension of the 
‘Gauss-Poggendorfhan method of reflector reading, by which it 
*becomes possible directly to read not only ¿g 2a, but also ¿g 4a, 
me 6a, tg 8a, ig a.... adlib. This effect is produced by 
-repeated reflections of the incident rays between the reflector 
rand the slightly silvered back of a small glass plate, placed’ in 
front of it. A photograph of the field of vision in the telescope 
was added, in which the four images of the scale are seen 
zeimulianeousiy, the readings of which yield the various multiples 
~ Ol 2a, i 





DIARY OF SOCIETIES. 


THURSDA Y, MARCH 31. 


“Rovat Society, at 4.jo.—Total Eclipse of the Sun, January r898 : Pre- 
liminary Report on the Observations at Sahdol: W. H, M. Christie, 
C.B., ER . (Astronomer Royal).—Preliminary Account ‘of the Ob- 
servations at Viziadrug: Sir J. Norman Lockyer, K.C.B., F.R.S.— 

Polariscopic Results at Sahdol: Prof. H. H. Turner, F.R.S,—-Note on 
Photographs obtained at Ghoglee: Dr. R. Copeland (Astronomer Royal 
- for Scotland).—Observations at Pulgaon: Captain E. H, Hills, R.E., 
and H. F. Newall. ; 
~ Society or ArTS (Indian Section), at 4.30.—The Earthquake in Assam: 
Henry Luttman-Johnson. 3 
Rovat INSTITUTION, at-3.—Recent Researches in Magnetism and Dia- 
magnetism: Prof. J. A. Fleming, F.R.S. * : 
CHEMICAL SOCIETY, at 3.—Annual General Meeting. 
«+ Gamera CLuB, at 8.15.—Prof. Joly’s System of Colour Photography : 
Captain Abney, C.B., F.R.S. ` $ 


FRIDAY, ArRIL 1. z 


“ROYAL INSTITUTION, at 9.—Liquid Air as an Analytic Agent: Prof. 
Dewar, F.R.S. è 
svGHOLOGISTS’ ASSOCIATION, at 8.—Addresses on the Excursion Programme 
„for 1898: H. W. Monckton, Prof. J. F. Blake, and W. Whitaker, F.R.S. 
e 


° 


° MONDAY, APRIL 4. 


YSociery OF CHEMICAL InpustRy, at 8.—The Bacterial Treatment of 
Sewage containing Manufacturing Refuse: W. J. Dibdin. 


VICTORIA INSTITUTE, at 4.3¢—The Star-Worshippers in the East : $. M. 
Zwemer. ` 
. BUESDAY, APRIL 5. 


ı Socrery OFe ÅRTS, at 8.—The British 

' Future : John Gowles. @ 
. ZOOLOGICAL SOCIETY, at 8.30.~-On the Species of Corals of the Genus 
i AMillepora ẹ Prof. Sydney J.: Hickson, F.R.S.—On the Perforate Cerals 
collected'by the Author in the South Pacific: J. Stanley Gardiner.—On 
ae Races of the Banting, Bos sondaicus : R. Lydekker, 

ROD. ° 
® 3 MINERALOGI@AL SOCIETY, at 8.--On Spherostilbite : G. T. Prior.—On the 
@Qccurrence of Monasite and Niobates and Tantalates of the Rare 
Earths in Swaziland: G. T. Prior.—On Sennaite, a Wew Titanate of 
iron, Lead, and Manganese from Brazil: Dr.. E. Hussak and G. T. 
*Prior.—-Og a Cubic Modification of Silver Iodide fom Broken Hill, 
“New South Walese L. J. Sp&ncer.—Crystallographic Notes on Laurion- 
.@ “äte and Phosgenite : Hesbert Smith.—On Peculigr Quartz-Pseudomorphs 
. found at thé’Owera Mine, Opitonui, North Island, New Zealand : Prof. 
G. IB F. Ulrich. e 


Empire, its Resources and its 


ie tp NN a 


r ° . 
, NANSE ORION or Crvia ENGINEERS, at 8.—Extraordinary Floods ine} 


outherg India: ¢tHeir Cau8es and Destructive Effects on Railway 
Works: E. W.. Stoney.—The Electricity Supply.of London: (A. H. 

/ _ Preece. e, So ag pes Me. 
© \ROnrTcEN SOCIETY, at $.—TRe Influence Machine and its advantages for 
, Lighting X-Ray Tubes : James Wimshurst. 
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WEDNESDAY, er 6. a 


GeroLocicaL SOCIETY, at%.—On some Palao¥thic ‘ImBlements from the 
Plmeau-Gravels, and their evidence concerning Eolitgic Man: W. 
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of the Bessel Functions: H., Me Macdonald. ° a 
Linneay Society, at 8.—@n the Brain of the Edentata, incifding 
. Chlamydoph rus: Dr, Elliott Smish.—Prelimjnary “Account of some 

New Zegland Actiniaria : H. Farquhar. * ' e 
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**BOOKS AND SERIALS RECEIVED. 


Booxs.—A Treatise on Magnetism and Electricity ; Prof A. Gray, Vol. 
1 (Macmillan),—Comité Internationale des P i 
Verbaux des Séances de ‘1897(Paris, Gauthier-Villars),—Text-Book of 
Physiology : edited by Prof. E . A. Schäfer, Vol. x (Pentland).—Bergens 
Museums Aarbog, 897 (Btrgen).—Die Wettervorhersage : Prof. Dr. W. 


oids et Mesures, Procès- @ 


J. van Bebber, Zweite Auflage (Stuttgart, Enke).—Die Fundamentalen ` 


Physikalischen Eigenschaften der Krystale: Dw W. Voigt (Leipzig, 
Veit).—Die Energetik: Dr. G Helm (Leipzig Veit).—Statesman’s Year- 
Book: edited by Dr. J. S? Keltie 1898 (Macmillan).—Hints on the 
Management of Hawks, &c.: J. E. Harting, and edition (H. Cox).—What 
is Science?: Duke of Argyll (Edinburgh, Douglas) —The Mammals, Rep- 
tiles and Fishes of Essex: M. Lavgr (Chelmsford, Durrafit). z 
SERIALS.—Meémoirs of theGeolpgical Survey of India, Vol. xxvii. Part 
2 (Calcutta).—Ditto, Palzontologia Indica, ser. xv. Vol. 1, Part 4; Vol. 2, 
Part 1; ser. xvi. Vol x, Parts 2 and 3 (Calcutta).—-Astrophysical Journal, 
March (Chicago).—American Naturalist, February (Génn).—Monthly 
Weather Review, December (Washington),—Journatof the Anthropological 
Institute, February (Paul).—Journal ot fhe Chemical Society, Mirch 
(Gurney).—Economic Journal, March (Macmaillan).—Humanitarian, April 
(Hutchinson).—Longman's Magazine, April gLongmans).—Scignce Ab- 
stracts,3February (Taylor).—Himmel und Erde, March (Berlin, Paete!) — 





Chambers’s Journal, April (Chambers). 
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A MALPIGHI BICENTENARX k VOLUME. 


Pp. 338. 
(Milan : Vallardi, 1897.) Ą ° 
pias breat Malpighi—Marcello,Malþighi—to give him 
hig full name, Anatomist, physiofégist, botayjst, 
pathologist, biologist, and aboye all natural phiosopher, 
Striking and powerful man*of scienge in the latter half 
of the seventeenth century, was born on March 10, 1628, 


in the house of his fathe a farmer in easy circumstances’ 


in the outskirts of the town of. Crevalore, which lies in 
. the neighbourhood of Bologna. . e¢ 

Las year the” towg of Crevalore, with the help of 
others, erected in its market-place, ppposite the town 
‘hall, a bronze statue of their great townsman as a tangible 


. token of how much they fek hig worth. Dr. Pizzoli, the 
” Secretary of the Committee for the%regtion of the monu- 


‘ment, conceived the happy idea of combining with the 
memorial of brorfze one of another kind—one which should 
` not be Stationary at Crevalofe, but wander far and wide— 
a printed bgok in which several men of science of different 


lands and pursuing different paths, of inquiry might state 


what they knew and thought of their great common 
master of old times. Circumstances pfevented’ the two 
memorials being completed in 1894, which would have 
been the bicenténary of Malpighi’s death, this taking 
place on November 29, 1694 ; but the statue was unveiled 
last November, and the memorial volume is now before 
the world. 

It would be out of place in a notice such as this 
to dwell at length on Malpighi’s place in the history of 

‘biological science, or to attempt to discuss the value of 
his many and varied labours. 
giving a brief account of the contents of this memorial 
volume. 

The several contributions are very varied, both in length 
and character ; and as one readg them in succession, a 
great deal of repetition is meg with ; but this is unavoid- 
able in a work written in the way in which this is written ; 

‘and it may at least be said teat all ihe contributions will 
reward perusal. - 

| G. Atti (of Bologna) gives a biographical sketch, 
the shortness of which is, I cannot help thinking, much 
to be regretted ; and though Prof. Atti has written at 
length elsewhere, I feel sure that a fuller relation of Mal- 


` pighi’s life, some genial narration of his personal story, 


free from any critical account of his scientific labours, 


“would have been a very acgeptable addition to the 


‘volume. ` e 

Virchow contributes an éloge, Haetkel an apprecigtive 
estimate of Malpighi as a Philosophic naturalist, De 
Michelis (of Ravenna) an essay’on Malpighi’s place in the 
History of Thought, Todlarg (of Rome) a sympathetic View 
of him as a pioneer in biologfcal studies ‘and as an 
advocate of experimental medicine being considered: as 


-an integral part of the study of living things, and De 


Giovanni (of Padua) an exposition of his place in the de- 
velopment of pathological science. All these are ghort, 
while the contribution of Weiss (of Messiga), entitjed a 
» gener al*introductipt, dealing as it*does with the‘ several 
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D of Malpighi’s® scientific Actigity, is Pais: 
longer. 

Kélliker supplies aevery brief but oresh Md ad- ° 
mirable statement of the many notable discoveries in 


general anatomy which we owe to` Maļpighi, Romiti (of e 


Pisa) an estimate, also short, of Malpighi’s place in the 
history of topographical human anatomy, while Eternod 
(of Geneva) dwells more in detail on his worth as being 
one of the earligst to grasp the value of that research 
into. minute “structure, whether of plants or animals, 
which we now call Histology?and indeed as being one 
of tbe founders of a branch of biological science which 
has, especially in these latter days, gathered in so many 
and such important truths. Cattaneo (of Genoa) expounds 
at length and in detail the great man’s many and varied 
contributions to comparative anatomy; and Perroncito (of 
Turin) adds a detailed account, which by reason of its very 


‘detail is most interesting, of Malpighi’s famous work on 


the silk worm, “De Bombyce.” It will be remembered 
that Malpighi was led to undertake this investigation in 
consequence of a letter which the Royal Society of London 
addressed to him, through the hand of its Secretary 
Oldenburgh, and that the volume containing the account 
of the investigation was published by and on the financial 
responsibility of the Royal Society, being the first of a 
series of works by Malpighi thus published. Indeed 
after this onward nearly all Malpighi’s inguinss were 
published by the Royal Society. 

We learn from Dr. Pizzoli’s sympathetic preface that it 
had been intended to include a contribution on Malpighi 
as an embryologist, one of Malpighi’s works being “ De 
formatione pulli in ovo.” Through misadventure this in- 
tention failed ; but the value of Malpighi’s work in this 
direction is touched upon by more than one of the con- 
tributors just mentioned, 

Two contributions deal with Malpighi’s botanical re- 
searches. At ifs meeting of December 7, 1671, there was 
read before the Royal Society, a preliminary sketch by 
Malpighi of his botanical investigations under the title of 
“ Anatomes Plantarum Idea”; and at the same meeting 
our countryman Nehemiah Grew laid before the Society a 
copy of his work entitled “The Anatomy of Plants begua,” 
which the Society in the previous spr*ng had ordered to be 
printed.e Much controversy has arisen in respect to the 
relative merits of Malpighi and Grew®as the founders of 
the anatomy of plants. One of the abote two contribu- e 
tions is a short essay by, Strasburger én whigh, ewhile 
„giving Gréw all his due as an original i inquirer, he claims 
“for Mafpighi a higher place as being a mind of*widger 


grasp, as being one who in investigating platits was sels, 


ing a clue to the secrets not of plants only but of.ald living 
e| things. The othey contribution, by Morini, is much longer 
and deals in detail with all Malpighi’s botanical studies, 
incidentally touching also on the controversy about Grew, 
and. giving a brief sketth of the condition*of botany aed 
Malpighi began his work. ` 

P have mysêlf contributed a condeftsed aecount of Mal- e 
pighi’s relations vith the Royel Society, explaiging in a 
simple manner how the corréspondente between the one 
and the othe? began, hoy the Sgciety undertook in suc- 
cession the publication of Malpighi’ S most important 
works, and how “cordiab and close wag the intercourse 
betvéeg the reat Italian inquirer and the learned 
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97 * English body. Sqneof the letter$ which passed béween phrases, and the wnwary reader may quite well be for- 


*, Malpigh®and, the "Royal, Society appear in the “ Opera 
Omnig.” But many others are pfeservedsin the archives 
° of the Sociéty, and I thought that it Would be well if all 
e these saw the laght. I accordingly have added these 
letters—some from Malpighi to the Society or to one or 
. other of thè Secretaries, others from the latter to Mal- 
‘ighi in all forty-two in number—as an Appendix to what 
I have written. In doing this I receiyed most valuable 
assistance from Mr. Herbert Rix, the {ate Assistant 
Secretary to thè Society. Probably some printers and 
other verbal errors have escaped the notice of both gf us. 
Lastly thg vojame contains an account, by L. Frati, 
of the various medals issued in-honour of Malpighi, and a 


bibliography, by C. Frati, both of Malpighi’s own writings’ 


and of various writings about him. 

Dr. Pizzoli may certainly be congratulated on having 
produced an interesting and useful volume, the reading 
of which cannot but do good. To stand back from the 
present rush of inquiry and controversy, to look across two 

centuries at a great man, struggling with the beginnings of 
problems which have since come down to us, some in part 
solved, but others with their solutions put still further off 
by the very increase of knowledge, is a useful lesson to every 
one of us. In-any case the great men who in the past 
opened up for us paths of inquiry—and among these Mal- 
pighi takes a foremost place—ought not to remain mere 
names, known to us chiefly through being attached to 
some structure or to some piece of apparatus. We ought 
all of us to be able to form some idea of what they were 
and what they thought. The present volume will be a 
great help to any one, who can read Italian, towards 
such an end in respect to Marcello Malpighi. f 

M. FOSTER. 





e + 
THE. ARYO-SEMITIC SCHOOL OF 

` MYTHOLOGY. 
Semitic Influence in Hellenic Mythology, with special 
-reference to the recent mythological works of the Right 

Hon. Rrof. F. Max Müller and Mr. Andrew Lang. 
e By R. Brown, junior. Pp. ‘xvi + 288. (London: 

Wiliams and N@rgate, 1898.) A 

|: has been a yell-known fact for many yearg past that 
the breach between the linguistic and anthropological 
* schools of mythology was growing steadily, and it was 
evidtntethat a gerious ruptuwe. must eventually occur. It 

was felt that the venerable. linguistic method was bein 
slowly but gurely undermined by many workers, and that 
asthe anthropologists were consolidating theiy position in a 
° rematkable manner. The rupture, however, might kave 
. been delayed, and the two schools might have made 
e ‘ concessjons mutually in the interests of the peace and 
vy progress of the stience, the advancement, of which each 
arty*professed to have at heart? had they been allowed 
è to do so. But st was not to be, and the immediate gause 
of battle between ,the rival schools was the publication of 
. Prof. Max Miiller’s, “ G@$ntributions fo, the Science of 
Mythology,” wherein the $reat writer discussed with his 
: characferistic learning the ,sybjects on Which he is the 
first authority, at present.” This avork was violently 
attacked by Mr. Andrew Lang? who, t cannot be denied, 
° impressed many by his skill in word trickery ang brilliant 
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given if he was led astray by a flood of journalistic 
eloquence. Those, however, who had any knowledge of the 
subject saw at once that Mr. Lang did not represent the 
anthropological®chool, and that he had no right to pretend 


> 6 m y 
to do s®; for as is well known *he has shown no evidence’ 


that he possesseS ang special knowledge of any one of 
the subjects which go,to form that complex whéle called 
myhology. Prof. Max, Miiller m&y, have madeymistakes, 
but he knows his langua es; Mr. Lang has a competent 
knowledge of no Qriental language, and can never now, 


acquire even a working hold upon the dialects of the 


East, wherein Prof. Max Müller was an authority thirty 
years ago. To us.it. seems.doubtful if Mr. Lang has. 
sufficient knowledge of Eastern linguistics to understand, 
all the points of Prof. Max Miiller’g position. In any case 
Mr. Lang’s attack, upon the Oxford Professor was futile, 
and all it served to do was to show that Mr. Lang had mis- 
taken his own powers, agd that he had,without any proper. 
authority assumes tcCShimself the- right to act as spokes-" 
man for the anthropological school of mythology. Now, it 
seems, another combatant has joined fn the fray in the 
person of Mr. Robert Browns junior, who, thoug!? wishing 
to support Prof. Max Müller against Mr, Lagg, has a few 
objections to urge against the venerable scholar, and an‘ 
axe of his own to grind. Mr. Brown, like Mr. Lang, 
makes himself the spokesman of a “School,” which, 
he says, “for present purposes, I may style the Aryo- 
Semitic,” and though he recognises’ “the vast results 
that have sprung from the scientific application of Aryam 
linguistics,” he is “in entire sympathy with the researches 
of anthropology in general, and of folk-lore in particular.” 
The cynical outsider will have some difficulty in under- 
standing the position of such a Mr. Facing-both-ways. 


_As far as we can see, Mr. Brown has printed his book to 


prove that Hellenic mythology owes a pretty big debt 
to Semitic peoples ; but then, no one, so far as we know, 
ever doubted this obvious fact. Mr. Brown has also 
taken a great dislike to Mr, Lang, the evidence of which 
forces itself upon the, reader in several places Mr. 
Brown’s dislike is so stropg that in order to’ relieve his 
feelings, he is obliged to write a number of childish 
things, which any friend ofghis would have excised from 
his manuscript bêfore it was printed. Mr. Brown also 
falls foul of Mr. Frazer, the author of the “Golden 
Bough,” and when, like Mr, Silas Wegg, Mr. Brown is 
obliged to “drop into poetry,” and to print in a book 

intended to be serious the silly lines (p. 14), i 
O.Mr, Frazer, Mr. Frazer, what a man you are! 

I never thought when you set out that you would “ go so far,” 
we can only regret that Prof. Max Müller has beer 
“taken up” by Mr. Brown. Moreovey, to talk of a 
“ Govent-garden-rtarket theory of mythology” (p. 15) is 
hardly the language which we should expect from one 
who calls himself a supporter, and, in some respects; a 


‘disciple of Prof. Max Miilley. e 


It is time to ask nowevhat Mr. Brown’s qualifications 
are for hig selfassumed réle of defender of Prof. Max 
Müller. i reading ovey his pages we see that a great, 
many languages are quoted, and that a vigorous attempt 
hasbeen made by Mr. Brown to mark the quantities of 
tht, vowels which occur’ in the extracts ; the pages look 
not only learned but*terrible. , But ié is one tHing to bê 
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` able to find words ina dictionary, and*angther to know the 
language to which the dictienary is the key. Mr. Brown 
has written many papers on astronomical matters, and 
weart willing tô assume,- for the: sake of argument, that 
they may be of value ;ẹbut from the hanner i in which 
. he writes the words of one of the languages Which he 
quotes, that is to say Hebrew, %e are convinced that 
his knowledge of it is of an glementiry character. An 
example or two will ‘show what we me&n. On pells 
he‘speaks of Sanchouniathang mganing Sanch‘on-yathan 
(we leave out the vowel quantities because they are, sot 
necessary) ; this spelling shows that Mr. Brown took the 
nme from anon-Englfsh book, and did not know that 
Sanchén was the form of the god’s name. The spelling 
* Aschtharth (pp. 115 and 182) is anoth@r example of the 
same*thing. On pe 116 (é¢s) he prints Qarnâîm for 
Qarnayim, which shows that he does not know how to 
transcribe the dual ending in Hebrew ; the æ cannot be 
tong here unless if carries the aecgnt. On p. 133 he gives 
. dayon as the Hebrew for tHe word? “judge” ;-as a matter 
of fact it is dayyén on p. 149 he writes Ai lénu for 
d lénu y on p. 181, Qastu for Qashtw; on p. 182, Dagim 
for Ddgim,; on p. 142, Kîyûn for Kiyyn; on p. 133, 
_ andshim for dnáshîne; amd so on in many places. These 
are. net mere misprints,’ and they show the want of 
knowledge of elementary principles of Jlebrew grammar, 
He often vocalises Phoenician words in defiance of all the 
laws which governed the Masoretes in their deliber- 
. ations, and yet when he has good authority for adding 
the lengths of thé vowels ‘he fails to do so ; see on p. 182, 
where he writes Kimah for Kéwdéh, We cannot attempt 
to follow Mr. Brown in his Accadian, and “ Hittite,” and 
other little-known dialects, but the general impression 


which we gather from his book is that he is ‘little more. 


of a genuine expert in linguistic mythology than is Mr. 
Lang; and Mr. Lang is a brilliant, amusing writer, 
whilst Mr. Brown is not. The silly remarks on p. 85 
are in very bad taste., The scholars of Oxford, Cam- 
bridge and London are only too glad to help on learning 
in any shape or form, and no*honest worker is pushed 
aside at any of these plac@s because he does not live 

- there, or is not a graduate of the University. “When 
professors of the Aryan anf Semitig languages are con- 
vinced that Mr. Brown has a eompetent knowledge of 
these tongues, they will be prepared to believe that he 
knows accurately Accadian and “ Hittite,” and to accept 
his conclusions ; meanwhile Mr. Brown’s present work 
will delay that result. 





° DEVELOPMENTAL. MECHANICS. 
Programm wad Forschungsmethoden der Entwicklungy 
mechanth der Organismen, leichverstindlich dargegtellt. 

Von Wilhelm Roux, 0.6. Professor der Anatomie und 

* Direktor des anatomischen fnstituts zu Halle. Zugleich 
eine Erwiderung auf O. Hertwig’s Schrift Biologie’ und 
Mechanik. Pp. 203. (Leipig: Verlag von Wilhelm 

Engelmann, 1899.) . i 

1e JF is questionable whethes Dr. Wilhelm Roux does 
not do more harm than good to the cause which he 

has at heart by his excessive fondness for progragnmes. 

e The work which ligs before us ‘is at least éhe fourth®of a 
series of expositi®ns of she nature, aims dnd methods of 
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the swbject of devetopmental neds and it diffets but i 


little from its predecessors (consisting ag it lSrgely does,” 
of extracts aad quotdtions from them, with explanatory 
and justificator? additions) in the complacent, not to 
say assertive, manner in which its author eytols.his owne 
methods and aims at the expens® of those which have ° 
hitherto been in use among ‘zoologists. , Tour thinking 
Dr. Roux’s weakness lies not in his aims, which arg legiti- 
mate and praiseworthy, nor in his methods, which are 
carefully considered, but’ in the persistence with which’ 
he lectures his colleagues on their Shortcomings and 
onebis own rectitude. Different persons are differently 
affected -by oft-repeated homilies: some will acquiesce, 
the greater number will escape by indifference, andeothers 
will be goaded into active hostility to what they regard 
as the pretensions of the author. To the last category 
belongs Dr. Oscar Hertwig, who’ has recently attacked 
Roux in an unsparing manner, asserting that his pro- 
gramme is obscure and wanting in novelty ; that since it 
is not new the very name of developmental mechanics is 
superfluous and, moreover, incorrect ; that the method, 
in so far as it is new, cannot lead to any progress in 
biology; that it is inapplicable to the subject’; and finally, 
that in so far as it has been applied by Roux, it has been 
applied in so faulty and slovenly a manner as-to have 
producedeerror instead of enlightenment. 

The issue between the new method and the old is very 
clearly raised, and the present work is chiefly concerned 
in repelling Hertwig’s attack. It would take far too much 
space to attempt to describe the numerous questions 
which enter into the dispute, questions which involve 
discussions ‘on the laws of causation, on the theory of 
mechanics, on nomenclature, and on numerous matters 
of fact. 

Our general impression after reading Roux’s article, is 
that he has come out of the contest with credit, and that 
in some particulars he has successfully overthrown 
Hertwig’s attack. It must be remembered that Roux is 
by no means an empty theorist: he has preached, as we 
think, over-much, but he has also practised -largely and 
with great success, and whatever ê pror objections may 
be taken to the methods which he inculcates, he h&s b&en 
able to show us, by the results Which he has himself 
achieved, that the method of experiment may be applied 
with great advantage to the elucidation of embryological 
phenomena. His contention in this ahd earlier essayse 
is, that the biological.metlods lately in,vogue are purely 
descriptive and based upon simple observation, and that 
therefore they do not, and cannot, give a causal &ccqunt 
of biologicgl phenomena. To obtain a knowledge af 
causal relations, one must, says Roux, have receurse to 


experiment, ands further than this, to “causal analytical ® 


experiment. vie ý 
It is not quite easy to undettand the * antithesis 
between simple exptriment and causal analysical ex- 
pegiment, though our author evidentl§ attaches special 
valué to the latter term, for he repeats it again and qgain? 
Seemingly it means nothinge more than _thateevery ex- 
periment should be conducted with sfrict attentidn to the 
particular qåêstion to bę selvedeand with due*regard to 
secondary and disturbing influences, conditions which, 
to the ordinary uninstfucted person, would seem to he 
necessgry to avery experiment worthy of the nafne. This 
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e however, js a matéer of secondary. importance ; “Roux 


Amm ‘insists «pecially on the use of &xperiment—accufate 


kd 
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painstaking experiment—in biological inyestigation. He 
further indicateS that developing organisms afford the 

e*most fruitful field for the experimental method, for there 
one may magt certainly hope to discover the formative 
farces which by their interaction co-operate to produce 
those formal changes which we have come to know by 
the method of simple observation. It is*onethis subject 
that Hertwig ders .mostewidely with him. According 
to the latter author, there is no place for the experimental 
method in embryology. Experiment is nothing uffre 
than the producti8n of changes of state in existences, 
In the inorganic world we have to deal with relatively 
stable existences, and before we can make any assertions 
of cause and effect about them we must bring about 
a change of state in them. In the organic world, 
however, the case is widely different. It is the character- 
istic of living bodies that. they are always undergoing 
changes of state, and the changes are most characteristic 
and most conspicuous during the period of embryonic 
development. Thus nature does for man in the organic 
what he‘himself has to effect in the inorganic world, and 
it is only necessary for him to observe .and record the 
natural successive changes in order to be able to state a 
series of relations of antecedent and consequeit. Thus 
Hertwig says— 

“Every antecedent state is the cause of that which’ 
follows it... a living frog’s ovum is the antecedent 
which of invariable necessity leads to the establish- 
ment of a frog’s gastrula as a consequent, if only 
the conditions and circumstances necessary to further 
development are fulfilled: For the words antecedent 
and consequent one may equally well substitute 
the words cause and effect. Hence embryological 
research, which’ ‘describes’ the change of the frog’s 
ovum into fhe gastrula, asserts,a causal relation, and in 
so far as it does this for all the stages of the develop- 
ment of the frog from the egg, it asserts the law of the 
development of the frog.. In this sense the research of 
the last fifty years has brought to light the most im- 
portant causal knowledge. Is not the recognition that 
the ovym afid the espermatozoon are simple elementary 
organisms and that, as such, when the appropriate 
conditiofis are fulfillefl, they unite in themselves all the 
causes (exception being made of cause externe) which 
are necessary to th® production of a new being, and that 
they in fact bring,it into existence, is not this a causal 
recognition p? ; 

The above pdtagraph is quoted by Rouxeas illus- 
trating® very clearly the difference between hie and 
Leertwig’s standpoints. Hertwig imagines that the ends 
dfscienge are fulfilled by the enumeration andtescription 

e of different states, and holds that our task is finished 
when we are able to assert that any one'state invariably 
* proceetis from another -state immediately preceding it. 
Roux agmits the necessity and valge of this knowledge, 
bue declares that. it js only a step towards a causal 
explanation of thé phenomena, and is far frem satisfyiag 

. our desire for a full éxplanatéon. 
r An illustration will ‘serveeto make tRe® point clear. 
- Hertwig’seposition would be that of an astsgnomer who 
was content with thé truth atwited at by Kepler, that 
the observed suctessive positions of theeplanets are due 
e: tò their paths being elliptical. Having astertained the 
nature of the planets’ orbits, he would be just®ed in 
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asserting that, the oserved positions of the planets were 
due to—tha& is, were caused By—the fact that their paths 
are elliptical. But this would not be a sufficient causal 
explanation of jhe plan&tary movements. Theres is 
clearly q further question as éo why the paths are 
elliptical, and the qucidation of this question was reserved 
for Newton. Herjwig*would suggest that embtyglogicat 
inghiry should g{op shé6rt at a pojnt analogous to that 
gained by Kepler, and that we should: content ofrselves 
with the assertion thas tle states which we observe ‘in 


in@ividual ontogeni@s are what they are because the * 


organisms in question describe a sort of normal curve in 
the courses of their 'developmenf. It is hardly possite 
to refuse one’s sympathy to Roux when he declines to be 
content to stop at this point, and urges that the know- 
ledge hitherto acquired is but a p®eliminary to further 
inquiry. Everybody who has studied and reflected upon 
the facts of embryology must have felt the necessity for 
further enlightenment @s*to Why, and fn virtue of what 


inherent energies the ovum is able to go through the . 


complex succession of changes which lead to the 
establishment of the adult individual. Various theoretical 
solutions of the problem hava been offered, but they 
have not proved satisfactory. ' Roux steps fosward and 
shows that the only possible solution is by the method of 
experimental investigation. Since he himself admits 
that the problem was present to the mind of von Bar, it 
is clear that his aim is not new, and in this unimportant 


matter Hertwig is right; but if the aim is not new, it . 


has only recently become practical, and Roux may.lay 
claim to the chief credit of having seen that the time was 
ripe for, trying to realise. it. 

But it is one thing to have a legitimate and definite 
object in view,'another thing to devise the most appro- 
priate means of attaining to it. Roux has entire faith in 
experiment. Hertwig objects to the experimental method, 
because in the act of making an experiment one disturbs 
the normal course of vital phenomena, and obtains 
abnormal results, from which nothing can with certainty 
be predicated as regards natural processes, Bütschli 
has in a similar sense objected that the introduction of 
disturbing factors into ontogeny involves a complication 
in the results, which can onf be justly estimated when 
the elements of the meohanics of normal developmental 
processes are well ascertained. The answer to this is 


that no progress is possible if one allows one’s self to be 


discouraged by à riori objections and difficulties, and _ 
ethat the method of experiment, so far as it has gone, has 
been successful almost beyond anticipation. 

As regards the title “Developmental Mechanics” 
(Entwicklungsmechanik), Which Roux justifies at some 
léngth, it need only be said here that th equivalent 
“Exjeximental Embryology” most generally used in 
England and America, though not expressly disavowed , 
by hjm, differs in its connotation from the title which he 
has selectede, Thus omp 1769 “ Entwicklungsmechanik 
bedeutet also die Leh%e von den Entwicklungs- 
bewegungen#’ : the essential “idea is *not contained in 
the term Experimental Embryology. 

Roux’s last task is to defend his practical methods and 
resultse against the criticisms *of Hertwig, who has not 
hesitated to say that his preparationg were so imperfect 
in poinf of histological techniquee that rfothing could be 
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* inferred from them. Roux retortg with a criticism of 


Hertwig’s control experiments on the . game objects 
(frog’s ova), and it Is difficult to decide between two 
observers whe mutually accisé each other of inaccuracy 
and want of attention to detail. ` © 
So far as one can judge the advantage in tRe polemic 
lies with Roux, the more so because *he invites our con- 
‘fidence By asking any one who ig interested to come and 
inspect his preparations of hemiembriws, and to judge 
fer himself whether or not he has describedethem truly, 


. and whether they do net, Suppo the theoretical gon- 


clusions drawn from them. 
e 


BRITISH VERTEBRATES. 


A Sketch of the Natural History (Vertebrates) of the 
Brétish Isles. BY F. G. Aflalo. 12mo, pp. xiv+ 498. 
Illustrated. (Edinburgh and Lonfon: Blackwood and 

_ Sons, 1898.) i 
yya the host of þooRs «sn existence on British 
animals, it js a somewhat cùrious fact that, so 
far as we are ,gware, there is none which treats of all the 
vertebrates collectively, -with the exception of Jenyns’s 

“ Manual,” published ina835. Still more curiously, that 

particular work happefis’ to be omitted from the very 

useful bibliography Mr. Aflalo Bives at the end of his 
little volume! Under these circungstances, the work 
before us fills a distinct gap; and as it is beautifully 

iljustrated and brightly written, it ought to command a 





: 


. 7 ready sale among those desirous of knowing something 


about the higher animals of our islands without being 
bored by technicalities. r 
Needless to say, it is not a book for the professed 


- naturalist, and should not therefore be criticised from his 


standpoint. It has no pretence to be an advanced edu- 
cational text-book ; but is intended to appeal to those 
who have the “field-fever” strongly developed, and who 
are certainly in need of a cheap and portable volume 
dealing with all the vertebrates to be met with by field 
and flood in the British Isles. To be as accurate as 
possible without being dry, t8 produce a chatty little 
handbook, and not a disse®@ting-room manual, seems to 
have been the main object of the author ;. and in this 
laudable endeavour, in ou? opinions he may fairly claim 
‘to have succeeded. ° : 
One very‘notable feature in the book is that scientific 


names are relegated to a series of tables, prefixed to thee| 


groups to which they refer, and that in the text the 


animals appear under the popular designations alone.» 


, This certainly renders the volume much more readable 
than would otherwise be the case. Special attention is 
given to the life-history of*each animal treated ; but 
descriptive Getails sufficient to digtinguish the:speciés 
from its British relatives are added, and in thoge ®cases 


` ,where we have perused them, appear all that can be 


reasonably required. Ms 


Any nomenclatural fist f& now-a-days operto criticism, 
were we disposed to be critical on this subject. But in 
the main the author appears to have steed a fairly 


i” middle course between extfeme innovations and old- 


fashioned views. In one case he is clearly wrong— 
namely, in calling the marten Martes sylvatich, and 


o restricting Mustede to the polggats an& weasel’. In 
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eo 
bigds, we are glad tô see he employs genera mostly in a ° 
wide sense, so that the blackbird “and ouzelg appear ine 
the same genus as the song-thrush. . But thes are de- 
tails in which his readers have probably little or no 
interest, and which his critic may thegefore leave alone. e 


If we might suggest an imprvement, it would have? : 
been to curtail the amount of space d@voted to the | 


sperm-whale, which scarcely comes under the desigha- 
tion of a Britigh animal, and to give more details with 
regard to s8me of the smaller mammals. For instance, 
a little more might have been addeti‘as to the colour- 
changes of the squirrel, and the distinctive coloration of - 
the tail of the British form ; while fuyher, information as 
to the black variety of the water-vole being restricted to 
damp localities might have been desirable. Perhaps, 
however, the author is better acquainted with the tastes 
of his readers than is his critic; and personally we con- 
fess to much more interest in reading the anecdotes re- 
lating to ambergris than we should in wading through 
details of coloration of fur and feathers—important as 
these latter undoubtedly are in their proper place. 

As regards paper, type, illustrations (from the facile 
pencil of Mr. Lodge), and freedom from misprints, the 
volume appears all that can be desired. As an- 
Easter gift to friends, whether young or old, interested 
in the natural history of our own islands—which is the 
proper commencement of zoological studies—no volume 
could be more appropriate. R. L. 


OUR BOOK SHELF. 


. Canada’s Metals. By Prof. Roberts-Austen, C.B., D.C. L., 


F.R.S. Pp. 46. (London: Macmillan and Co., Ltd., 

1898.) l f 
THE address which Prof. Roberts-Austen delivered at 
the Toronto meeting of the British Associatiqn last year, 
and afterwards repeated at the Imperial Institute, was 
so well received on each occasion that there must be 
many who will welcome its appearance in book form. 
The main object of the address was to indicate the 
nature and distribution of Canada’s mineral wealth ; but, 
to lend additional interest to the subject, and afford a 
base for experimental illustration, a specific tnetal— 
nickel—which is especially Canada’s own, was given the 
most prominent place in the discourse. ° 

How great is the mineral wealth of the Dominion is 
understood by all who know the wo%k and publications 
of the officers of the Canadian Geological Survey. Re. 
port upen report have been published on the mineral 
resourceg of the various provinces, but áhey h&ve mostly 
gone ynrecognised in England, and British efforts have 
been tardy in developing the riches in Canadian territory. 
Ten years ago Dr. Dawson published His exhaustive 
and glowifig report on the mineral wealth of, British 


Columbia, in which he pointed out the richness of the ¢ 


region in auriffrous deposits, and stated that alluvial 


gold would probably be found in the bed of ewery tribu- e 


tary of the Yitkon. Had British cApitalists known how 
to value reports of tħis character, they would leng ago 
have developed the Yukon basin, instead of waiting 
urftil the sucess of placer mining gat Fotty Mile Creek 
in 1896 called public attentign to the extraordinary*rich- 
ness of the distvict in preciqi? metals, The faéts brought 
together by Prof. Roberts-Austen will, however, help to 
make the extent and vagiegy of Canqda’s miner®l deposits 
better known than they have been, and will also show 
that, large as i@the output at the prêsent time, it will 
certainly be ghormously exceeded in the futures $ 
o 
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4. From the generad Subject of Can&dian mineral gre- Elneniary Botanye By Percy Groom, M.A., F.L.S. ° 


he x athe afd the need for their development, , Prof. Pp. x-+ 252.. “London: G, Bell and Sons, 1898.) 
oberts*Austen passes to a partecular metal—nickel. IN his preface the author e&plaifis that his’ object has 
The splash of a falling marble whichis dropped into | been “to place the subject before elementary students. 
ts milk, and of a Sold bullet dropping into molten gold, is. | in such a way as to exercist to the full fheir powers sof 
e*shown, by means® of reproductions of photographs, to | observation, and9 to enable. thgm to make accurate 
bear a resemblance to’the splash produced upon armour, | deductiofis for themselves from the facts which they 
s plates by profectiles. To prevent the marble from enter- | observe.” The book igwritten on the assumption that a 
$ ing thg milk, the surface of the liquid might be hardened | compound microseope is not employed; and@ dn the 
by freezing it. Using this illustration, Prof. Roberts- | section on phygiology ‘noeknowledge òf the histology 
Austen ingeniously explains that in a Simjlar way an | of @ants is assumed. There are ‘already numerous 
armour plate should have a face of rigid steel to | books more or less syjtagle as guides to the studéht 
break up’a projectile, and a tough back to save the | of elementary. botany, some Sf them so excellent as to `, 
plate from fracture. These conditions are obtainedeby | leave little, if anything, to be desired in their special 
the addition gf 4 qr 5 per cent. of nickel to steel. > fields. But they either omit a good deal that might 
There are many curious points connected with the | feadily enough be examined and verified even By 
relations of iron and nickel, and several of scientific | beginners, or they require such a use of the compound 
interest are described in the present volume. Every one ¿microscope &s is scarcely practicable in the teaching of > 
interested in the properties of metals, or desirous, of | botany in schools. A book on thg lines indicated by 
obtaining a concise and trustworthy account of Canada’s | Mr. Groom should grove very helpful alike to beginners. 
mineral riches, should read what Prof. Roberts-Austen | and to teachers; and would doubtless be welcomed if felt 
-has to say upon these subjects. to be the result of adequate personal experience. But 
: ; : we cannot altogtthereechgratulate tht author on his. ; 
Hann, Hochstetter, Pokorny—Aligemeine Erdkunde, | success in carrying oft his ébjects, despite the merits. , 
Fiinfte, neu-bearbeitete Auflage. 1. Abtheilung: | of his work, especially if it is intended as a school-book.. 
Die. feste Erdrinde und ihre Formen. Von Ed. | Children can scarcely be expected to btnefit as mucl» 
Brückner. Pp. xii + 368. (Wien: F. Tempsky, | from the study of general morphology as from the 
1898). examination of selected plant, in which they -could 


IN undertaking to produce a new edition of Hochstetter’s | Observe and gradually become’ fmiliar with the various. 
share in the Allgemeine Erdkunde, Prof. Brückner very | Structures and life-histoties. = —— > — 
wisely determined to rewrite the whole section,’and so to | The definitions of terms are at times scarcely in keep- 
è bring it into line with contemporary methods and results. | ing with general Ssage ; for example, those of compound 
The scope of this treatise on ‘the crust of the earth and | “eves, estivation and _vernation, and compound fruits. 
-its forms includes a sketch of petrography, geological | It may be questioned whether the statement—“ that 
structure; stratigraphy, the agencies which work on the | Portion of a single flower which persists after fertilisation , 
earth’s surface (classed as endogenous and exogenous), | Until the seeds are ripe is termed the fruit ”—is preferable 
the forms of the crust, and the morphology of the land- | tO the usual definition. The classification of fruits also- 
surface.. `| is unsatisfactory. 

Prof. Brückner follows Richthofen and Penck for the | , Such a statement as that’ “a root can'only produce as 
most part ; but his range is.wide, and he pays due regard lateral members branches like itself” is misleading, and 
to the work of British and American geologists. It is | indicates want'of care. The production of buds by roots: 
particularly noteworthy that an authority who knows the | can easily be verified ; indeed, the author refers to their 
Alps so well should refrain from making them the main | growth on roots under “adventitious shoots.” , 
source of his illustrative examples. In speaking of the In the physiology a knowledge of chemistry is assumed 
interior of the earth the author leans to the view of the | t° an extent beyond what is to be looked for in many 
central part. being in a gaseous state, the gaseous rock | Schools. In consequence a good deal ‘of this section 
‘being reduced by intense pressure toa higher density than | Could be’ little more than words to those for whom the- 
„any liquid known pn the surface ; but he quotes and very book seems to be intended. The plants treated of all 

‘inepartially discusSes the more generally accepted view of | belong to the flowering plants, though there seems no 
a solid earth due to the raised melting-point of rocks under | 8004 reason why representatives of the larger eryptogams_ 
pressure. Earthquakes are treated at some length ; but | Should not find a place in suah a work. But the task of 
the work of Milngis not referred to, Rebeur-Paschwitz | @ censor is unpléasant; and although it has beem 
being the principal modern authority cited. In dis- | necessary to criticise wHat must impair the usefulness of 
e cussing the origh of land-forms, more weight is given | the book, we gladly recognise that it Should often be_ 
than m wost text-books with, which we are familiar to 4 found suggestive by teachers and others. possessed of 
the importance 6f tilted or vertically displacede blocks of | Sufficient knowledge to avoid being misled- where the 
crust,eand relatively less importance is attribeted to ¢ TİSK. exists. . The book is well printed, angis of very _ 
folded structures. In treating of the régime of rivers | Convenient size, and the illustrations are good and! 
@ad the classification of land-forms, Prog. Brückner | BU™erous ; but it would have made them more useful 
° follows*Penck closely. e | had some of them been repeated where more than once + 
.? A number of useful references are given to special particulatly referred to and explained! References ‘to 
works treating on the special departments under notice ; | figures, sometimes many pages back,.afe apt to be 
and itis ‘gratifying o find a fair proforfion of English | 'ritetwig. a o uap 
ea books amongst.those cited. In ¿speaking ‘of caverns, | Alembic Club Reprints. No. 13. The Early History of 
hgwever, the author fails to mention M. Martel’s| Cjlorine. No. 14. Researches on Molecular. Asymmetry. 
. „important respaschts; or to refer to the Speleologjcal Fp. 46 and 48.. (Edinburgh: W. F. Clay, 1897.) 
Socigty. Thé revisifn of the work is very fhorough ; the | THE first a these reprinfs contains translations of papers 


t 





“3 only serigus misprint of poper names we have noticed | by Carl WiJhelm Scheele (1774), C. L. Berthollet (1785), 
G is the citation*of the atthor ef the Mundu8 Subterraneus | Guyton de’ Morveau (1787),and J. L. Gay-Lussac and 
*  , as “Kir@bner” in place of “ Kircher.” ee L. J. Thenard (18¢9). This ¢olume, together with the‘ 


This important work, so WeK-written by a master of | earlier reprint. in this series (Ne: 9); containing Davy’s 
His subject, is sigaply one amongst ma@yy German books | reseagches, completes the history of chlorine from its dis- 
, æn physical geography, a class*still very, poorly .repre- | covegy by Schgele to the “proof. of its “elementary nature- 
. sented if the English language. * H.R. M. by Davy. The imposance of this figcussion upon the: « 
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. development of -chemistfy is obvious, but it is sorhewhat 
difficult to step back from what is now common-place 

‘knowledge, to the standpoint of these earl? pioneers. 

The paper of Scheele, although worded in terms of the 

theory of phlogtston, is remarkable for its terseness and 

lucidity, and for the clear and correcteideas expressed 
* upon the nature of the*new®gas. Indeed, if the word 
hydrogen be substituted for phlogistonsScheele’s explan- 
ation of, the action of hydrochlor& agid upon the black 
-oxide of manganese almost represents our present knéw- 
ledge. e Berthollet, on the other hanfi, writes ery 
vobuiminously upon a very slender experimerttal basis, 
and as an ardent exponent 8f the views of Lavoisier, 
° concludes that chlorine gas‘is the dkide of an .unkn8wn 
radical, and this fixed idea leads to quite erroneous 
ineerpretations of observed facts. 
That the effect of a preconceived idea, however, is not 
. always prejudicial, is shown in the two léctures by Pasteur 
_ on Molecular Asymmetry, which form the contents of the 
second of the reprints under notice. Here Pasteur 
distinctly states that but for his precOnceived idea as to 
the inter-relation of hemihedry and rotatory phenomena, 
he would not have discovered éhe opposite hemihedry of 
the paratartrate and tartrate of soda@and ammonia; a 
‘difference missed by so careful an observer as Mit- 
scherlich. e : 

’ The, English translation of these famous lectures 
possesses all the charm of the original. In them we have 
-a complete account of Rasteurs work on optically active 

* «compounds, and, as the editor states in the preface, it is 
remarkable that the three ways of separating optical 
isomers here described are still the nly ones known, 
and that there is scarcely a statement which would be 

“changed if the whole were to be written to-day. 


Af Practical Toxicology for Physicians and Students. By 
Prof. Dr. Rudolf Kobert, late Director of the Pharma- 
cological Institute, Dorpat, Russia. Translated and 
edited by L. H. Friedburg, Ph.D. Pp. xiii + 201. 
(New York : William R. Jenkins, 1897.) 

“THE work before’ us is a translation of a book ‘by Prof. 


Kobert, the second edition of which was issued in 1887. | P 


“While the author was engaged upon his “ Lehrbuch der 
Intoxicationen,” by which he is for the most part known 
‘in this country, and with which the present work must 
‘not be confused, he allowed the latter to run out of print. 
In 1894 he wrote the third German edition, and it is 
this which Dr. Friedburg has now translated and edited, 
three years after its issue. As we have not had the 
opportunity of seeing the third German edition of the 
original, we are’unable to measure either the quality or 
extent of Dr. Friedburg’e editing. With regard to 
his translating, it is the worst, whfch has ever come 
ander our notice. In fact the English language, in Dr. 
Friedburg’s hands, is extremely difficult to understand. 


As this is a very strong statement it behoves us je 


to give an instance, which, by the way, is not the 
-worst.we could find. Dr. .Friedburg is speaking of a 
` aise of blood pressure of peripheral origin. “If this is 
the case, the rise must obtain after the injection of the 
poison into the blood of an animal even if the marrow 
of the neck has been cut through and whose spinal 
marrow has Been drilled ‘out:” We quote this instance? 
since it shows that the author is not only deplombly 
ignorant of the English language, but has no knowledge 
of the English equivalents, of German physiological ẹx- 
‘pressions. Dr. Friedhyrg’s Latin is-no better than® his 
English ; the plural of vagus igealways.. writtth “ vagii,” 
and so polymorphic is the declension of this noun that 
we find the nominative singtilar written “ vaghs.” 
> ` To turn from the manner ef the book to the matter, 
vt is undoubtedly full: of information, and, if properly 
translated by some one acquainted with pharmacological 
method and the English language, would be valuable to 
e both the pharmacolgist and toxigplogist.® F. WT. 
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Whence did we come? and Whither do w go? Bye 
Frederick Hovendgn, F.L.S., F.G.S., ER MeS Pp.* 
xiv + 290. *(London : Chapman and Hall, 1897.) 

MANY matters are dealt with in this book, ranging from 
the stellar universe to cell structures About half thee 
text is made up of quotations from the writings and utter- 
ances of men of science, distinguished arel otherwise, 
and the remainder consists of perplexing conclusions 
which the extracts are held to support. Excessive zeal 
is shown in establishing fundamental truths, but that may 
be forgiven.” It is when the, author expands into the 
ether, so .as to embrace in his comprelfensive idea such 
diverse subjects as the Pentateuch and the currency ques- 
tion» tat we lose the connections of the argument. The 
chief conclusions arrived at are state in the following 
words :— \ : 

“From the combining power of the strongest species 
of atoms under the influence of Ether, arises the form- 
ation of cells. . 

“Cells under the influence of the strongest cell group 
themselves to form highly complex structures or organ- 
isms, hence the most complex of all organisms—Man. 
The activity of cells forms that activity we call Human 
Life. Thus Life is the sum of the activity or energy of 
molecules formed of atoms.. 

“The power of the regeneration of. molecules causes 
regeneration of cells, and this causes regeneration of 
Life. -Life is eternal.” 


La Tubegculose et son Traitement hygitnigue. Par 
Prosper Merklen, Interne des hôpitaux de Paris. 
Edited by Felix Alcan. Pp. 190. (Paris: Ancienne 

_ Librairie Germer, Bailliére et Cie.) 


Tus little book forms No. cxix. of the “ Bibliothèque 
Utile” series, and is certainly calculated to serve a 
useful purpose. It addresses the public, and not the 
medical profession. The nature of tubercular disease is 
very clearly and accurately set forth ın plain. language, 
together with its chief manifestations in man, and-the 
rinciples underlying its prophylaxis and treatment. It 
is indisputably true that in the case of a pgeventable 
disease like tuberculosis, which constitutes one of the 
main scourges of civilised man, a dissemination of sound 
knowledge on the subject is the first necessary step in 
educating public opinion up to the hygienic require- 
ments and sanitary restrictions which are demanded to 
check its spread. The present brochure is ą créditable 
effort in this direction: the author kas succeeded in 
placing home truths on the subject in a very clear light, 
and .his remarks cannot fail to be of direct. béhefit to 
the pubtic. ‘ 


e 
Marriage Customs in Many Lands. By the Rev. H. N. 
Hutchinson, B.A., F.G.S. Pp. xii + 348. (London: ° 
Seeley and Co., Ltd., 1897.) è . ° 


MR. HUTCHINSON, forsaking geological subjects for a 
time, presents in this volume a purely popular account 
of the quaint customs connected with marriage in man§, 
parts of thé world. He has not attempted to sliscuss 
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the scientific questions relating to the history and origin e 


of human marriage, but has merely aimed at providing 
the general publice with readable descriptions of curious ` ® 
nuptial ceremofiies of various peoples and*races. ` The 
readers for whom the®volume is intended will finel much: 
to interest and amuse them in åt; and the excelleht 
illu&Strations—among the best of their Kind—give thee 
book additional attraction. Quthorities may not dpree 
with all Mr. dlutchinson sgy$; but, as the Wook is a 
compilation, the mistakes are usually the mistakes of the 
sources fron?*which theginformation has been derived, 
and the only ¢ritigism thaf can be offered is whether the 
author has exertised sufficient discrithination in -the 
collection of nfaterial. ‘ š a 
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WETTERS, TO THE EDITOR 


pressed by his correspondents. Neither gan he undertake 
to return, or®to correspond with the writers of, rejected 

e manuscripts intemded for this or any other part of NATURE. 
Vo notice ts taken of Anonymous communications, | 


s 
Misleading Applications of Familiar Scientific Terms. 


May I, not as an expert in science, but as one who has made 
some research into the conditions of lucidity, veature to thank 
you for the protest which @ppears in your current number 
against a misleading application of the familiar term “ Light” ? 
This is not of course the only instance of the kind; but it seems 
especially regrettable as tending, by the very success and” popu- 
larity of the Le@ture$ reviewed, to introduce gratuitous confusion 
into youthful minds. - : ae 

I may perhaps be pardoned for adding that I was fortunate 
enough in my little book, ‘‘ Grains of Sense,” published last 
year, to anticipate the verdict of your reviewer, and to point 
out how much, in this and similar cases, such modes of ex- 
pression on the part of scientific men tend on the one hand to 
diminish our precious and too slender store of clearness of 
thought, and on the other to hinder the progress of science 
itself. z V. WELBY. 

April r. - : 
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The Kinetic Theory and Radiant Energy. 


In the course of the discussion which took place in your 
columns during the winter of 1894-5 on the kinetic theory of 
gases, emphasis was rightly laid on the difficulty of eeconciling 
the law of partition of energy among the different degrees 
of freedom of molecules of gases with the large number of 
such degrees of freedom indicated by their spectra, and, 
generally, of explaining, on the kinetic theory, the relations 
between matter and the ether required to account for 
radiation. It was even suggested, by one writer, that the ether, 
with its vastly larger number of degrees cf freedom, must 
ultimately absorb all the energy of the molecules. I instanced 
the case of a sphere moving in an infinite mass of perfect liquid 
as exemplifying a system where no such’ ultimate absorption of 
energy would take place, and pointed out that everything de- 
pended on pe laws according to which transférence of energy 
took place Detween the molecules and the ether. 

The object of this letter is to show that the subsequent 
discovery of the Röntgen rays has suggested a theory of the 
radiation of heat which may possibly throw considerable light 
on the difficulties referred to by affording an answer to the 
question, ‘‘ If the temperature of a gas is proportional to the 
mean translational kinetic energy of the molecules, how comes 
it ghatethis kinetic nergy can be transferred from one set of 
molecules to another by radiation through the ether?” 

Consider the Röntgen rays: we know, firstly, that they are 
produced by the impact of the kathodic rays on the Crookes’ 
tube, these latter consisting not improbably of streams of 

e bombarding molecailes ; secondly, that they not only have the 
power of discharging electrified bodies, but also of modifying 
the eleGtrieal statesof gases in such a way as to enable these to 
discharge bodies. In this modified air, to which Villari has 
applie® the somewhat barbarous name of ‘‘aria X&ta” or 
txd. air,” some kind of dissociation of the electrons must 
-mecessarily have taken place. e 

Argui®g from analogy the idea suggests itself that the 


@ encounters between molecules of a gas, no less than the kathodic 


bombardments, may give rise to radiations, and these, too, 


® when {gllitg on another mass of gas may Modify the electrical 


state of its m@lecules in such a way that their Original electrical 
state is enly restored by encounters bet€veen them. 
Now taking, as asimple illustration, two oppositely electrified 
eperfectly elastige dondgcting spheres; as these approach @ne 
another, they‘acquire kinetic energy in virtue of their attraction. 


On coming into contact they @#e_ discharged ang the attraction. 


ceases, so that “theit* kinetic eflergy of separation is greater 
than thatewhich they had previously to comme within each 
other’s influence. Ag@in, hes % tharged and an uncharged 
body impinge, the, charge is distributed b&gween them; they 
yepel one another as they separate, afd again acquire an increase 
of kinetictenergy—as in the ordinargy pith-ball experiment. 
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` to bê considered. 
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Tt follows thatthe ¢ncidence of rays possessing the property 
suggested ahpve will tend to incigase the temperature of a gas. 

The discharge which takes place at an encounter will, how- 
ever, be an oscillatory oneg and will lead, therefore, to further 
generation of undulatory rays. ce 

Considering two"masses of gas at, unequal temperature, the 
impacts iif the hotter gas, being the more frequent and violent, 
will give rise to the emorg copious emission of rays, and these 
falling on the cooley ga8, will produce the greater alegtric dis- 
soctation resulting in the gregter acquisitions of kinetic energy 
in c@blisions betw@én the molecules. The feebler rays from the 
colder gas will have less effect on the molecules of the hotéer 
one, and the kinetic en@rgy® supplied in this way will not 
coffpensate for that l@st by radiation. 
exchanges” will hold good. . , 

A still more important consequence of such a theory is thgt 
no interaction will take place ‘between the ether and molecules 
except where therg are encounters between the latter, and, 
moreover, th@ interactions which occur in ‘an isolated mass of 
gas will not affect|the translational velocigy of its centre of mass, 
nor the angular momenta about axes through its centre of mass. 
Thus it results that the celestial bodies go on in their course 
experiencing no resistance whatever from the ether. 

On the other hand, pegs thatelight fron#distant stars is not 
absorbed before it reachegthe earth, no longer implies the com- 
plete absence of matter in interstellar spage. Isolated molecules 
will absorb no energy from the ether; and so long as the mole- 
cules moving about in interstellar space are assumed to be so 
few and far between that collifions practically never*occur, 
there will be my wis to impede tHe: passage of light or heat 





rays. It is only|when such rays’ fal on assemblagés of mole- 
cules sufficiently dense to possess the attributes of what we call 
matter—as, for éxample, when they reach our atmosphere— 
that absorption of ergy will take place. os 
The phenomena of irreversibility and of degradation of 
energy would thus, so far as the present view goes, be re- 
stricted to material bodies, and hence-the conditions necessar’ 


for the existence of life on our earth may have been brought N 


about without the enormous waste of energy which would be 
required in the absence of some such theory. 

A, photo-voltaic theory of ‘photographic action formed the 
subject of exhaustive experimental investigation at the hands 
of Herr Luggin last year, and photo-voltaic theories of vision 
have also been proposed. ‘It would thus seem that the analogy 
between the action of heat rays, visible-light rays, ultra-violet 
rays and Röntgen rays may be complete. The question still 
remains, /ow are ethereal waves able to affect the electric state 
of assemblages of molecules? But since Rontgen-ray physicists 
have proved that they do this, the question has to be faced 
in any case. It is now rendered no more difficult, and, on 
the other hand, our theoriesesf the relations between ether and 
matter are simplified by referring radiation of heat to the same 
phenomenon. .G. H. BRYAN. 





e 
Note on Mr, Wood*s Method of Illustrating Planetary, 
*Orbits, 


I FEAR that Mr. Wood’s beautiful method of illustrating 
planetary orbits by means of a bicycle ball rolling on a glass 
plate about the pole, of an electro-magnet (NATURE, April 29, 
1897), has rather fallen into disrepute in the minds of many 
physicists since its criticism by Mr. Anderson in NATURE, May 
13, 1897. Mr. Anderson there states that the law of attraction 
in such a case would be that of the inverse fifth power of the - 
distance. This could only Be true if the ball were of very soft 
igon.. A bicycle ball is far from this, and becomeg strongly mag- 
netised after brief useein the experiment, behaving like a per- 
mandhtmagnet of great coercive force. Under these conditions 
the attraction between the pole and the ball will vary approxi- 
mately as the inverse third 'power. There is also another factor 
If the true pole ligs below the glass plate, . 
only a certafif component ofthe total force is active in producing 
the attraction towards the centre of motion. To determine what 
the law of vagiation of this compbnent willbe, I have had one of 


my students take a number gf series of observations on the am 


attraction of a bicycle ball along a° plane perpendicular to the 
axis of a magnet. 

In the experiments the magnet was horizontal, and the bicycle 
ball (ith its magnetic axis vertical was fastened to one end ofa 


Thus the ‘‘theory of ° 


strip of 8pring brass, thesther end of whithgwas clamped fastin ° 


` . she eat 


” 


e s 
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a sliding clamp so as to be raised and lowered? The bending of 
the brass strip under the Attraction of the magnet®on the ball 
was measured by means of a telegcope and scale, the mirror 
being fastened tothe end of thesstrip. As the motion of the 
ball was entirely in a plane perpendiculartto the axis of the 
magnet, the law of variatio& of f@rce must have been wery nearly 
the same as in the orbit experiments. . 

’ When the ball was directly over the*true pole, which lay about 
Icm. frdm the end, of the conical polg-piec®, the law was nearly 
that of the inverse cubes the obs&rvations beimg taken between 
the limif$ of 3 cm. ahd 14 cm. from the axis of the mafnet. 
Other series were taken with the lane of motion of the ball at 


e different distances from the pdle, and it was found that with she 


plane of motion at 2'8 cm. from the true pole the law of the 
inverse square was very closely obeyed between 4cm. and 14 cm. 
fr@m the axis. These limits cover the region in which the orbits 
would in most cases be formed. The exact law of force as 


. ‘determined by least squares from seven olfservasions between 


the abpve limits was’ that of the 2°1 power of the distance. 
z Louis W. AUSTIN. 
The University of Wisconsin, Madison? Wis., March 16. 





An Extraordinary Heeon’s Nest. 


I SEND you a photogfaph of probably the most extraordinary 
heron’s nest ever discovered in this or any other country. During 
a gale ié was blown from the tep of an elm tree in the heronry 
on Stoke Hall estate in Notts, the seat of Sir Henry Bromley, 
Bart, It iseof unusual sizegand almost exclusively composed of 
wire of varying lengths and thickness; the centre, or ‘‘ cup,” 
alone being composed of fine twigs, grasses and feathers. 
Several other nests of the heronry, which had also been blown 
down, contained pieces of wire cleverly worked in with twigs in 
the usual way, but this was the only one entirely composed of 

t material, as far as the main structure is concerned, There 
are happily now a very flourishing heronry at Dallam Tower, 
Westmorland, the seat of Sir Henry Bromley’s son, Mr. Maurice 





Bromley-Wilson, and although I have been familiar with it ‘ off 


_ ‘and on” for very many years, and with several other heronries 


in various parts of the country, I never knew of the-birds using 
wire in the construction of their nests. I have several records 


e of rooks using wire in large quantities in the construction of 


r? 


their nests. Particulars of one véry remarkable instance were 
published in the Yorkshire Weekly Post of May 19, 1894, and of 
another in the same paper for June 23,°1894. Both of these 
freaks took place in India: one at Calcutta, the other af Ran- 
goon. The other curious feature of the Stoke Hall phenomenon 
is that there is, and never has been, any lack of ordinary building 
material, and that all the wirg used must have been carried a 
great distance. .° G. W. MURDOCH. 
Westmorland. i 





“The Stor? of Gloucester.” 


REFERRING to your article (p. 221), I think you cannot have 
looked at pages 70 to 117 of the Gloucester Small-pox Epfdgmic 
Blue Book, by Dr. Cqnpland. I have analysedPall these tases, 
and here is the resni. e = E bd 
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Dani č e D at Deaths œ g: 
ti 7 . er cent, p 
e eis ion, z ases eal pa cece! rt 
: : R ` e ® 
st Onvaccinated ”— F e ° 
These contain 21 cases, I0 je A Ld 
deaths, whose description in- é 
cludes the word vaccination . is 
or vaccinated be ase ave 679 287 Azz 
**Vaccinated in jnfancy,” no de- 
scription @f vacc. marks | 788 9I 15 
Do. ‘no marks,” very abundang ‘ ' 
‘small-pox eruption ees 35 13 37°1 
o. Sone” vacc, mark ... 30 3 10°O 
O. two dO, aa nee nee eee 100 10 10'O 
Do. three do. o,f IIF] Org 92 
Do ‘4, 5, 6, 7 and § vace. . : 
E a a eat. | cnait eotne “tee 197 13 | 6'5 
Do. (?) v. marks, very abundant 
eruption weet aes, wea 9 4 44°4 
Totals 1979 434 2a1'9 
The accepted fatality before Jenner’s birth was ~.. 166 ` 
There were— Cases. Deaths. 
Re-vaccinated cases at Gloucester 173 9 5'2 


These had all kinds of v. marks 2p to 8 in number, and some 
had been repeatedly re-vaccinated ; one ‘‘ often” re-vaccinated. 
If the same energy had been put into a critical proof of the 
vaccination? of each one as was into avoiding condemning 
vaccination, there would be little to show, even in fatality, in the 
above for vaccination ; as it is, it kills every vaccine dogma. 

ALEX. WHEELER. 





Mr. WHEELER, it must be assumed, is wishful to prove that 
the fatality amongst the vaccinated is as high, or at any rate is 
not lower than amongst the non-vaccinated. It is surely not 
necessary for him to separate vaccinated cases into those ‘* with 
marks” and those with ‘“‘no marks,” since to him it should be 
immaterial whether.a patient be vaccinated or not. 

Taking Mr. Wheeler’s own classification, we find that of the 
unvaccinated cases, 679 in number, 287 died, gi®ing a per- 
centage mortality of 42'2; whilst of the vaccinated cases, 1300 
in number, only 147, or 11°3 per cent., died. These figures. 
should surely be enough to settle the question as regards per- 
centage mortality, and the. mere inclusion of the 21 cases and 
10 deaths, whose description includes the word ‘* vaccination 
or “vaccinated,” does not in any way invalidate,the genera 
conclusions to be drawn from these figures, + å 

If now, however, a class for the ‘‘under-vaccinated ” be 
included, the second class may be divided into “‘ undet-vaccin- 
ated” 8q cases with 27 deaths, or 30°3 per cent., and vaccine 
ated 1211 with 120 deaths, giving a morality of orily 9°9 per 
cent. It is evident that Mr..Wheeler’s table in no way conflicts 

, ith the figures given in the Report (except in one small parti- 
cular, noted below), but is basgd on a misconception Qf the term 
“*under-vaecination” as used by Dr. Coupland, who used the 
term to signify those cases of small-pox which had undergone 
vaccination at any time within the (generally acgepted) pertod 


\ 


of incubationg z.e. fourteen days before the appearance of thf, 


ragh. In the list of ‘‘unvaccinated” cases are includes a few 
which were actually vaccinated in the invasion period. No 


doubt some of théSe should be placed in the vaccinated class ; i 


but others, again, shpuld be grouped in the unvaccinated class. 
The Royal Commission reckoned the “vliole group, ihstead 
of a large proportion, inethis latter class, whieh is perhgps not 
strictly scientific and accurate. Y ) 
far gurther astray in including them all in* the vaccinated class, 
which is clearly erroneous. It may be péinted ott in this gon- 
nection that, in his recently plished work, Dr. Gory gives 
some -most intefesting facts which terfd te show that vaccinal 
immunity is ngs obtained until nine days have elapsed after 
inoculation, It would be easy, therefose, from the table on 
page 149 of the Report, to divide the total 89, there reckoned 
as ‘funder vaccinatfon,” into two sections : eA those vaccinated 
before, and (4) tRose vaccinated within eight days, of manifesting” 
small-pox. ‘If this-were done, there would be added (a) to the 


e ° e 
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Mr. Wheeler, however, goss . 
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a‘ vaccinated,’ class 19 cases with 3 deaths; and (%) to the 
# unvaccipated ” olass 79 cases with 24 deaths. bd 
Without checking Mr. Wheeler’s figures by laboriously going 
‘through pages 70-J17 of the Report, it is siftply necessary to 
-deduct those “ undey-vaccinated” from his several lists. His 
eclasses of “no marks” and ‘f? marks” correspond with Dr. 
Corfpland’s groups of ‘‘alleged” and “ doubtful” vaccination, 
-except that Dr. Coupland’s figures give one case less and one 
de&th more than Mr. Wheelers. Although it is highly prob- 
able that many of these uncertain and doubtful cases were really 
unvaccinated, the Report includes them, as, des }{r. Wheeler, 
in the “‘ vaccinated,” class (see page 153, &c.). 
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colled from careful observation weighs with him as such or 
more than dô the figures he as brought together ; and it is certatn 
eo 
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Mr. WHEELER’S FIGURS@™BISTRIBUTED ON PLAN OF REPORT. 
. e k o 
; Š r : 3 
~ Mr, Wheeler's table. E 2 $ g 2g d f El F z 3 = 
39 oOo 'S 3 
: SS a o—--* . 
— Cases. | Deaths | ‘— {Cases. |Deaths. |Cases. |Deaths. |Cases. |Deathe. |CaSes. |Deaths. |[Cases. |Deaths. {Cases. |Deaths. 
x e 
“*Unvaccinated” ... i. 679 | 287 | 422 | — — — _ —| — a 679 287 679 | 287 
“'Vaccinated in infancy,” . | . Y 
no description of v. . y i 
marks... ok wee ee 788| gt | irs } 730] 7o |-— | — —j; — 59 | 20° ®— — | 789"| go* 
Do. “no marks,” very . 
abundant small- pox ° : 
eruption... pa y 35 13| 3711 — | — | 35) 13 |] —| e] =] — |-— | — | 35] 3 
Do. “one” v. mark ... 30 3 | loo] 29 31—-] -= —| — Ii] — j— — 30 3 
Do. “two” do. ... u. 100 ro | 10°0 | 92 8 i=] — >| — 8)' 2 | — -- | 100] 10 
Do. “ three” do. es I4l |. 13 9'2 | 130 9 — — —]| — u| cq i — [jiy] 3 
Do. 4, 5, 6, 7 & 8 do. 197 13| 65 |187] 12 —- — | —]| — io]. 1 |— — | 1971 13 
Do, *?” v. marks, very ' 
abundant eruption 9 4i 44l — i — 5 3 3 2 —| =- i— — 8" | 5* 
1979 _ 434 21°9 [1168 | 102 | 40| 16 3 | 2 89 | 27 |679 | 287 ]1979 | 434 
Fatality ..] ... | 87 — | 40:0 | — | 666 | — | 30°33) — | 42°21 — 21'9 
é i 

















* Discrepancy due to inclusion by Mr. Wheeler of one death too many among “vaccinated in infancy,” and one case too many among the 


“1? vaccinated.” 


It is difficult-to grasp Mr. Wheeler’s point in’ presenting the 
figures in this way. It might be useful if these questionable 
-cases had all heen tunned over to the ‘‘ unvaccinated” class ; but 
wh does he detach them from the rest of the admittedly 
vaccinated? He could fiot have intended to show, as.his own 
figures do, that post-vaccinal fatality diminishes with a rise in 
the presumed. greatereefficiency of vaccination as evidenced by 
the number of scars. Dr. Coupland does not enter into the 
equestion of marks, *It has been done over and over again, and 
in bote hig Dewsbury and Leicgster Reports Dr. Coupland 
makes a most valudble contribution to this.question. »The main 
object qf the inquiry at Gloucester-was to determine thg broad 
‘question of the occurrence: and fatality of small-pox in the 
ydtcinated and unvaccinated. : 

Rehan the most important point that the GlouceSter epidemic 
illustrated is one that is passed over by Mr. Wheeler, and 
‘one which unfortunately appears as thougk the opponents 


e of vaccinatjon in their: pursuit of a fad had become callous 


to the fate, ig this instance, of the Gloucester children, but 
also of ‘the childran wherever there jian outbreak of small- 


poy. sah pe = “5 : 

Ebout «the effgct$ of the vaccination or non-vaccination,of 
thildren there can be 1% dispute. In this conn&ction it is only 
necessary to refer to the figurege of those attacked between one 
and ten years ofage, andeespéciglly at the incitlamce rates given 
near the end of the Report. Indeed, if only those households 
are taken in which some,vacginated,chjldren are to'e found, it ap- 
pears that the incidence of small-poxamong thg vaccinated children 
was only Io to 10o0fthough amongst their unwaccinated brothers 
and sisters jt was 10 to 14; whilst the death rate (per 1000 of those 
exposed to infection) was for the vaccinated less than 4, for the 
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that if those who deny the eficacy of vaccination could have the 
experience that he has had, they would cease to hold the view 
that he is prejudiced. “Any ene who considers his Report 
judicially must confess that he has presented the facts extremely 
fairly and impartially, and that hegvinces far less bias than those 
who, on very slight and shadowy information, are undoubtedly 
unreasonably opposed to vaccination—the very people, in most 
cases; who bring the charge of partiality. Every one knows that 
where large numbers of statistics have to be collected, errors 
of fact may creep into records, and that, with fuller knowledge, 
slight modifications may have from time to time to be made. As 
eregards the main facts of Dr. Coupland’s records, however, the 
most exacting will find it difficult to trace any important. in- 
accuracy. In respect to the records concerning children the 
facts are indisputable, and ,lead to the mournful conclusion 
that amongst these there world have been vastly less suffering 
‘amd far fewer deaths in the Gloucester epidemic, had not infant 
vaccigation been so widely neglected. 
As e 


were stated to have been re-vaccinated. Assuming that each of 
these was really and efficiently re-y}ccitated—a large assumption 


—the fatality would be 4°7?@r much below the general vaccin- , 


ation rate. There are, however, several difficulties to be Sur- 
mounted befobe a satisfactory demonstratiorfof the relationship of 


regards re-vaccination it is difficult to see how Mr. Wheeler 
obtains the figure 173. In the table (p. 46) there are given 190 who, 


re-vaccination to smallpox canebe ayrived at ; and one of these ewe; 


especially, that of the true interpretation of a failure “to take,” 

is a most important one. This failure “to: take”? does not 

necesgdtily imply that the subject i$ immune. Then there is also 

the faflagy of r@eent re-vaccination which, like recent primary 

vaccination, may have b&™A done tog close.@o the date” of the 
wee i 


` 
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* onset of small-pox to have any influegce on the disease e(see 
following table) :-— g 
e L . 
Small-pox in the “ Re-vaccinated,” 


390 persons Who were stated to have been re-vaccinated were 
attacked by small-pox. Of these: e 
. (a) 52 were “‘re-vaccifated® at various periods prior to 
epidemic, in some cases several years, ė 


In g7sthis re-vaccination was stated toghave been successful, 
and 2 of these patients diel. * s 
In g5 this re-vacgination did ‘* zor take "®-1 died. @ 


%é) 30 were ‘‘ re-vaccinated ” between 3 months and 14 days of 


the attack of small-pox. eee e -° 
In 8 the vaccination “ took.” 
In 22 ,, a oe‘ did not take.” 


(c) 108 were “ re-vaccinated” within 14 days of appearance of 
small-pox eruption, some of them even in early dpys of attack. 


Ip 83 vaccine vesicles appeared—4 died. 
In-25 the vaccinatfon did “ not take” —1 died. 
e 


Where Re-vaceination believed to have been successful. 
(a) 37 cases—2 geaths—fasalityeg á per cgnt. 
(4) 8 n 


33 o ” v 


() 83 5, 4 ono » 


Where Re-vaccination known to have been unsuccessful. 
(a) P5 cases—2 deaths--fatålity 13°3 per cent. 
(6) 22 ,, O 4, So nil 
(c) 25 a 


5 1 ” ” . 

Or of whole number, 4°8 per cent. ; or if we take whole 
number (190), irrespective of date or of suæess, a fatality of 4°7 
per cent. ; ` 

Mr. Wheeler's statement that the accepted fatality before 

nner’s birth was 16'6 has very little bearing on the question, 

7 since the epidemic at Gloucester gave 21°9, and this, including 
the 42°2 per cent. unvaccinated fatality at all ages, which is less 
than that between 1 and 10 years, the period of most fatal small- 
pox, in the pre-vaccination days. The Gloucester outbreak was 
undoubtedly unusually virulent ; but, surely, equally severe 
epidemics are on record. 


4°8 per cent. 


4’0 per cent. 
. 


THE WRITER OF THE ARTICLE. 








THE SOUTH KENSINGTON SCIENCE 
BUILDINGS. 


; WE are glad to see that the various important matters 

connected with the extraqrdinary proposal to spend 

some eight hundred thousand pounds in interlacing the 

- Science with the Art builf&ings—chemical laboratories 

with picture galleries—are being considered by a Parlia- 

mentary Committee. This*is more especially desirable, 

since, as we have previously poigted out, it is stated that 

about half the money proposed to be spent is sufficient 
for present needs. 

The Times gives the follpwing account of the meeting 
of the Select Committee on Friday last, Sir F. S. Powell 
presiding. Sir John Donnelly, secretary to the depart- 
ment, was further examined. Sir H. Howorth said it 
would be of great assistance to the Committee if they 

© could get from the officials 9% the department an ex- 
pression of their views as to the changes which were 
desirable or Were not desirable in regard to the housing 
of the Science and Art collections. The witness®said 


that was rather an awkward question ; he really did not. 


think it would be proper for him to volunteer any state- 
ment which might condict with the present proposals of 
the Treasury and the Board of, Works. He had already 
stated that, in his opinion, the Science, collections 
should be on the “west side of Exhibition’ Road and 
the Art collections on the east sidee He believed that 
that was the proper solution of the South Kensington 
question, and he had segn no reason in what had 
taken place since he gave expression tọ that vigw to 


e changes his opinion, Sir H. Moworth”: Mr.* Akers 
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. ° 
Deuglas has stated that, with th& removal 


) of the re-, * 
sidences and of the'secretarial offices ta Wihitehall, the 


Governmentefind tht they will have at their disposal 
a much larger Space than had been prgviously contem- Š 
plated, and that therefore they will ge able to put the, 
Science and Art collections on the one side of Exhibition * 
Road. Do you think the space thus progided will” be 
sufficient for the whole of the collections being plaged ° 
together? The witness: I do not think so, and that was 
my reason for saying that I saw no ground for changing 
the opinione] have already expressed on the subject. I 
contemplate that the musevfns will im€rease, and I do 
not think it would be wise to consolidate the collections. 
orfaas side of the road. In answer to further questions, 
Sir John Donnelly said he thought it eas ost desirable 
that the Geological Museum in Jermyn Street shduld be 
transferred to South Kensington. The library which 
was now in Jermyn Street would be of great value at 
South Kensington, and under the present system of 
division they had to duplicate many of the books. He 
would undertake to’ bring this view before the Lord 
President’ and the Vice-President of the Council. As to 
the Art side, the theory that it was better to have a large 
series of small rooms in which they could classify their 
objects rather than a series of very large halls or rooms. 
was absolutely impracticable in their case. He was dis- 
tinctly in favour of residences being provided for some 
of the officers—say four—either in the same buildings 
in which the collections were housed or very close to. 
them. There was, he knew, a morbid fear of fire being 
caused when the residences were in the actual building, 


| but he did not himself believe that this was a very great. 


source of danger. 


PHOTOGRAPHY AND TRAVEL} 


T HE. globe-trotter of to-day is almost as notorious. 
for his poor photographs as his ancestor of the 
Mandeville era was for his travellers tales. Without. 
instruction in the technical part of his work, and without 
the geographical training required to teach him what to 
look for and how to view it, he habitually brings home 
productions which may be of interest as studies for am 
impressionist artist, but are of little or no value to the 
student of nature. Hence it is with particular pleasure: 
that we welcome the republication in a generally acces- 
sible form of a selection of Mr. Thomson’s magnificent 
photographs made in China. These severe taken before 
the days of dry plates and snap-shots, when ‘it Was. 
necessary to prepare and develop the plates on the spot,. 
and toeemploy a camera of large dimensions not easy 
to transport through regions wher& to say the least, 
strangers are not received with overwhelming hospi- 
tality. ` 

The photographs are elected so as to gi®e & con- 
nected idêa of life in China proper in all its aspects, and 
also t@illustrate the natural scenery of many of tfe pro- 
vinces and of Formosa. The pictures are sb satisfactory 
from every *point of view, that it is no slight to gay th’ 
the letterpress takes a humbler place when one estimates. ẹ 
the value of the book. The text for the most part is 
descriptive of trayel, and illustrative of the photographs, e 
incidents and anecdotes being intr8duced for that pur- 
ose. 
of the journeys and their date had,bgen mentioned ; and 
a fap might very well have been, adteg to show the, 
situation of the regions visited. . ° 


Three introgluctory chaptet#deal with the condition of ` 


China now and in the past, and with the Chinaman 
abroad and àt home. Playing yegard to the Somewhat ` 
acute interest now being taken in China by the nations 

1 “Through Chin with a Camera.”” By John? Thomson, F.RG.S. 
With nearly roo ilgustrations. Pp. xiv +284. Small 4to. (WestminstecS ; 
A. Constable and Co., 1898.) 


It would have een more useful if the exaet order o. 
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of Europe, the perugal “of these chapters should prove 
euseful ; angl so shouRi the description of the various great 
“centres ef poptifation on the coast, jn the Yangtze vafley 
and Pekin. E” 
. Not the least» interesting of the photographs is that 
a*vhich, by the coumtesy of the publishers, we are able to 
giwe here. The illustration shows two ancient astro- 
e nomical instruments of purely Chinese constriction, 
which stand on the walls of Pekin, with mstruments 
dating” from the thirteenth century, and others con- 
structed for the Chinese Government*by, the Jesuit 
missionaries of she seventegnth century. The circles of 


° 
ethe instruments of the thirteenth century are divided into 
. 365% degrees to correspond to the days of the year, each 
© degree being subdivided into hundredths, but the later 
instruments have their circles divided into 360 degrees. 


. 
° 
d o——— 
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© THE “HEIGHTS OF * METEORS. 


. iG is perhaps strpriging that the heights of meteors, and 

. especially’of thet class known as fireballs, were‘hot 
ror detérmingd with any accugecy until the near approach of 
P the present eentuyy. + It is true that à ¢ew individual 
. attempts,were made in this direction but, çonsidering the 
large number of bsilliant meteors which appear every 
year, it is curioug that some syStematioattempts were not 
made at a much earlier date inethis difection. It must, 
e* however? be remembered that many years \go there were 

i Š : 
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comparatively few astronomical observers, that means of . 
communication ‘vere slow, and that the importance of 
recording these objects as ptecisely as possible had not 
been recognised. A 

The present is perhaps ax appropriate period to refer to 
this subject, for ® was in 1798, just a century ago, that 
the first Systematic attempt wa$ made (by Brandes at * 
Leipzic, and Benzenbeyg at Dusseldorf) to determine the 
heights of meteors, Schröter had in 1795 seen asshooting- 
stat (in his reflecting telescope of 20 feet focus), the 
height of which*he estimated at more than fourgnillions 
of miles? Brandes and, Benzenberg, however, found 

g . 
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from 22 meteors which they mutually observed in 1798, 
heights varying between. 6 and 140 miles. Brandes in- ~ 
stituted some further observations in 1823, and of 62 
fneteors available for calculation 55 were Found to have 
heighés between 30 and 70 miles. On, August 10, 1838, 
M. Wartmann, at Geneva, followed up Brandes’s inquiries, 
and derived the average height of the meteors seen on 
that occasion as 550 miles, and their velocity 240 miles a 
second. “hese values,*gompared with modern observ- 
ations, were far less accurate than Brandes’s earlier ones. 

It is not roposed in this*paper té deal fully with the 
average heights of smeteons, foy that has been discusseda,, 
by several authorities. The values are about 76 and 51 
miles respectively for the megn elevations at appearanc 
ands disappearance. In-the case of fireballs, however, \ 
they penetraf® muchagleeper into oer, atmosphere than , 

+ e 


~~ 


P rions of other authorities, but thep are dpen to sdtious question. 
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the ordinary hoolas and they heights at extige- for- ARY critical dadutüons or tfustyorthy comparisons ® 
tion appear to be,about 30 miles. Por, ‘thé’ present | cannot be made from them. The instance aboye alluded e 
purpose it is. intendëd to refer to the elevati@n of these | to ffrnishes, however, e very exceptional cise ; bug it has ° . 


objects at the beginning of theis visible flights, for this 
elewation is so Considerable ine some cases, that, if atmo- 
spheric friction induces their combustio&, the air extends 
to a much greater distance from the earth® than is 
ordinarily supposed. 3 

It isenet at all a rarity to find Haos which, at the 
instant of their first appearance, were moye than 100 mfles 
in height. I have- looked through various lists of@the 
cotnputed real paths ‘of firebajls gnd shooting*stars, and 
find that, out of 577, cas@s, 116 eeahibited a beginning 
height of 100 miles or more, ‘the average being 130 miles. 
In fact, one meteor. out, of five displayed -incandescence 
when .100. miles, or more-from the earth’s. surface... The 
materials from which I obtained these results were by 


Dr. E. Heéis, Prof. ’A. Si Herschel, Prôf. Ge von: Niessl, | 


and myself. The mast extreme heights l were : — 


Height Authority. 





Date of meteor. at beginning. 
mat Miles Ae $ 

1868 Septembe®. 5. 2.) See... G. von Niessl.. 
1849 August 11... . “e 2169 ...@ E. Heis., , . 
1861 July 16 Ose ase 195. A. S. Herschel. 
1862 February 2 & oe tt 190 Stee yy: st 
1864 August io. : 188 E. Heis. 
1883 June 3 a . 188 G. von Niéssl. 
1861 Angust 10. en 184... E. Heis. ' > 
1864 July. 28 ~ ia net 184 Ss sen tos `> 
1870 September 27 ... 184 Pies Niessl.!: . ` 
1877 March 21... wo 184.. ii 


The first of these is probably erroneous, for the observ: 
jons, though numerous, were not accordant, and with 
auch data it is possible for different computers to work ! 
out anomalous. results. 
,long-pathed fireball seen in ‘France and Germany in'1868, 
three paths have been computed, and they differ widely 
in their character. These‘differences are induced by, the 
erroneous observations, and the difficulty of putting a 
consistent. interpretation upon them, . ‘The. radiant. point, 
as adopted by the various computers, is dissimilar ;, and 
this, in itself must occasion a great. discordance in the 
heights, for one observer ‘putting the radiant. 5° above the 
horizon will obviously obtain’ a’ lower elevation for 'the 
‘beginning point than another: who places it'15° above the 
shorizon—the angle of.the méteor’s descent being ‘much 


‘less. In regard to the fireball. 6f a 5» 1868, the 
following results. were obtaired :— A3 
‘Height , Height - -Length - 
at E e eng = Radiante ` Authority. 
ginning. ending. pathi ~ Een A 
‘Miles - «Miles, Miles ts J 
1483 AMS , ‘1770 13 3 G. von Niessl, , 
69* 4... IQI , 1000 ` 22—I2 A. Tissot. 
103 65—70 880 18— 8 A. S. Herschel. 


Thus, while von Niessl made it descend from 483 to 
X15 miles, M. Tissot concluded that it really ascended 
from 69 to 191 miles! Prof. Herschel’s results appear to 
be the best that can be derived, from the materials avail- 
able, for he obtains normal heights and a slight ascent 
of the meteor” just before extinction. ,Its enormous lengtif 
of path is quite beyond dispute. o® 
. Iù every instance where the, observations are very in- 
consistent, it is‘clear that the results of investigations, of 
this kind must depend laggely upon the interpretation 
put upon them. And for strich} scientific purposes the 
real ‘paths derived from such materials are ¥ little use, 

1 Other instances of abadial height might be quoted "from the deduc- 
Thus, for 
the fireball of March t9, 1718, the height at first appearance has been given 
at 2974 miles; but Prof. Herschel finds, from a careful rediscussion of the 
-observations, that the meteor began &t an elevation of only 80 miles.e 


: * This is the lowest. elevation of the méteor as found by M. Tissgf, and 
e quoted in British Associatton Report for 186g. 272. 
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“Thus, in the -instance of the’véry ` 


a 


i) 
1 
` 
i 





been selected în proof of the great uncertainty attaching 
to deductions based upon conflicting observations. 
It appears that about 20 per cent. ef meteors are at ø 


least roo miles high at the instat of their first visihle ° 


apparition. This conclusion rests upon aeonsiderable 
number of results, including a-large proportion of fire- 
balls, and may, be trusted within small limits of*error. 
From the materfals I have examined, I believe the actual 
height at first appearance of 3, meteor ig, very rarely as 
much as 150 miles, and that it seldom reaches beyond 
13Qsmiles, . 

i singular that in 1 1897, d found’ unasual ‘elevations 
for several. meteors, in fact 9 out: of 26 (ei. more than 
one-third), .whose real paths . I ‘computed, -indicated a 





boginoimng-height of over: 100 miles. , ‘These were : — 

7 : es "Height Height’ Length ve 
Date, 897" Mag. - at be- a o Radiant. 

F See “Miles ' Miles . ; 
om} e IIZ ue QO. 4O we 40 + 55 
2 5—4., - 139... 12g... 28... 73 +66 
>Q 2.5133 e UIS a 63-40 52 +47 
BI e 140 77 ee BE. 46 + 56 
3B ae HBT 89... 56 1. 584 60 
e Q IEIS BK O a IBZ 75 75 =. 44 +45 
Nov. 13, 15:28 o; I e I25. 77> 75 oe I36+ 9 
13,15 52 «. I a 103... 59.. 60 152 + 22 
‘Dec. 12, a Gye SRi IIZ e TIO | ~ 151 80 +23 


. Itis possible: that i in several of these ‘cases mistakes of 
identification | .may have occurred.: It. must somėtimes 
happen, and especially during the. occurrence of a ‘rich 
‘shower, that: two meteors are: recorded | at the same time 
at .different- placés, which- show, parallax ` in` the’ right 
direction, though. they. are " entirely, separate. objécts. 
‘Accidental coincidences of. this kind would, however, not 
very, often occur, and’ they, would. ‘usually’ be ‘detected’ by 
some: features of. mutual discordance. A 

, There’ is, another’ point; in” ‘connection, with. ‘the. first 
appearance of, meteors which merits, attention—this iS, 
that observers seldőm secure an accurate. view.6f jt.” The 
end. point is more precisely deter mined z as the eye Steadily 
‘follows the object until: ‘its “extinction. “But ; it is ‘rarely 
the case that even an ‘habitual observer of meteoric, phe- 
nomena happens tobe looking, directly. to ‘that ‘point of 
the heavens where a-meteor appears.-, He. ‘generally 
catches it’after it has _ already, ‘traversed a, séction òf its 
flight, and often estimates. the extent . „of, its, backwatd 
trajectory, somietimes adding 5 op 10°,to :the dbserved 
startingrpoint. .., Now, a alight error in carrying ‘the 
visible line of, flight, too far back may ‘put 30 or..50 miles 
on the beginning-height sof a meteor, especially, if itis. 
anywheré near its radiant. It would, therefore, be, safer ° 
for observers to record the®path actuallyswitnesSed; with- 

a. 

out assuming the extent of the portion which escaped 
them. ° 

But apart, from all the uncertainties (whith have ther 
oytcome in* the rough character of the obseryation$)® 
attaching to the subject, it is impossible to put’aside the 
evidence that mtteors are sometimes 130 miles and, in 
extremely rare ingtances, 150 miles high when, they are 
first visible. There are grave doubts*that ang meteor has 
ever been visible at à height of 200 miles. Aud it is 
probable that many, ‘if not all, of thes instances where 
hei@hts of abeut 170, 180 or 190 milgs Rave been found, , 
were due to'the commencing points of .the flights having 
been carried (oe far back by fhe gbserverg, or that mis- 
takes in'the directions have led the tomputer, to. adopt 
erroneous rafifants and geguce jnitial heights Consider- 
ably in excess of the correet ones. 

If photography could,step in here, aad dispel all.the 
doubts arisinge from our hurried and often questionable" 

e 
i e 
e 


— ~ observers, the results usually workeout very well; but in | 
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obsefvations, it would be a matter “for congratufation. 
e When a fneteor is observed by two or more practised 


the case of large fireballs witnessed by a great number of 

persons, the dé@scriptions are often very conflicting and | 
e° dubious, and the Yiscussion of such materials is seldom | 

either profitable or trustworthy. , W. F. DENNING. 





-- 
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RUDOLF LEUCKARS. . 


RUDOLF BEUCKART, whose death removes one 

-~ of the most eminent figures in the zoological world, 
was the son of a bookseller, and was born on O r 7, | 
1822, at Helgtedj, which until 1809 had been the seat | 
of one of the universities of the state of Brunswick: A 
taste for the study of natural history. was probably 
hereditary in the family, for his uncle, Friedrich Sigis- | 
mund Leuckart (1794-1843), was a zoologist of no mean 
reputation. The subject of our sketch began his career | 
as an author at a comparatively early age, for whilst still ' 
a student at the University of Göttingen he completed ' 
the “Lehrbuch der Zootomie” of his teacher, Rudolf’ 
Wagner. After serving for a time as assistant in the 
Physiological Institute of his alma mater, he received in 
1850 the appointment of extraordinary professor at 
Giessen, which the genius of Liebig had then raised to 
a position of great importance among the universities of 
Germany. | 

He had already shown what manner:of man he: was 
’ by the publication of two treatises, “ Beiträge 2ur Kennt- ' 
niss wirbelloser Thiere” (in conjunction with Heinrich ‘ 
Frey, 1847) and “ Ueber die Morphologie und Verwandt- 
schaftsverhdltnisse der wirbellosen Thiere” (1848), in 
which the great division Radiata of Cuvier was broken ' 
up into Calenterata and Echinodermata. He further re- 
cognised Metazoa as divisible into six types—Celenterata, ` 
Echinodermata, Vermes, Arthropoda, Mollusca and Verte- . 
brata—and thus initiated a system which, in its main 
features, is still maintained at the present day, and must ' 
be recognised as a stroke of genius in a young man of 
some twenty-five summers, working at such an early ' 
stage in the history of morphological science. 

In 1855 he was made.ordinary professor, and in 1870 
removed to Leipzig. As a teacher he was clear and 
stimulating, and his remarkable success in this depart- 
ment of scientific work is attested by the volume issued 
in commemoration of his seventieth birthday; in which | 
aoute 139 men of science, including many of the most 
eminent zoologists of the day, are proud to acknowledge i 
themselves his pupils. 

As an ive N he fully realised the promis® of his 
early youth. His knowledge was as accurate as it was 
extensive, and tleat to a degree’which only becomes com- 
prehensijle when we remember that unaided he con- 
tributed for ne&rly forty years a‘masterly summary of 
curregt researches into the natural history of thg lower 
animals to the pages of the Archiv fiir Naturgeschichte. 

ekt is clearly impossible to give anything likę a detailed 

accounéef such an active and many-sided career inea 
@ moderate space: let it suffice to recall his insistence on 
the division of labour in the animal kingdom, his re- 
* searckes*on the reproduction of bees and of the Cepha- 
lopoda; his récognition of the ciliated organ of Heteropoda 
and Pferopoda as an osphradium, and his reference of 
Neomenia to thesMelhusca. ë 
* Undoubtedly, however, his greatest erfergy was de- 
voted to, the study*of parasitic life in general and to the 
life-history ofsthe parasitic worms in pdftécular. He at 
once. regognised the importance of the methods of ex- 
perimental helminthology intsoguced by Kuchenmeister, 
and demonstrated the life-history ef nearly all the 
<bladder-worms then known by waring “them in suitable 
hosts. He was the author of epoch-making researches 
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ow Trichina and en the Pentastomida, and contem~ 
poraneously with the Englispman, A. P. Thomas, worked 
out the life-history of the Liverfluke. His work on the 
“Parasites of Man,” the first volume of which has, been 
translated into English, is a perfect cyclopedia of*in- 
formation derived from the writings of others and from . 
his own observations. He has passed away full of years 
and full of honors, lgaving a name which‘will éver be, 
veperated by zoolegists of every tongug and natign. 
ar e beia — 

i NOTES: : 
“Pre first soirée of*the Royal Society, to which gentlemen * 
only are invited, is fixed for Wednesday, May 11. 





e 
On Saturday last (April 2) the Council of University College, 

London, elected Psof. H. L. Callendar,, F.R.S., to the Quain , 
Professorship of Physics, about to become vacant by the re- 
signation of Prof. G. Carey Foster, who in a few months will 
have held his Professorship in University College for thirty- 
three years, Prof. Callendar, who has been Professor of Physics 
in McGill Collegt, .Maetf€al, will enter*upon his duties in 


London in October fext,® . 


Sır WILLIAM TURNER, F.R.S., professor 6f anatomy. in the 
University of Edinburgh, has been elected 4 corresponding. 
member of the Berlin Academy of Sciences. He has also been 
elected president of the General Meical Council, if succession 
to the late Sir Richard Qùain. 


Pror. H. C. BÊmrus has been appointed director of the 
laboratory of the United States Fish Commission Station at... 
Wood’s Holl. i f 


Sır SAMUEL WILKS: has been re-elected president of the i 
Royal College of Physicians of London. 


M. Ricuer has been elected a member of the Paris Academy 


of Medicine. 


A “JARDIN DE Kew” is to be established in the neighbour- 
hood’ of Nantes by a rich citizen of that town. The new 
botanical garden will be planned on'the same lines as the Royal 
Gardens at Kew, and special attention will be given to the 
cultivation of plants useful in French colonies. It is hoped 
that ‘the ‘garden will eventually do for French colonial 
possessions what Kew does for British colonies. 


THE Paris correspondent ot the British Medical Journal 
announces that a recent decree authorises the University of Paris 
to borrow 68,000/, foisthe purpose of building laboratories where 
physical science, chemistry, and natural history will be taught’ 
for the benefit of students who are preparing for the examination 
for Science Certificate. Part of the money is to be applied to 
the completion of the Laboratory of Vegetable Biology belong- 
ing to the University of Paris at Fontainebleau. i 


THE policy exemplified by the following appointment, an- , 
nounced in Sczezce, might be adopted with advantage in this » 
country :—Dr. Charles Wartlell Stiles, of the United States 
Department of Agriculture, has been appointed aftaché to the 
Unit@de States Embassy in Berlin. Dr. Stiles’s duty will be 
to keep the Agricultural Dgpartment informed on important 
diseoveries and other matters of interest to agricultural science, 
to defend Ayperican meats, fruits and other exports against un- 
just discrimination, and to @dvise the Secretary of Agriculture 
from time tẹ time concerning «the purity of the food products 
that are shipped from Germany to the United States. It is sai 
that the appointment of Dr. Stiles will probably be followed by 
other similar appointments, and it consequently represents-an 
imparfant advance in the application of scientific principles to 


diplomgtic and fommercigh affairs. oe. . e 
t > 
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- A LETTER received.a few days ago by@rof, Milne from Mr, | permita: —“' First Reþort to the Gas-Erwine Research Com- 


1 Hamilton, Montserrat, West Indies, containg somewhat 
startling information. It appears that since the- flood of 
November 29, 1896, which caused great injury toe life and 
property in Montserrat, innumerable earthqgake shocks have 
been experienced. There ar sevefal craters and sulphur springs 
in the island, and it is thought that ee mouth of one of the 
numerous craters was filled up by a landslipgaused by the flood 
referred to, for several shocks of darthquakpg—the first ex- 
perienced for a great lumber of years—were felt on the nht 
of the flood. It is suggested fha» the filling up of this crater 
*has been the cause of all the earthqual@s which have laity 
occurred in the island. But whatever may be the cause, there 
is nm doubt that since Novéinber 1896, the island has been in a 
very disturbed seismological condition. Scarcely a day passes 
. without a few shocks being felt, and as man as thirty distinct 
disturbances have often, been experienced in one day. On 
February 15, 18 and 20 of this year, alarming shocks were 
felt ; and'it is affirmed that the worst shock on February 15 
, (11.16 a.m.) was justas severe as the great earthqualee of 1843, 
but being of ‘shorter duration jt du t do" so much damage. 
‘Several buildings have, however, been very badly damaged by 
. the constantly-ocqurring disturbances, and innumerable cracks 
have appeared in nearly every stone building in the island. 
These - earthquakes, says Mre Hamilton, which have been con- 
. tinually felt ¢ince Novemba 1896, are causing great anxiety 
dmong the inhabitants, and it is feafed that the shocks will 
culminate in a volcanic eruption, or, thatthe numerous stone 
buildings, weakened as they already-are by the continual shocks, 
must,in course of time be thrown to the ground ‘unless the dis- 
ne cease. The whole subject demands scientific inquiry, 
and it is to be lioped, both in the interests of science and of the 
` people of Montserrat, that:the Colonial Office, which has 
probably received Official reports of the earthquakés, will send 
some one to the island:to investigate them. 


‘ THE numerous cases of enteric fever which have been traced 
to the consumption of contaminated oysters, clearly points to the 
need of a change in the present condition of the law relating to 
‘the culture of oysters and other shell-fish, For the purpose of 
submitting a memorial in favour of an alteration of this law, a 
deputation from the corporations of twenty-five provincial towns, 
and the London County Council, waited upon the President of 
‘the Local Government Board'a few days ago. As the law now 
stands, local authorities have no fheans of preventing the sale of 
shell-fish ‘within their districts, even though they possess the 
clearest evidence that the conswfiption of the shell-fish has pro- 
duced typhoid fever, and that the shell-fish is derived from a 
source known to be contaminated with sewage. In reply to'the 
deputation, Mr. Chaplin said that he considered that the time 
had arrived for legislative action, and he had been engaged for 
some time on the measures necessary and appropriate to deal 

“with the matter. As to the dangers which might arise from the 
sale of infected shell-fish other than oysters, he had not sufficient 
“information to act upon, but with rggard to oysters he hoped it 
would be possible for him soon to take action which would be 
satisfactory to the deputation. or! ; 


’ A HOLIDAY course of science lectures and demonstrations will 
be held in Berlin from Wednesd&y, April’ 13, to Saturday, 
April 23. Lectures on mpst branches of science have béen 
arranged, and’ visits will be made ta fnuseums and other places 
of scientific interest. E z ' 


= À MEBTING of the Institutjon of Mechąnical Engineers will 
be held on Wednesday and Friday, April 27 and 29. The 
chair will be taken by the Presigent, Mr. Samuel W. Johgson, 
who. will deliver his inaugural addre’s at the opgping meetfhg. 
The folloving paper ill be read ande@iscussed, as far 2e me 
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mitteg : description of apparatus and methods, oe e p§eliminary 
results,” by Qrof. F.® W. Burstall; team TRundry 
Machinery,” : by M®. Sidney Tebbutt. 


ATTENTION has already been drawn in NATURE to the *, 


publication by the Geological Survey 8f a colour- -printed map 
of the London area and great part of the Weal. This was 
Sheet r2 of the General Map on the scale of an inch tp fot 
miles, We are nqw able to state that all the fifteen sheets of 
this map have #milarly been issued in the. colour-printed form, 
at a uniform price of 2s. 6d., with the exception of the title- 
sheet, the price of which is 2s. The total cost of the map, 
which 1f mounted would measure about 8 by 6 feet, is i% 175. 


A CORRESPONDENT from Bangor writes :—“' An instafice of 
a locally acquired habit in birds, on which it would be interest- 
ing to collect information from different districts, is afforded 
by the behaviour of sparrows towards the flowers of garden 
crocuses, Here in Bangor we have had crocuses blossoming 
two years in succession without a single flower being eaten off; 
in gardens at Cambridge, and other places, every flower is pulled 
to pieces almost before it has fully opened. It would seem 
that the flowers contain some agreeable flavouring matter which 
the Bangor: birds have (fortunately) not yet learnt to appreciate’? 


Mr. G. MARSHALL Wooprow, Professor of Botany at the 
Royal College ‘of Science, Poona, went to Jeur at the time of 
the recent total solar eclipse, and made some botanical observ- 
ations which he communicates to the Gardeners Chronicle 
(March 19). This station was not very suitable for luxurious 
vegetation, as the daily range of temperature during January 
was too great, the thermometer ranging from 45° Fto 145° F. 
and in the shade from 50° F. to go° F. He, however, collected 
130 species, including 26 Gramineæ, 27 Leguminosæ, 14 Compo: 
site, 9 Acanthacee, 5 Asclepiadaceæ, 5 Euphorbiaceæ, 5 
Malvaceæ, 5 Cucurbitacer, 5 Convolvulacez, 2 Solanaceæ, 4 
Labiate, 2"Urticacese, and 2 Capparidacez. 
he mentions that the most frequent one, Aristida-setacea, was 
in ripe seed, and it was interesting. to observe its hanner of 
distributing them. _ Its three-branched awns “‘ twist together in’ 
such a manner that a perfect sphere is formed by their. extended: 
points, and the balls roll hither and thither in every breeze.” 
Another grass of interest is the species-Isachne, which has the 
habit of setting loose its entire inflorescence, a ‘large open 
panicle of, most elegant form, which is rofled about by the 
wind till it ‘is caught in some bush. his species hag an in- 
florescéncg larger than any other known ; and since, it was found ; 
while ‘preparing to observe the eclipse, he name Jsachne 
obsceerans is proposed for it. Prof. Woodrow gnentions | that as 
the sunlight began.to fade away, owing to the passage of the 
dark moon, Yeguminosze began to fold up their eaves, & is “their 
@ianner at evening time. ' é 


Of the Gramineæ . 


. Mr. H. C. RUSSELL, Government Astronomer of New Southe . 
Wales, has communicated a, second paper to the Royal Society® * 


of that Colony, on the subject of icebergs in the Southern ‘Ocean, 
from reports collected from masters of vessels trading to Sydney 
and from other sougee&. The first paper dgalt with theticebergs 
in the South Atlantic which had been.reported,up fo July 1895; 
and the present paper continues -` the discussion down tg 
September 1897, during which time the great mags of the bergs 
has drifted from the South Atlantic to between ‘longitude a° 

and 80°in the Sogth Indian Oceap, "and have been, subsequently 
reported ‘south-eastward of -New Zealand: It is somewhat 
remarkable that for months aadime very few icebergs were “met 
with by vessels trading to Australia, and their motion into and 


out ofthe tracks gf vessels nfade it seem probable, that it was , 


affected hy the prevalent winds. A reference to the Weather 
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charts showed that een there was a prevalence of nortIt-west | pleted ; and it aontafns, in ‘addition to introductory, historical, 
v% wind no ke wag reported, while with southerly winds berge.were | descriptive, and theoretical matter end accounts of subsidiary 


frequently observed, Mr. Russell states that tħe records are too | 


short to settle the question, but he is of opinion that by careful 
study of the winds in connection with the movements of the 
hergs it will be possible®to forecast their positions from the winds 
prevailing i? South Africa and Australia. 


` Tre Pilot Chart of the North Pacific Ocean for the month of 
March, published by the Hydrographer oP thg United States 
Navy, contains- ables and charts giving the mean temperatures 
of the surface waters for each quarter and for the year for that 
part of the North Pacific Ocean comprised between lagiagse 30° 
and 60° N., apd the west coast of North America and longitude 
180°eW. The material has been obtained from observations in 
the possession of the United States Hydrographic Office, supple- 
mented by the data contained in the Russian Admiral Makaroff’s 
work, ‘* The Vetzaz and the Pacific Ocean.” The coldest region 
is in §5°-6o° N., and 155°-180° W., having for the months of 
‘May to September a mean temperature of 43°. In the same 
longitude, and latitude 50°-55° N., the mean annual tempera- 
ture is 42°, The warmest region is in latitude 30°-35° N., 
longitude 140°~165° ‘W., having a mean annual temperature of 
68°. The yearly range of monthly temperature is highest in 
latitude 35°-40° N., longitude 150°-180° W., being 18°'s, and 
lowest 8°°5, in latitude 30°-35° N., longitude 115°-145° W. 


. THE report of Mr. S. P. Langley, Secretary of the Smithsonian 
Institution, for the year ending June 30, 1897, has just reached 
this country. Following the custom of several years, Mr. 
Langley gives in the body of the report a general account of the 
affairs of the Institution. and its bureaus—the U.S. National 
Museum, the Bureau of American Ethnology, the International 
Exchanges, the National Zoological Park, and the Astrophysical 

- Observatory—while more detailed statements by the officers in 
direct charge of the various branches of the work are given in:an 
appendix. We regret to see, in the report on the work of the 
National Museum, that the complete manuscript of an important 
and compeehensive work by the late Prof. Cope on the reptiles 
of North America, based on the museum collections, is withheld 
from the printer for want of funds for its publication, and at least 
four othefs, equally valuable and extensive, now in an advanced 
stage of preparation. Delay in the publication of these works 
will prove. a hindrance to the progress of American natural 
histoyy. The Bureau of American Ethnology has been very 
active. The field operations have been extended into a large 


N number of states and territories, and incidentally into those 


districts of neighhguring countries occupied by native tribes 
closely affiliated with the aborigines of the territory now com- 
prised in the United States. During the year covered by thg 
repoft special aftention was gisen to the classification of the 
tribes in such manner as tosindicate their origin ‘and develop; 
meng and to this end the rich archives of the Bureau, & Somprising 
othe accumulations of eighteen years of research, have been sub- 
? ectedeta careful study, and important conclusions have been 
reached. The International Exchange Service continues to 
increase ; and the fact that exchanges are now made with 28,000 
correspohdepts in evgry part of the civilis€d world demonstrates, 
to some degreey the far-reaching influence of the Institution. 
Jhe National Zoglogical Park has been improved by the con- 
struction of raads and a new bridge; but the building and 
endlosures of the Park are altogether inadequate, and there are 
no fund? to supply. the. warts, Among the weeds are suitable 
houses for the preservation and care of birds, a vivarium for 
small atlimals, and ponds for aquagic birds and mammals, The 


‘ operations of the Astrophysical Observatory have consisted 


chiefly in experiments in the .bolofraphic anglysis of the infra 
red solat spectrum. The report upon this work has peen com- 
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investigations, tables of positions of 222 absorption lines in the 
infra-red "solar spectrum in €erms of angular deviations and re- 
fractive indices {8 a rock-sa]t prigm, and of the approximate , 
wave-leigths corresponding. It is to be hoped that this report, 
containing results 8f grqit interest and value to physical science, 
will soon be published 


iat ; . 
SHE electio®& of Prof. James E Keeler, diretor of the 
Alleghen? Observatory, fo the directorship of the Lick Ob8erv- 
agory was announcedg in last yéek’s NATURE. We now learne 
that Prof. Keeler has written a letter to the Chairman of the 
Allegheny Observatory Committee etating that he is prepared to 
decline the call to the Lick Observatory if within two weeks 
200, 000 dollars can be collected for the erection of a new observ-. 
atory with a thirty-inch telescope, and towards the endowment 
of a chair of astronomy in the Western University ’of Penn- 
sylvania. Efforts ate being made to obtain this sum of money, 
and as much as 137,000 dollars has already been subscribed, 
while Allegheny City hgstiven’a site fo®a new observatory in ` 
an elevated positiom sifrounded by parks, and comparatively. 
free from smoke. We wonder how “many British cities and 
citizens would show in such a Substantial: way their anxiety to 
keep a distinguished scientific ifivgstigator within their borders. 


AN interesting observation upo® the developmént of a taste , 
for honey by starlings ig recorded by Mr. W. W. Smith in the 
Entomologist (April). In a previous note referring to some 
enemies of humble-bees in New Zealand, Mr. Smith stated that 
he had observed the newly-introduced starlings-killing and con- 
veying humble-bees to their nests to feed their young. Thani oe 
or -parson-bird (Prosthemadera nove-zealandia) has now been” 
detected killing them at Akaroa on Banks Peninsula. The case 
is remarkable in illustrating how new habits are acquired, or 
family habits are developed in some species of birds when 
certain conditions are present. As the tui belongs to the star- 
ling family, and is one of the native honey-suckers, it is possible 
it also was killing humble-bees to feed its young when it dis- 
covered the honey-sac of the insects. The tui, while engaged 
in killing the bees, would discover their honey-sac, which would 
also lead to a continuance of the habit as a ready means of pro- 
curing their favourite food. An analogous case is also presented 
in some recently acquir@l habits of the starling. For two 
seasons Mr, Smith has observes what is undoubtedly an acquired 
taste and habit in the starling in New Zealand. Like the tui; this 
bird now frequents the flax-flas and sucks the honey from the 
richly mellifluous flowers, It appears probable that the eating 
of the humble-bee’s honey-sac by the starlings developed, or is 
now developing, the taste for honey in these birds. 


From the many papers before us dealing with kathodic rays, 
Röntgen rays, and the closely-allied phenomena of “electro- 
dispersion,” we extract the following :—Prof. Battelli and Dr. ` 
Garbasso (Wuove Cimento, vi. 4) examined more closely the 
action of kathodic rays on,insulated conductors, with the view ” 
of testing the existence of indeformable rays in the interior of the 
Crookes’ tube. Theér results agree with the hypothesis that the 
diffefent modes of action of kathodic and Röntgen rays depend 
on the different conditiong of the medium in which the con- 
digtor is placed.—M. P. de Heen (Bulletin de l’Académie 
Royale deeBeilgigque, 1898, pp.* 188) 191) publishes two papers 
relating to ae electro- -dispersive power of Rontgenised air, and 
also of air" modified by a Bunsen burfter. In the first paper 
the author obtains, by the Bunseg burner, results which cann@ems 
be accounted for on Villari’s theory of Réntgenised air, but 
indigate the existence of a spesial kind of energy, to which h2 
apflies the name zufra-electric. In the second paper he de- 
scrjpes four experimefM® dealing with he propagatidn of what 
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“he calls antd-electric energy behind shadows. The papers lea%e 
us a little uncertain as tq M. gle Heen’s distinctign between 
the terms ¢xfra-electric and anti- electric ; ‘anti ”-electricity, 
we are. told, includes both ‘infra *2 and ultra’ ’ .@lectricity, 
but the latter we do not see defined, at all évents, in thess two 

$ vines: 


t From’ Mr A. A. Campbell Swinton we Rave received a re- 
print of his paper on adjustable X-ray tubês, read before the 
Röntgen §ociety.—Paxt iv. (vol. Vii.) of the Atte ded Licei 
contains two papers, one on the cyyptgluminescence, tf metals, 
eby Prof. A: Roiti; the other ch fhe diffusion of Röntgen rays, 
by Drs. R. Malagoli and C. Bonacini. According to the two 
latter writers, (1) the two electrodes contemporaneously emit 
ortho-kathodic rays, but that which communicates with the 
„negative pole of the excitor develops them the mgst intensely ; 
(2) from the electrodes, at a certain stage of rarefaction, there 
seem to start two cones & radiation, one enclosed in the other 
or partially separate, carrying opposite charges ; both are dis- 
placed by magnets subject to the same laws ; (3) the violet anodic 

‘light, like the orth8-kathodie ays intensely affected by 
magnetic action, but it follows® the opfosit@ law, behaving like 
an electric current fronf the anode to the anti-anode ; (4) it 
seems to follow that the anti-anodic system of Maltézos is, 
perhaps,® only a feeble anti- athodic system, , for ‘between the 
two systems dhere is identigy yather than mere analogy, and 

*that not only in their effect on the glass.—The Bulletin de la 
Société Française de Physique (Nos. 108, 111) contains abstracts 
of two papers by M. Villard, the first dealing principally with 
the rays which produce the hemispherical illumination of ‘‘ focus” 
tubes above the plane of the anti-kathode; the second dealing 

with the laws of variation of the resistance of a Crookes’ tube, 
the electric attraction and repulsion of the seat of- emission, 
the production of Goldstein’s rays, and the nature of the 
kathodic rays. From their action in reducing crystals, silicates, 
oxides of copper, and other substances, M. Villard suggests that 
the kathodic rays are formed of molecules of hydrogen due to 
the traces of moisture left in the tube.—Dr. Josef R. v. Geitler, 
of Prague, contributes to the Wrener Berichte a paper on electric 
and magnetic decomposition of kathodic rays, The subject has 
been somewhat foreshadowed by Birkeland, and the investiga- 
tion bears close analogy to one published by Prof. J. J. Thomson 
in October 1897. Like him the aughor, experimenting on the 
shadow of a wire placed in the, kathodic pencil, has obtained 
a broadening out of the shadow, which appears bordered by a 
series of green fluorescent striæ separated by dark interspaces. 
Dr. Geitler claims, however, that his experiments are in many 
respects essentially distinct from Prof.*Thomson’s. 


By the death recently reported from Allahabad of Sir Saiyid 


Ahmad Khan, Indian Moslems have lost a leader who devoted | 


many years, with great success, to-their educational welfare and 
“to the extension of scientific knowledge. He may well be de- 
scribed as the apostle of education to the Mahomedans of India. 
His institute at Aligarh, with its own printing-press and journal, 
his Anglo- Oriental college at the same place, on the model of a 
college of Oxférd or Cambridge, for the education of Ma- 
homedans of the upper classes, are splendid monuments @* his 
breadth of mind, his-wisdom, and «his energy. The following 
particulats of Sir Saiyid Ahmad’s career are from an article, dn 
Wednesday's 7émes:—Thfs geeat Igader of his people and 
pillar of British rule, as he has beer? called, was born in-Delhi 
in 1817. His ancestors, who clatmed descent from fhe Prophet, 
=e said to have originally come from, thg Herat” Valley, and 

for several generations held “high office in the Court of the 

Moghul Emperors of Delhi. Ig 1837, after his father’s geath, 

the young man entered the British service in thg Court ofsthe 
‘eJudge ate Delhi, ang from that timementil he finally “wired 
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from® fhe service he remained in the judicia! branch. 


It was immediately after the Mutiny also that Me threw himself `° 


heart and soul nto'the cause of Mahomedan education, and 
one of his earliest steps was to establish 4 translation society 


which should prepare suitable books, the “vant of which he 9, 


greatly felt. A few years later this useffl association expanded 
into the Scientific Society of Aligarh, with its own ‘press, from 
which translations of numerous works on history and varios 
modern sciences haye been issued for the use of 1 Mahomedans. It 
was after a visi®to England in 1870 that he bent his mind to the 
great undertaking of the Anglo-®riental Ovitege at Aligarh, 
which was opened in 1873 by Sir William Muir, while the found- 
ation-St@me of the building now in existence was laid with much 
ceremony by Lord Lytton in 1877. Having retired from the 
service in 1876, Saiyid Ahmad was in 1878 appointed a member 


' of the Viceroy’s Council by Lord Lytton, the appointment being 


renewed for a further period by Lord Ripon. He has also been 
on the Legislative Council of the North-West Provinces. In 
1888 he was made K.C.S.I. For many years past Sir Saiyid 
Ahmad’s home at Aligarh has been the goal of the pilgrimages 
of many of the greatest personages in India, and his reception 
by his fellow-Mahomedans when he has gone to the Punjab or 
to Haidarabad has been semi-regal. His last years were wholly 
devoted to the prosperity of his college and institute, and most 
of his journeys have been made on' their behalf. Anglo-Indians 
who knew him best are as enthusiastic in his praise as the Indian 
Mahomedans. To the end he never changed the main article 
of his social faith—-that education was the one indispensable 
requirement of Indian Mahomedans if they were to maintain 
under the British Raj the high position which was their due. 


AN interesting address, by Prof. Thomas Gray, on the 
development of electrical science, in which the history of 
electrical progress since the beginning of the seventeenth 
century is traced, is published in Scéence of March 18 and 25. - 


-HERR FREIHERR V. RICHTHOFEN, President of the Berlin 
Gesellschaft fiir Erdkiinde, contributes a note to the Verhand- 
Zungen on the spelling of Chinese names. With the ordinary 
German pronunciation, Xiautschou represents the Chinese name 
more correctly than Kéaotschau, Tschifu than Chefoo, Niutsch-- 
wang than Newchwang, Futschoufu than Foochowfoo, 


Tue whole of the first number of the new volume of the 
Mittheilungen von Forschungsreisenden undeGelehrten ays dee 
deutschen Schutagebieten is taken up withgan exhaustive account 
of the drum language of the Duala, by Herr R. Betz. This 
method of conversation at a distance reaches a higher develop- 
ment in the Duala region than,in any dther part, of the Kameruns. 


The paper contains no fewer than 275 examples of signs and ° 


phrases. e ° 


e Fromgn advance proof of the tables relating to the outgut of 
coal and other minerals in 1897, published by the Home Office, 


we learn thate 202,119,196 tons of coal were mined in the © 


United Kingdom last year. This was an excess of nefffy seven 
million tons over the output for 1896. Next to coal, the largest 
outputs were :—irongione, 7,793,168 tons; fireclay, 2,682,472 


tons ; oil shale, 2 223,757, tons. . 


` ProF. Dr. J. WALTHER contributes, a fuyther instalment af 
his udies of degerts to the Verhandlunggn of the Geselischaft o 
jiir Erdhiinde zu Berlin. Prof. Waltheremade’ an expedition 
into the waste segions of Trangt&pia, and Bokhara*after the 
Geological Congress at St. Petersburg last” year, and Gesqribes 
his observations on the erosiyeeaction of wind, of great ranges 
of temperature, and of the saline deposits in dried-up lakes. 


`The paper forms gn Smportaft addition to the author's geological . 


work in Similar regions of North America and North Africa. 


` 
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THE “ Statesman’s Fear- Book,” edited I Dr. J. Scott Keltie, 
* with the assistance of Mr. I. P. A. Renwick, annually imprgves 
. in ‘eHlaratter and increases in usefulness® The vqlume just pub- 
lished by Messrs. Macmillan and Co. is the @hirty-fifth ;-and it 
qcontains in the 116@ pages the latest statistical and other data 
refgrring to all the Statė of the world. The special features 
this year are ‘reaps showing, by means of different colours, the 
` distribution of British commerce throughout the world, a map 
illustrdting the Niger question, and a series of coloured dia- 
grams exhibiting the course of trade in leading cquntries during 
the past twenty-fvg years. @rustworthy information upon all 
questions of political and commercial geography can be obtained 
from the volume, which keeps its place as the most hagag#&nd 
complete annuad of geographical statistics in existence. 
a : 


‘THE additions to the Zoological Sotiety’s Gardens during the 
past week include a Molucca Deer (Cervus moluccensis, & ) from 
the Molucca Islands, presented by*H.G. the Duke of Bedford ; 

` a' Great-biĝed" Touracou { Turacus macrorhynchus) from West 
Africa, presented by Mr. R. J. Nicholas; two Canibayan 
Turtle Doves (Turtur senegaleni's) from West Africa, presented 
by Sir Edward Burne-Jones ; a Macaque Monkey (Macacus cyno- 
molgus) from India, presented by Captain Francis W. Bate; 
two Arctic Foxes (Canis lagopus) from the Arctic Regions, four 
Oyster-catchers (Acematopus ostralegus), European, purchased ; 
a'Caucasian Wild Goat (Capra caucasica, 6, juv.) from the 
Caucasus, received jn exchange; a Burchell’s Zebra (Equus 
burchelli, 9), born in the Gardens. . ` 
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OUR ASTRONOMICAL COLUMN. 


“SPECTRUM ANALYSIS OF METEORITES.—A_ research of 
great interest has been undertaken by Messrs. W. N. Hartley 
and Hugh Ramage on the wide dissemination of the rarer 
elements and the mode of their association in the more common 
ores and minerals. The outcome of this work has led us to 
believe that: the rarer metals are more widely,distributed, than 
was ever dreamt of, the authors showing that out .of ninety-one 
iron ores dbtained from the Dublin Royal College of Science, 
thirty-five contained the extremely rare metal gallium, while 
most of them contained ‘constituents of an unusual character. 
Thus rubidium was commonly present : the magnetites invariably 
contained gallium, but no indium ; the.siderites all- contained 
indium, but Jacked gallium. In a more recent research they 
have investigated spectroscopically numerous meteoric ores, 
elgeroljtes and mete®rites (Sczentific Proc..of ihe R. Dublin Soc., 
vol. viii. (N.S.) Part vi, No. 68), the range of spectrum being 
between®the: wave-lengths 6000 and 3200, and the results they 
obtained in this case, arranged in tabular form, are ef great 
interest. It is showff that the composition of different meteoric 
irons is very simjlar, though the proportions of constituents 
differ somewhat. 
ores, And enanufagtured irons cotain copper, lead, and silver, 
Gallium is a.constituent of meteoric irons, but *not of all 
meteogites, and occurs in varying proportions. Sodium potas- 

ium and rubidium are constituents of meteoric irons, but only 
eg very small proportions.. Meteoric stones, but got the irons, 

containeagomium and manganese. Nickel was found to bea 
principal constituent in all meteorites, meteoric irons, and 
siderolites, cobalt occurring in the two lêst varieties. The 
authors describe the chief points of differance between telluric 
and meteoric¢iron to e the absence of nickel ànd cobalt in any 
considggable proportion from the former, and the presence of 
manganese. |` Metgoric igons, on the other hand, contain nickel 
M and cobalt as netable constituents, and, except jn minute traces, 
manganese is absent., In referring to the photographic spectra 
of iron meteorites obtained eħy Str Norman, Lockyer from the 

Nejed and Obéernkireher! metewtites, the author$ point out that 

of the typ'lines,-one' described as “ unknown,” and the other as 

“ doubtfully ascribed šo irèn,” tlre former is certainly, and the 

latter probably, a.gallium line. ` At the convlusion of their paper 

, the-authors give three pintes, whichereproduf€e the flame spectra 

of six metallic irons and three siderolites with cofyparison spectra. 
: a: 
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STELLAR PARALLAWES:—Dr. Bruno Peter, during ‘the years 
1887 to 1892, mafe a series of parallax observations with the 
Leipzig helf$meter. The resus of this investigation have 
been published in vol. xxji. No. 4, and xxiv. No. 3, of the 
Abhandluitgen der Math.-Plys. Classe der*®K.S. -Geset. ger 
Wissenschaften ; byt Dr. Peter makes a short abstract in the 
| Astronomesche Nachrichten, Na. 348%, which we briefly refer to 
here. In the following table, which brings topether these 
results very clearly, é repr&sents the mean error of the parallax, 
ande’ that for one e@ening, In the three references to‘the star . 

Lal 78115, (1) rotes to the*preceding component, and (2) to 
the following one, while (3) deals with the pair as 4 whole.. 
The last column gives the comparison stars employed in each’ 
caa. : g $ 
e 
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JAMES WATT, AND THE DISCOVERY OF 
, THE COMPOSITION OF WATER}: 


W HEN your Secretary did me the honour to communicate the 
wish of the Committee that I should deliver this lecture, 


was good enough to send mea list of the names of my.prede-"\. 


cessors in the position I was invited to occupy, together with a . 


statement of the subjects on which they had addressed. yous- I 
confess I read his letter with very mingled feelings. To be 
asked to form one of such a distinguished company was in itself 
an honour which I deeply appreciated. On the: other hand; it 
seemed well-nigh hopeless to find any theme associated with the 
life and work of the great man whose services to humanity we 
are this day called upon to commemorate, that had not been 
_ dealt with by one or other of those who preceded me., Naturally, 
and as befits the subject, the greater number of those who have 
spoken on these occasions have been distinguished engineers and 
mechanicians, and-they have been able tospeak with a fulness of 
knowledge, and a weight of authority, on the outcome of the 
great engineer’s labdurs to which I, who know nothing, of en- 
‘gineering or machinery, can ha% no pretensions, : 

It occurred to me, however, on reflection, that there was one 
incident in Watt’s career, which,eso far as I could learn, had not 
been handled by any*one of those whom you have invited to 
appear here, and to which? as it comes within my own province, 
I thought I might venture, without presumption, to engage your 
attention. I was the more impelled to select it in that it illus- 
trates one ‘side of Watt’s intellectual activity which those who 
regard him only as an inventor and a mechanician are apt to 
undervalue or lose sight of altogether. It serves, too, to throw 
additional light upon his mental character and moral worth, and 
thus enables us to form a fuller and more just appreciation of the 
attributes: of the man we wigh to honour. The incident, in a 
word, relates to Watt’s share in the establishment of the true . 
%iew of the chemical nature of water., . 

Te the historian of Science this is doubtless an old story, on 
which it would be difficult to say anything new. The literature 
concerned with it occupies many volumes, largely owing to the 
cirtymstance that it has given rise to. a controversy which has . 
engaged thegactive interest, Of some of*the strongest and subtlest 
intellects of this century. Some of the disputants have been men. 
like Broughgm, Jeffrey and Muirhead, gkilled in the arts of 
advocacy andein the faculty of eliciting and weighing evidence, 


who have stated theireconclustons with all the ‘‘pomp,and cir 


cumstance”.of a judicial finding ; others are men like Arago, 
Dumas, ‘Harcourt, Whewell, Peacock, Kopp, George Wilson, 
1 Phe Watt Mgmorial Lecture, delivered in ‘the Watt Memorial Hall’ 
Greene on March rr, by Qf. T. E. Thorpe, EĻ D., F.R.S. e 
. e : 
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‘eminent in science and literature. who hawe defended their cen- 
'victions with great power, ample knowledge,” much argument- 
jative force, and occasional*elogfence. At one time’ the contest 
was waged with no little fury and pitterness; it threatened, 
indeed; like the mows controvessy on the proper form of a' 
‘lightning-conductor during Sir John Pringle’ presidency of the 


*. ‘Royal Sociéty, or like the eually*famous controversy on the dis- 


. limportance was in its fruitful and fay-reaching 


covery of the planet Neptune, to attain the gignity of a national: 
‘question, {gr more acute, I should imagine, than that which has 
just occasioned all.right feeling Scgtchm@én to approach jhe 
Queen in Council on the*subject of Scotland’seproper placegand 
idegenation in Imperial concerns. š 
ut the acrimony and ill-feelingehave happily long since passed 
‘away. There is no longer any need to disquss the question either 
‘as an advocate or as a partisan. What I shall attempt to-night 
is to treat it dispassionately, and, within the compass of an hour, 
to assess, as impartially as I am able, Watt’s true place in regard 
to this discovery. 
It was, indeed, an epoch-making event. ‘Phe discovery of the 
icompasition of water was as momentous for science as the greatest 
of Watt's inventions wa$ for social and economic progress, The 
rvery fact itself, apart from all that flowed from it, was of trans- 
cendent interest. But to those who had eyes to see, its supreme 
consequences. It 
‘signified nothing less than the passing’ way Of an old order of 


. things, the downfall of a system of philésoplfy which had outlived 


its usefulness, in that & no longer served to interpret natural 
phenomena, but Which was rather a hindrance and a stumbling- 


„block te the perception of truth. The discovery at once led to- 


the inception of a more rati8nal and more truly comprehensive 


: ‘theory, whieh not only expmined what was already known, in a 
fuller, clearer and more intelligible manner, but pointed the way 


to new facts hitherto undreamt of, which, in their turn, served 
to strengthen and extend the generalisationewhich led to their 
discovery. No wonder, then, that those who loved and revered 


Watt, and who were rightly jealous of his honour, should have - 


sought to do all in their power to vindicate what they honestly 


* conceived to be his just title to so signal and so fundamental a 


discovery. 

|’ No man has a juster claim to be regarded as a scientific man, 
in the truest and noblest sense of that term, than James Watt. 
‘The scientific spirit was manifest in him even in boyhood. The 
very circumstances of his condition, his weakly frame, the soli- 


‘itariness of his school-life, and the early habits of introspection 


thus induced in a mind forced to feed only on itself, served to 
Strengthen and develop the instinct. Even his early struggles, 
and the jealcusy of the Glasgow Guilds which forbade him to 
practise his trade in the burgh in which he had not served an 
‘apprenticeship, conduced to mould his character and to de- 
termine the bent of his mind. Hard and illiberal as it seemed 
at the time, the Zunfigeist which grove him to the shelter of 
the old College in the High Street, and secured for him the 
abiding friendship of Black and Robison, was in reality the most 
fortunate circumstance in his career. It brought: him directly 
under the influence of one of thg greatest natural philosophers of 
his age, and so stamped him permanently%s a man of science. 
It would not be difficult to trace how this influence reacted upon 
all that"Watt subsequently did—from the time of his earliest 
speculations on the loss of energy in Newcomen’s engine down 
to the very last of his mechanical pursuits in the dignified retire- 
ment of Heathfield Hall. He approached the question of the 


- improvement of the steam-engine as a scientific problem, and 


under the direct inspiration of the doctrine of the great discoverer 
of the principle of latent heat. It was this same mental attitude 
towards scientific truth, the same receptivity for scientific 
doctrine, the same love of pondering over and speculating upon 


` the'true inwardhess of things that brought him the friendship of 


Priestley, Withering, Wedgwood and De Lic, and that ultimgtely 


‘ made’ him a. cherished member of the foremost scientific 


opi ical: speculation. 


academies of the world. It will oecasion little surprise to one 
who has formed a true perception of his character to learn {Bat 
‘Watt was wont, even at p&riode of great mental depression, and 
of physical suffering, amidst all the ¢oil and ‘anxious worry of a 
business surrounded with difficulties, to find peace,in the con- 
templation of natural ‘phenomena, and to spend time in philo- 
The shrinking, diffident man, in thus 
communing with himself and with nature, followed a true and 
constant impulse to withdraw fgom the strife and turmoil of the ` 
world, and to seek his pleasure and. his rest in, the silen? gon- 


ye templatign'of natural gruth. No'onę ggn look Gipon that *con- 
i e 
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Opinion gs to the relation of water and air, although foun 


philosophic calm. 


correspondence.® In truth, nature intended Watt to be a 
philosopher of the Sattern of Boyle, or Newtgn, or Dalton ; it 
was destiny that drove him into the world ofjaffairs where, as he 
said, he was out of his sphere. It is gecessary to dwell for a 
moment on this aspect of Watt, in order to form g, just appfe- 
ciation both of his position and of his merits in regard to the 
great chemical truth with which his name is associated. , # 

The man of action is apt to regard the contemplative mind 
with something akin to contempt. I once heard a bustling, 
busy man, the head of.a large engineering essablishment, who 
had enjoyed the good fortune to be a pupil of Thomas Graham, 
say gf that distinguished philosopher that he was the laziest man 
he hadM@Ver met. He did not say he ‘‘ever knew”—for how 
little he really knew of Graham was evif@ent®from the fact 
that at the period to which he referred Graham’s thought? were 
deeply occupied with some of the most memorable of his 
investigations. » 

It was in one of these contemplative’ moods—in what’ he 
himself styled his periods of excessive indolence—and as it 
happened at the very time that the Soho firm was struggling to 

rotect itself against the unprincipled horde that was seeking to 
infringe Watt’s fundamental patent, that he occupied himself 
with turning: over in his mind the outcome of one of his friend 
Priestley’s multitudinous experiments. Watt had long held the 
view that air was a modification of water, or, as he expressed 
il in a letter to his friend Black, under date December 13, 
1782, that, “as steam parts. with its latent heat as it ac- 
quires sensible heat, when it arrives at a certain point it will 
have no latent heat, and may, under proper compression, 
be an elastjc fluid nearly as specifically heavy as water”: at 
which point he conceived it would again change its state and 
become air. As he then relates, he sees a confirmation of this 
opinion in an experiment of Priestley’s made, as he says, “in 
his ‘usual way of groping about.” ‘As he [Priestley] had suc- 
ceeded in turning the acids into air by heat only, he wanted to 
try what water would become in like cireumstances. He under- 
saturated some very caustic lime with an ounce of water, and 
subjected it to a white heat in an earthen retort... . No 
water or moisture came over, but a ‘quantity of air, equal in 
weight to the water . . . a very small part of which was fixed 
air, and the rest of the nature of atmospheric air. . . . .He has 
repeated the experiment with the same result.” : 

About a fortnight later Priestley wrote that he was able to 
convert water into air ‘ without combining it with lime or any- 
thing else, with less than a boiling heat, in the greatest quantity, 
and with the least possible trouble or expense.” He added 
that ‘the method will surprise more than the effect,” but that 
he would defer ‘‘ the communication of the hocus pocus of it” 
until such time as Watt should give him the pleasure of his 
company in return for the pleasure he was to gfve Watt in 
speculating’ on the subject. ` TA 

These experiments, as we shall see in dħe course, were wholly 
fallacious; in following them up with his wonted ardour, 
Priestley quickly found himself in a maæ of contradictions, 
and ultimately discovered that this seeming conversion was 
absolutely mythical. 

° It may be useful, however, tg make one or two comments on 
these passages at the present juncture. In th@ first place hi ge 
„as 

he thought, upon a more philosophical basis, simply embodied 

the teaching of the schoolmen. The notion that the so-called 
foyr elements’ were mutually convertible, or were in essencé 
identical, ran through .the doctrine of twenty centuries of 
teachers. Despite*the onslaughts of the Spagyrists, and the 
author of the ‘‘Sceptjcal Chymist,” it permeated the literature 
of natural philosophy down to the very beginning af this ¢poch. 

Watt was insensibly swayed by a belief which had descegded to 

him, like the undying germ, through the ages, and he could go 


morg shake himself free of it than he cbuid get, rid of the in- ` 


fluence of heredity. The very mode in “which he, in common 
with men of his time, uses the temp ‘‘air,” is an indication of 
the manner in whith the ancientecreed dimiged and crimped his 
thought. He p ew that there were various ‘‘airs,” Dut, it is 
very doubtful if he realised that they weze essentially different 
substances. Theré iş abundatt evidence in the few- chemical 
papers that he publithed, and especially in hi® letters to Blagk; 
Priestley, De Liz, Kirwan and others, that he regarded them * 
e . 
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What deep, genuine *pleasure these com- e 
muntngs brought to the harassed man may be dreaned fyom his * a 
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all as constituted gf the same matter, “affected by attributes 
more or Rs fartuitous and accidental. Thus, all the varieties 
of infflmmable air were at bottomeidentical, with properties 
modified by their origin or their varying cgntent of the hypo- 
thetical principte phlogiston—that is the principle that was 
assumed to make them burn. ` 

e From Watt’s published correspondence we are able to judge 
“how he regawded Priestley’s further work on this so-called con- 
xersion of -water into air. He admits that the facts are “in, 
somesdegree contradictory to each other.” The apparent con- 


+ 


` version would seem to depend upon the matgrial of the vessel in 


which it was thade. In'a glass vessel no air wa produced, nor 
was any found “Sina gun-bawrel when the distillation was done 
slowly ; but, when’confined by a cock, “and let out by puffs, it 
produces much ‘air ;: which,” says’ Watt, “agrees agi my 
theory, and also cgincides with what I have observed in steam- 
enginés. In some cases I have seen the tenth of the bulk of 
the water, of air extricated or made from it.” Davy once said 
**the human mind is governed not by what it knows, but by 
what it believes; not by what it is capable of &ttaining, but ‘by 
what it desires.” However willing to catch at anything in- 
support of his belief, it is possible that Watt might have been 
led to doubt the soundness of Priestley’s experiment, if an 
apparent and wholly unlooked for confirmation of it had 
not arisen, f z $ 

To make the account exact, and in view of what is to follow, 
it is necessary to go back a little, in point of time. In the 
spring of 1781, Priestley performed what he styled ‘“a mere 
random experiment made to entertain a few philosophical 
“friends,” It was practically a repetition of Volta’s experiment 
of firing a mixture of the inflammable air from metals, that is, 
‘hydrogen, with common air in a closed glass vessel by means 
of the electric spark. After the deflagration: tha vessel was 
found to be hot, and on cooling its sides were: observed to be 
bedewed. Neither Priestley nor any of his philosophical friends 
seem to have paid particular attention to the deposit of 
moisture, or, at all events, if they did they failed to perceive its 
significance. One of them, however, Mr. John Warltire, a 
lecturer in natural philosophy in Birmingham, imagined that 
the experiment might afford the means of showing whether heat 
was ponderable or not; and accordingly he repeated it, using 
for greater safety a copper globe, weighed before and after the 
passage of the spark. A minute loss’ of weight was always 
noticed, ‘‘ but not constantly the same ; upon the average it was 
about 2 grains.” . eG 

Priestlef, who, with Withering, was present when the ex- 
periments were made, confirmed the apparent loss of weight ; 
but he added, with a caution that was not characteristic, that he 
did not think “ that so very bold ‘an opinion as that of the 
latent heat of bodies contributing to their-weight should be re- 
seived, without more experiments, and made upon a still larger 
scale, : ` 
e Prigstley’s voluthe-—the sixth in the series—was published in 
1781, and ‘was cértaiply known to Watt; indeed, in the Ap- 


` pendix®are’ printed a number of observations made by him 


apparently as the work was passing through the press. Al- 
though, therefore, fe must have had his attention drawn about 
this time to the,formation. of tle dew in Priestley and Warl- 
tire’s experiment, there is nothing to show that he attached any 
impcttanee to the circumstancegor that, if he did, he dissented 
from Warltire’s conclusion that common air depositg its moisture 
‘whemit is phlogisticated. e ° 
*For some time previous to the publication of Priestley’s book, 
Mr. Cavendish was engaged upon an inquiry ‘‘¢o find out the 
cause @dgghe diminution which common air is well knowm to 
suffer by all the various ways in which it is phlogisticated, and 
to discover'what becomes of’ the air thus lost or condensed.” 
In ofhew words, it was an investigatien to determine the 
changes experienced® by air when bodies wefe made to burn in 
confined portion’ of it. On the appéarance of Priestley’s book 
ke repeated Warltire’s,experiment, thinking ‘‘it worth while to 
examine moree closely, as it seemed likely to ghrow greatelight 
on éhe subject*I hag in view.” He confirmed the observation 
on the fosmation of dew ; bat although he made the experiment 
on a larger scale, amd with vafying proportions of the two airs, 
he was woable to satisfy himself as to the loss @feweight after the 
e 


- .. > 
2 The account of these experiments{s given iri g letter to Priestley, and 


” constitutes No. v. of the “‘ Appendix to Priestleyg Experiments and Ob- 


servations relating to various branches of*Natural 
(Birminglfm, '1781). 
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e&plosion. As the result of a number of trials, made both with * 
the inflammable air from zinc and from iron—that is, hydrogen 
—and mixed with common®*air fn the proportion of 423 
measures of the inflammable air to 1000 of common air, he 
says, ‘f we may safely concluele that when théy are mixed in, this 
proportion, and @xploded, almost all the inflammable air and 
about orfe-fifth part of the cétmoff air lose their elasticity, and * 
are condensed into,the dew which lines the glass.”- In order to 
examine the nature of tlis dew, large quantities of the hydrogen 
were burnt with tw anda half times its volume of common air, 
ang the producta the combifstion wag caused to pass through a 
long glasstube whereby it wascondensed. ‘‘ By this means,135 
grains of water were condensed in fhe cylinder[z.¢. the tube], which. 
leg no, taste nor smell and which left no sensible sediment when « 
evaporated to dryness ; neither did it leave any pungent smell 
during the evaporation ; in short, seemed pure water... . 
By the experiments with the globe, it appeared that when th@in- 
flammable and common air are exploded in a proper proportion, 
almost all the inffmmable air and nearly one-fifth of the com- + 
mon air, lose their elasticity, and are condensed into dew. And 
by this experiment it appears that this dew is plain water, and 
consequently that alfnost all the inflammable air and about one- 
fifth of the common air are turned into pure water.” : oe 
The idea that common aig wasefor the mgst part a mixture of . 
two gases—oxygen, or @he dephlogisticated air of Scheele and 
Priestley, and nitrogen or the mephitjc air of Rutherford, the- 
azote of Lavoisier—was familiar to chemists'at this period as the 
result of the teaching of Scheele and Lavofsier, and there is 
reason to suppose that this opinion was shared by Cavendish. 
He had been engaged for some tinft past in an elaborate inquiry 
into the constitution of atmosphe@ic air, the res@lts ‘of which _ 
admitted, of no other interpretation than that common air was 
composed of two different gases, mixed or combined in constant 
relative proportio. It is true that in the memoir containing 
the results of his inquiry he nowhere directly gives his estimate of 
these relative quantities, but, from the data he affords, it is easy 
to deduce the amount and:the constancy of the proportion. 
Cavendish’s papers.are characterised by remarkable conciseness": 
and brevity; an experiment which must have involved the putting 
together of elaborate and complicated apparatus, and which 
must have occupied considerable time in its performance, is de- 
scribed in'a few lines, and hence it is not always possible to: 
gather with certainty the precise disposition of the arrangements. 
He never sets out his reasons or his conclusions with any great 
amount of detail, and his published words occasionally give 
little indication of his line of thought. But that he clearly 
recognised that only one portion of common air was concerned in 
the formation of water, and that this portion was the dephlogist- 
icated air, or oxygen, is obvious from the next series of experi- 
ments in which he fired a' mixture of about two measures of 
hydrogen and one measur¢ of oxygen in a previously exhausted 
glass globe furnished with an ay aratus for firing air by electricity, 
When the included air was fire, almost all of it lost its elasticity, 
so that fresh quantities of the explosive mixture could be intro- 
duced and the process repeated gintil a sufficient quantity of the 
moisture was obtainéll for examination, In these experiments 
Cavendish clearly and d@finitely demonstrated that the weight 
of the water was practically equal to the weight of the mixed 
gases which had combined to form it. In some cases the water 
was perfectly neutral in its reaction; in others it was slightly 
acid, and the cause of this’ acidity caused Cavendish much ex- 
perimenting,’ but he is never in any doubt as to the main result ; . 
he says distinctly, ‘‘if those airs could be obtained perfectly 
pure, the whole would be condensed.” Now if Cavendish had 
published this main result ef the time he obtained it, namely in 
the summer of 1781, of even if he had formally communicated 
it to one of the meetings of the Royal Socfety during the 
enseigg session, there would have been no Water Controversy. 
But even if he were ready, it was characteristic of him to delay, 
not from inertia or indolefice, but from a morbid shyness, an 
ufisonquerable reticence, which constantly led him to postpone 
any publieannouncement pf hisewor®, He had the additional, 
and to him all-sufficient, reason that he had not yet worked out 
the cause of the occasional acidity of the water. What he did, 
however, waS to communicate the facts of his experiments to 
Priestley, as Priestley himself states in a subsequent papefte» 
published in the Phélosophical Transactions for 1783. When or 
how þe communicated them tq, Priestley does not appear, nor 
hawe we any means of knowing precisely what was said. 
Something, however, ogathis point maybe inferred fyom what ,, 
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Priestley proceeded to do. It appears from a letter to Wedg- 
wood that he repeated Cavendis’s experiment duringthe March 
of 1783. It will be remembered that he was at this period 
engaged on his experiments on the gedming conversion of water 
into” air, He had obtained a number of coptradictory results 
which had led Wedgwood, asfar back as the previous Japuary, to 
put certain sagacious queries, which doubtless in the end had their 
effect im opening Priestley’s eyes to the origin of his mistake’ 
But at the tame both he and Watt were seeking for fresh evidence 
to substantiate the possibility of this c8nversi Now ‘just, 4s 
Cavendishethought thats Warltire’s experiment might throw liht 
upon the particular matter on which he was engaged, sé Priestley 
considered that Cavendish’s work migh®afford evidence, indiregt 
it is true, but still evidence, of thè intimate connection betwéen 
water and air. Cavendish had, he thought, established the 
conyerse of the proposition Which he and Watt were seeking to 
prove in showing that ‘‘air,” or rather certain kinds of “air,” 
could be converted into water weight for weight, It was no 
“longer the original Warltire experiment of exploding common 
air and hydrogen. Cavendish had indicated the particular kinds 
which were really concerned in the phenomena, and it was the 
Cavendish experiment, pure and simple, which he proceeded to 
repeat. This is obvious from what he says: “ Still hearing of 


” many objections to thè conversién of*wager int® air, I now gave 


particular attention to an expetiment of Me. Cavendish’s con- 
cerning the reconverszors of air into water by decomposing it in 
conjunction with inflammable air.” Priestley here used the 
word ‘ decomposing ” in a sense, contrary to that which the con- 
text implies ; but that he is gonsistent in so using it is evident 
from what follows, and also Yom similar expressions to be found 
-in his correspondence. But’although he professed to repeat 
Cavendish’s experiment, he neglected fo do so in Cavendish’s 
manner. He says: ‘‘ In order to be sure that ghe water I might 
find in the air was really a constituent part of it, and not what 
it might have imbibéd After -its formation [z.e. by contact with 
the water of the pneumatic trough], I made a quantity of both 
dephlogisticated and inflammable air, in such a manner as that 
neither of them should ever come into contact with water, re- 
ceiving them as they were produced in mercury ; the former from 
nitre, and in the middle of the process (long after the water of 
crystallisation was come over), and the latter from perfectly made 
charcoal. The two kinds of air thus produced I decomposed by 
firing them together by the electric explosion, and found a 
manifest deposition of water, and to appearance in the same 
quantity as if both the kinds of air had been previously confined 
by water. i 
“t In order to judge more accurately of the quantity of water so 
deposited, and to compare it with the weight of the air decom- 
posed, I carefully weighed a piece of filtering-paper, and then 
having wiped with it all the inside of the glass-vessel in which 
the air had. been decomposed, weigh@d it again, and I always 
found, as nearly as I could judge, œhe weight of the decomposed 
air in the moisture acquired by the paper. . . . I wished, how- 
ever, to have had a nicer balance for the purpose: the result was 
such as to afford a strong presumption thatethe air was.: recon- 
verted into water, and. therefore that t&e origin of it had been 
water,” teat x 
These passages, when’ compared with the accounts given of 
his own work by Cavendish, strikingly exemplify the difference 
tin the character of the two experimentalists. It would be 
difficult to pack‘'a greater number of errors into a couple of 
paragraphs than’ are contained in these sentehces. The ex- 
poss in italics show that Priestley wholly failed to compre- 
end the true origin of the water. In his laudable anxiety to 
‘free the two-gases from extraneous® moisture, he committed 
‘blunder after blunder. His method of obtaining the oxygen was 
bad ; that of procuring the inflammable air was worse. Bogh 
‘the gases must have been highly impure, and it was a phySical 
impossibility that they should have given their aggregate weight 
in water, even after making every allowance for Priestley's crude 
‘and imperfect method of determiping it. e 
Bad, however, as the experimental wgfrk was, what if appeared 
to teach’was not lost on Watt: it clearly proved to him that 
‘water and air were mutually convertible. How the theory took 
bape in his mind is evident from the termg in which the two 
series ‘of Priestley’s experiments are coupled together in his 
tetters to Gilbert Hamilton, to De Luc and to Black. Each set 
ús regarded as‘complementary to the other, and, both taketo- 
zether; are held to prove that air and water are mutually cen- 
@ertiblé, atfd are therafdre egsentially Mè same. ‘Under dye 
: nS 
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Aprif 21, 1783, he tells Black that ‘ 
moreeexperiments on the conversion of water timto @ir,and I ° 
believe I have foand out the cause of it; which I have put in: 
the form of a letter®to him, which will be read at the Royal 
Society with his paper on the subject.” Hg then proceeds to 
give Black a summary of the three sets of facts, or supposed facts, 
on which he bases his generalisation, and he makes use of these 
significant words : ‘In the deflagration of the inflfmmable and 
dephlogisticated airs, the airs unite with violence—becomg reat 
hot —and on cooling, totally disappear. The only fixed matter 
which remains ig w@ver ; and water, light and heat are all the 
products. Are we not, then, authorised to conglude that water 
is ‘composed : of dephlogisticated and inffimmable air, or 
phlogiston, deprived of" part of their latent heat, and that 
depl Amei cated, or pure air, is composed of air deprived of its 
phlogiston, and united to heat and light ; an@ if leght be only a 
modification of heat or a component part of phlogiston,*then 
pure air consists of water deprived of its phlogiston and its latent 
heat.” Very similar turns of expression and trains of reasoning 
are to be met with in other letters to his friends, written at about 
the same period. In all it is abundantly’clear that, whatever 
may have been his surmises as to the real nature of water, it was 
the conception of the mutual convertibility of air and water that 
was uppermost in his mind: These passages, however, constitute 
Watt’s claim to be regarded as the true and first discoverer of, 
the compound nature of water. f 

Three days after the-letter to the Royal Society was written,. _ 
of rather dated, there came a bolt from the blue in the form of a.. 
letter from Priestley to Watt. ‘‘ Behold,” it said, ‘* with surprise- 
and with indignation the figure of an apparatus that has utterly.- 
ruined your beautiful’ hypothesis, and has rendered some weeks . 
of my labour in working, thinking, and writing almost useless.’”*~ 
The doubts &' Wedgwood, certainly no mean authority on the- 
properties of baked clay, had, in fact, led Priestley to devise an. 
experiment by which it was proved beyond all doubt that this:.. 
seeming conversion of. water into air was really due to an inter- 
change of steam and air, effected by diffusion through the porous.. 
material of the retort. Well might Priestley cry to De Luc, 
“ We are undone!” Watt's faith in the ‘‘ beautiful hypothesis” ° 
was no doubt rudely shaken; but it was not shattered. In his . 
answer to Priestley he denied that it was ruined: ‘‘It is not: 
founded,” said he, ‘‘ on so brittle a basis as an earthen retort.” ` 
Priestley, however, would have none of it: theories with him— 
always excepting the all-comprehensive one of phlogiston, which 
was the head and front of his creed, as, indeed, of his smbsequent ` 
offending—had at no time much value, for, as Marat said of ` 
Lavoisier, he abandoned them as readily as he adopted them, 
changing his systems as he did his shoes. Indeed, he rather - 
prided himself on his capacity for quick change. ‘‘ We are, at-. 
all ages,” he once said, “f but too much in haste to understand, as. . 
we think, the appearances that present themselves taus. If we- 
could content oursélves with the bare knowlgdge of Stew facts,.. 
and suspend our judgment with respect to their causes, tifl by*- 
their analogy we were led to the discovery of more facta, of a». 
similar nature, we should be in a much surer way to the attain-. 
ment of real knowledge.” With a candourall his own, he im- ~ 
mediately added: ‘‘I do not pretend to be perfectly innocent in. 
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Dre Priestley has made e 
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this, respect myself; but I think I have as ttle to reproach. ® 


nfyself with on this head as most of my brethren ; and whenever - 
I have drawy general conclusions too soon, Ihave been very- 
rgady to abandon them. . . . I have also repeatedly cautigned: 
my readers, and I cannot too much inculcate the caution, that 
they are to consider new facts only as discoveries, and mere * 
deductions from “these facts, as of no kind of authority; but to ° 

‘draw all conclusions, and form all hypotheses, for them%elves.” 

e Watt’s mind was ofa very different cast. He did not lightly 
adopt opinions ; his convictions were slowly and deliberately 
formed, and were retaihed with a corresponding tenagity. But, 
all the same, he eventually,thought it prudent ġo withdraw his. 
letter ; and three days prior to the reading of Priestley’s paper, 
which accompanied it, Priestley informe? Sir Joseph Banks of 
Watt's desire that the letter should not be fubliclpread. That 
it was withdrawn on account of what Watt calls Priestley’s’ 
“ugly experiment’ 4s stated by him in aslettgr to Black, on the 
ground that this experiment rendered ‘‘the theory useless in- 
so far as relates*té the change of water into air... . I have 
not given up my theory [that spas to the mutual convertibility 
of water into air], thongh neither it nor any other known one: 
will account for this experiment.” Sess : 

In the mgantim@ Cavendish had been pursuing his inquiries,:, 
e 
° . 
e ° 


e and towards tlie end ef this year (1783) he was-prepared to ive, 
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proof of the real nature of water—that is, the origin of the 
occasional and apparently haphazard presenct of small quantities 
of nitric acid. X 
of excluding a greater og less quantity of atmospheric nitrogen 
fr8m the gases employed; and he determined the conditions 
under. which*his nitrogen led to the formation of the acid, the 
te nature of which he thus for the first time established. The 
account of his. labours: was read to the Royal Society on 
January 15, 1784. p o 
- In the previoug autumn, however, disquieting rumours reached 
this country that tht Frerich philosophers, and chief among them 
Lavoisier, were poaching upon the English preserves. The cir- 
cumstanice is alluded to in a letter‘from Watt to De Lems ted 
November 30,91789. “I was at Dr. Priestley’s last night. He 
thinks,.as I do, that Mr. Lavoisier, having heard some imper- 
fect account of the paper I wrote in the spring, has run away with 
. the idea and made. up a memoir hastily, without any satisfactory 
proofs... . . I, therefore, put the query to you of the propriety 
of sending my letter to pass through their hands, to be printed ; 
for even if this theory is Mr. Lavoisier’s own, I am vain enough 
to think that he may get some hints from my letter, which may 
enable him to make experiments, and to improve his theory, and 
produce a memoir to the.Academy before my letter can be 
printed, which may be so much superior as to eclipse my poor 
‘performance and sink’it into utter oblivion ; nay, worse, I may 
be condemned as a plagiary, for I certainly cannot be heard in 
opposition to an Academician and a financier. . . . But, after 
_all, I may be doing Mr. Lavoisier injustice.” 
That Lavoisier did get some hints, and possibly even through 
the medium of’ Watt’s letter, is beyond all question. The fact 
that he was informed of Cavendish’s work is speciftcally stated 


in, Cavendish’s memoir inma passage interpolated by Blagden, the | 


Secretary of the Royal Society and Cavendish’s assistant and 
amanuensis, who himself told Lavoisier. The whole of‘ the 
circumstances are set out in -detail in a subsequent letter which 
Blagden addressed to the editor of. the Chemische Annalen in 
1786. That it was known to be'Cavendish’s' experiment that 
was being thus repeated, is corifirmed by a letter from La Place 
to De Luc, dated June 28, 1783, in which we read’: ‘Nous 
avons répété, ces “jours derniers Mr. Lavoisier- et’ moi, 
devant Mr. Blagden, et plusieurs .autres . personnes, lex- 
périence de Mr. Cavendish sur la conversion. en eau des airs 
dephlogistéqués et inflammables, par leur combustion. ... 
Nous avons obtenu de cette manière plus de 2} gros d'eau pure, 
ou au monis qui n’avoit aucun caractére d’acidité, et qui étoit 
insipide au goût; mais nous ne savons pas encore si cette 
quantité d’eau représente lè poids des airs consumes ; c’est tne 
expérience à recommencer avec toutes l’attention possible et qui 
me paroit de’ la plus grande importance.” The: phrase ‘qui 
n’avoit aucfin caragtére d’acidité” is of special significance. The 
Frengh. philosophers, and Lavoisier in particular, could with 
difficulty, as Blagden relates, be brought to credit the statement 
that when inflammable air was burnt, water only was formed ; 
their preconceptions concerning the part played by ‘oxygen in 
such a case, led them to suppose that’ an acid would be 
produced. Cavehdish was familiar with Lavoisier’s doctrine, 
whioh is, connoted in the very word oxygen, which we owe t® 
the French chentists ; and it may be that this circupstance was, 
amongst others, one cause of the pains he took to upderstand 
the origin. of the acid he occasionally met with. Lavoisier was 
sled to repea? Cavendish’s experiment on June 24, 1783; and on 
the folowing day he announced to the Acadeħy that by the 
combustion of inflammable air with oxygen “‘ very pure wafer” 
was formed. It is this statement that has been said to con- 
stitute Lavoisier’s claim to be considered as the true and first 
discoverer of the composition of water. Th&t he has no valid claim 
has been implicitly admitted by Lavojgier himself. The eminent 
Gerpetual Secretary of the French Academy; M. Berthelot, ‘is no 


doubt accurate i regafding June 25, 1783, as the first certain. 


date of publication of the discovery that can $e established ‘by 
authentic, że. officfal, doqyments ; but, as I have elsewhere 


attemptéd to show, the circuigstances unde? which that priority” 


of ppblication was secured 
title of the .discoverey.t a ae 
Shortly after the reading of Gavendish’s memoir to the Royal 


i ê.. ‘cis p 
i Priestley, Cavendish, Lavoisier, ande‘* La ‘RéVolution Chimique”: the 
Presidential Address to the Chemical Section of th® British Association, 


give Lavoisier no moral tight to the 


.18go0 ; see also “ Essays in Historical Chemistry” (M&cmillan, 3893)... Fee 
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be he demonstrated to be due to the difficulty - 


“whi 


e . e : . © 
'Sotiety (January 35, 1784),,De Luc wrote to Watt, giving an, 
-account.of is contents, and insinuating that its conclusions had 
.been formed in the light of khowledge obtained from Watt's 
letter to the Royal Society, which although, as we have seen, 
‘not publicly read, had, thefe is no doubt, been perusgedeby 
others than Priest®y, to whom it wes originally addressed. De 
Luc was, no doubt, a zealous frien , but in this letter his zeal 
outran his discretio. The letter was, indeed, unworthy, ọf him. 
He hastens to exculpate Lavoisier and La Place, byt gmakes.a. 
‘charge ‘against the honour and integrity*of Cavendish, for 

Pia there was ‘Xbsolutely no justification. He stirs yp Watt’s 
suspicions, and then seeks to appease them ; he rouses ‘his 
anger, and then counsels*him®to silence by an argument which 
shows how wholly he® misunderstood Watt. Watt’s reply was 
characteristic: “On the slight glance I have been able to give 
your extract of the paper, I think hie theory very different from 
mine; which of the two is the right I cannot say: his is more 


likely to be so, asghe has made many more experiments, and 


consequently has more facts to argue upon... . ¥ 

“ As to what you say of making. mys@f des, jaloux, that idea 
would weigh little ; fgr were I convinced I had had foul" play, if 
T did not assert my right, it would either be from a contempt of 
the modicum of reputation which could result from sucha theory: 
from a conviction in my gwa mind that I was their superior: or 
from,an indolence, that wakes it easier. for, me to bear wrongs 
than to seek redress. ; 
with money; that would be no bar; for though I am dependent 
on the favour of the public, I am not on Mr. C. and his friends ; 
and could ‘despise the united power of the illustrious house of 
Cavendish, as Mr. Fox calls them. fe X i 

tt You may, perhaps, be surprised to find: so mffch pride in 
my character. It does nbt seem very compatible with the difi- 
dence that attends my conduct in general. . I am diffident, 
because I am seldom certain that I am in the right, and because 
I pay respect to the-opinion of others, where I think they may 
merit it. At present je me seus un peu blessé; it, seems hard 
that-in the first attempt I have made to lay anything before ithe 
public, I should be thus anticipated.” . ` ` 

There was no desire on the part of anybody connected with 
the management of the Royal Society, to withhold from Watt his 
just due; and it was eventually arranged that his letter to 
Priestley, together with.one he subsequently addressed to De , 
Luc, should be publicly read to the Fellows, and they were 
subsequently ordered to be printed in the Phzlosophical Trans- 
actions in such manner as. their author might desire. By -his 
directions the two letters were merged together, and they appear 
as having been read on April 29, 1784, ‘under the. title, 
‘Thoughts on the. constituent parts of water, and of Dephlo- 
gisticated air: with an account of some experiments ‘on that 
subject. In a letter from Mr. James Watt, Engineer, to Mr. 
De Luc, F.R.S.” The geeater part of the ‘‘ thoughts” are 
concerned with the'dephlogisijeated air, What relate to water 
have already been given in the ‘extracts from his correspondence. 
The terms in the letter to De Luc, as printed in the Phzlosophical 
Transactions, aré sukstantially Mentical with those of the letters 
to Black, Hamilton, Smegton and Fry. 

I have now given all the essential facts which led to the recog- 
nition of the true chemical nature of water, and I have stated, as 
accurately and as impartially as I could, the relative share of 
‘Watt, Cavendish and Lavoisier in their discovery and interpre- 
tation. As regards Lavoisier, it cannot be claimed: that he .was 
the first to obtain the facts. To,Cavendish belongs the merit of 
having supplied the true experimental basis upon which accurate 
knowledge could alone.be founded. Watt, on the other hand, 
although reasoning fronfeimperfect and, indeed, altogether 
erroneous data, was the first, so far as we can pove from docu- 
mentary evidence, toestate distinctly that water is not an element, 
but®igcomposed, weight for weight, of two other substances, one 
of which he regarded as phlogiston and the other as dephlo- 
gisticated air. It would be a mistake, however, tosuppose that 
Wått taught precisely the same dogtrine of the true nature of 
water that®*we hold to-day. Ror did Cavendish utter a more 


-certain sound. What we regard to-day as the expression of the 


truth we oWe to Lavoisier, wht stated it with a directnéss anda 
precision that ultimately swept all doubt and hesitation aside— 
except to the mind of Priestley, whose “random experiment =: 
gave the first glimmer of the truth. 

- Irsthis respect the conclusionsof Lord Brougham is most just. 
It was a relucjance to-give'up the doctrine of phlogiston, a kind 
of gas on the scewe of that long-€sjablished „and deeply-e 
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* rooted opinion that prevented Watt angl Cavendish from deing | Prassians.—A papef by Mr. C. G. Hoffan, on the Niggers of A è 
full justice to their own theory; while Làvoisier, who had | Washington, contains some notes on the cugjous $uperstitious® - 
entirely shaken off these trammels, first preseflted the new | prdttices of the Voodoog said to be a survival of the oldreligion. © 
doctrine in its entire perfection and gonsistency. a —Mr. Christian Jgnsen’s paper on the grave mounds and giants’ 

. We thus see that each of thes@eminent men playéd an inde- | graves in the islands of North Friesland, contains information of . 
pendent and, we may say, an equally impgrtant share in the | special interest to English folk-lorists whe have followed Mre 
establishment of one of the greatest scientific truths that the | MacRitchie’s ingenious explanation of some fairy beliefs. . ° 
eighteenth century brought to light. ee x 
5 As* 4 ards Watt, the erent ae Æ this incident serves to m . 

xing buf only more, clearly what we know to be, the j : . ° 
true character of the man. denies the vigogr of S OCIE TIES AND ACADEMIES . 
his a Mlectuels grasp, Mereana of his neptal vision. e LONDON. . 

t the same time it exhibits his glove of truth for truth’s ; LUEN, : tangs 

' sake; his unaffected modest¥, and the sense of humility thatevas ‘| 1, poas Ocie, Mare niac 5 On the Relative artarration 
not the less real because accompanied by a sense of what his a f the diren m through a C stalin, Pi eati a 
inherent love of rectitude, taught was due also to himself. The i ampe © ith respect to the ee rites ranean k 3 3 m any 
Whice or envy and detraction has not been unheard amongst the Walk aig "i P! Aaa y James 
strife of partisans in the Water Controversy, but throughout itno |. Tf the surface of the pl : : hee oo 

A plate be the plane of xy, the positive axis 

tiie A that reflected ev@n remotely upon his | ofz being directed inwards, the relative retardation is T(v2, ~ 722), 
Gi gay. g i where the velocity of light in air'is'unity, T is the ‘thickness of 
ae 7 the plate, and 74, 2, are the positive roots of ‘a biquadratic in 

: 2 obtained by expressing that lx + Hie + 1g A 1 is a tangent 

: lane to the wave-surface, riting the roots of the biquadratic 

SQIENTIGIC SERIALS. F + series proceeding by powers of sin z, and prenie the 

SEVERAL contributions of anthropdlogięal interest appear in,| coefficients (which are linear functions of sin'ż) as symmetrical $ 

‘the January and Febguary issues of G/odes.—An old Mexican} functions of the roots, the terms of the series may in general be 
terra-cotta figure,in the American’ Museum of Natural History is | determined in succession by means of linear equations, and have 
described and figured, ` It was discovered near Texcoco, and | the form + a’ + y, & a” — y, where 
repres@nts a warrior in a padded coat of mail. The figure is of a = ag + a Sin? + a. sin? + ay sint? + ..., 
life-size, and its workmanship is peculiar to Mexican antiquities. | and 
a description of te tenple pyramid of Tepoztlan, by Dr. r y = y Sin? + yssinði + o ., 

eler, contains not only interesting dêtails, but-several very goo , : zns 
illustrations of the Tilan and construction of the taole: while the.gelative retardanon a P 
Tepoztlan is the place where the Mexican kings had their famous : Ta’ = a” + 27). 
en gardens, and the inhabitants have preserved their ancient | This method fails when the plate is perpendicular’ to an optic 
language and many of their old customs in their mountain home. | axis, in which case the biquadratic may be written - : 

_ , The temple lies-2000 feet above the town on a cliff. The ruins | 34 4 (cy +, ca sin®)n2 -+ dg sin®d 2 + ay + ay sin?i + a, sint = 0, 

, consist of several buildings of all kinds and sizes, which are sug- "Neglecting th ficient of 7, the roots are ° 

, gested to have been the dwellings of the priests. The temple Sere Ime cos eat ES ? 

itself has massive walls built of black and red volcanic stone. tir + p), (r ~ p), 

The inner space is divided into two rooms bya door let in a | m and p being series’ proceeding by even and odd powers of sin ¢ 
‘thick wall. In the inner room was found a rectangular cavity | respectively. Assuming that the actual roots are 
containing coal and two pieces of copal, showing probably that an+p+a,-7-—p+B, SIER 
,here-was the place where the holy fire was burnt. The door i fth r B, y, ò are determined as i 
leading to the inner room is flanked by two pillars, richly carved, ,| the successive rw 9 . S Tote a a ha h ater h as he 
‘but the most interesting feature of ‘the room is its benches of the former method, and, as for terms of the fourth order, have the 
sculptured stone. In this room stands an idol, and there were | form BLP sat eldest + gs igs 
found two pieces of sculpture : one a bas-relief painted in dark a = — 7 = a SN? + ag sin’? + a; sm, 
red, the other a relief of a Mexican king’s crown. Altogether, = — 5 =a, sin’? — a, sin’ + a, sinti, 
this is a notable discovery ; and if it is really the fact that these | o that 
‘people have preserved their anciert culture, it is greatly to be A=2T(p+a). ° 
hoped that a scientific exploratign will be undertaken before it is nae ; Paaa NOR Peony 
_ too late.—Another people of South America is noted in a paper Geological Society, March 23.—W. Whitaker, F.R.6.,. 
by Dr. Ehrenreich on the Guayaki in Paraguay. Their territory | President, in the chair.—The Eoceneedeposits of Revon, by 
is bounded on the east and south by Paraga, on the north by the |-Clement Reid. - A re-examination of the area around Bovey has 
. 'rivers Acaray and Monday, and on, the west by well-wooded | led the Author to think that Mr. Starkie Gardner is probably 
hills. Very little is known about them, and only few ethno-,|-right in referring the supposed Miocene strata to the Bagshot 
-graphical specimens have found their way into museums. The | period. Lithologically as ‘vel as botanically the deposits in» 
personal possessions of the people consist of a conical-shaped è Devon and Dorset agree closely. |The gravelly deposits heneath’ i 
cap made out of a jaguar skin, chains made of pierced teeth and |'the Bovey pipeclays are also sRown to belong åo the sfine period, 
bones of animals, stone axes, bows and arrows, lances made out | and not to be of Cretaceous date. This correction has already 
of the bark of the palm, and a sharp instrument made out of 7 been applied by Mr. H. B. Woodward to a large part"of „the 
animal bones. Their vessels are particularly remarkable. Some | area. The plateau gravels capping Haldon are #lso considered 
are egg-shaped, and obviously intended to fix in the ground, and.| to belong to the Bagshot periad, for they correspond closely with® 
‘most of them belong’ to the so-cabléd basket pottery. Several | tH Bagshot gravels of Dorset to the’ east, and ofte Bovey ' è 

„illustrations aggompany the paper, including three’ photographg | Basin to the west, and possess peculiarities which distinguish ° 
of aGuayaki man, He is very short, wih strikingly Short legs, | them from any Pleistocene Drift. Several speakers took part in, 
long arms, broad shoulders, short neck and large head.e “Chey | a discussion upon fhe’ paper, some agreging with the author’s A 

. live entirely -as huntsmen, without any tillage, and the very | views, and some were opposed to them.—On an outlier of 68 

primitive character of the race suggests that they, and possjbly | Cenomanian and Turonian near Honiton, with a note on Yolaster : 
other tribes on the boundary line of Brazil, would reveal much | a/ss, Ag., by A. J. Jukes-Browne. “Akhough an outlying patch f 
information of value to the afthropelogist.—An atĉount of the | of Ghalk in the parish of Widworthy was menĝoned by Fitton e 5 
Moplahs of the coast of Malabar, by Dr. Emil Schmidt, is ex- | and marked on De La Beche’s map, it has not hitherto been a 
ceedingly useful. They are partly of Hindoo nd partly of | described. Thg tract is about 4p Miles south-west of Membury, ` 
Arabian origin, and thë mixture is shown in their customs: In | 34 miles east of Honiton, and about 7 mñes from the coast at ~ 

— the north the young husband settfes in hfs wife’s house, and the | Beer Head. -®*Cone-in-cone ; additional facts frofh Various ° 
woman’s right of succession is admitted ; in the south, male suc- | countries, by W. S. Greslef, ¢ Examples” of flinty.stone in the 
cession ig the rule. A carefuè study of these mixed, peaples is | “‘ fire-clay series” gf the Ashby coalfield exhibit ‘* areas of conic 

. much needed.—Dr. Nehring gives ån account que worstfip of | structure lying ynconformaBly.” In the same stratum of shales : 
the ringed snake apéng the old Litkeanians, moyittang and | are large ‘masses of the same flinty rock, more or less coated with . e 
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| 5 e a ° f 
i e . 





aS a E roe Sy g 
ry : °° y ‘ ° ¢ 
e aoe è. R n : . e . ` i s’ p 
* *552 e e -$ . i NATURE ` be ” e [APRIL 7,1898 ES 


o =s o_o __ 





' e : 
conic structures, whicheappear to have been’ formed out ofdayers 

e of shale ang ironstone? The bending-up of the shale above the 
e “noduleseand don’ below them, the glose but unconform&ble 
covering of Permian breccia, and the staining of the whole 
section suggests, if indeed it does not demonstrate, to'the author 
ethat the growth of the cone-in-cone took place subsequently to 
bo the, deposit of the Permian breccia. Several American and 
other examplgs are described, and a series of conclusions are 
appended to the paper, 

. . Paris. : 

Academy of Sciences, March 28.—M.@Wolf in the chair. 
— Preliminary study of a method of estimating cafbon monoxide 
diluted with air,*by M. Armand Gautier. It has been shown 
“in previous papers on the same subject, that carbon monoxide is 
completely oxidised by passing over iodic anhydride'at ágh 5°. 
The present styidy js concerned with the dilution at which this 
actioneceases. Kriown volumes of carbon monoxide were mixed 
with large quantities of air, and ‘the resulting mixture passed 
over iodic anhydride; the carbon dioxide product was measured 
by the method of Mintz. It-was found that even at dilutions 
of 1 in 30,000, the quantity of CO present could be accurately 
determined. Both acetylene and ethylene are oxidised under 


the same conditions, but only partially, experiments showing: 


that some 10 to 24 per cent. of the former, and 40 to 60 per 
cent. of the latter were converted into carbon ‘dioxide.—On the 
use of palladium chloride as a. reagent for the detection of 
minimal quantities of carbon. monoxide in the air, and on the 
transformation of this gas into carbonic acid at the ordinary 
temperature, by MM. Potain'and Drouin. One part of carbon 
monoxide in’ 10,000 of air can be detected by this reagent, if it 
be assumed that no other reducing gas is present, but the method 
«does not yield quantitative results. Atmospheric air containing 
xdyath part of carbonic oxide, after remaining in sealed flasks 
for forty-two days, showed no trace of the monoxide, but a 
-nearly equal volume-of carbon dioxide. From this it would 
: appear that the monoxide can be slowly oxidised by air at 
, „ordinary temperatures. —Observations of Perrine’s comet (1898 
“March 19) made at the Observatory`of Paris,.by MM. G. 
Bigourdan and G. Fayet.—Observations of the same comet, 
- made with the large equatorial at the University of Bordeaux, by 
.M. L. Picart.—Observations of Perrine’s comet, made at the 
* Toulouse Observatory with the Brunner equatorial, by M. F. 
Rossard.—Elements of Perrine’s comet, b 
‘Fundamental theorem on the birational transformations with com- 
~ plete coeffigients, by M. S. Kantor.—On certain linear functional 
. equations, by M. Lémeray.—Researches of precision on the 
infra-red dispersion of Iceland spar, by M. E. Carvallo. The 
measurements agree well with the. results of earlier researches, 
ibut ‘are accurate to another decimal place.—On the rigorous 
. ‘determination of molecular weights of gases, starting from their 
densities, and the deviations which they exhibit from Boyle’s 
law, by Ma Daniel Berthelot.—Gas engines with high com- 
peession, by M. A? Witz. A discussion of thé theory of the 
Diesel engine. — Og the Hertzian field, by M. Albert 
` Turpain.—On an iodide of tungsten, by M. Ed. Defacqz. 
‘The hexachloride, is ‘first prepared by the action of 
„chlorine upon the metal, and this, heated to about 
e.4007C. in a cwrrent of hydriedic acid. 
uthe gomposition WI,.—Qtinolinic bases, 
Delépine® Heat of combystioa and formation of quinoline, 
‘tetrahydroquinoline, quinaldine, ‘and tetrahydr®quinaldine. 
Comf; 
salts are desceibed of aniline and toluidine with cadmium, zinc, 
*, magnesium, nickel, cobalt, and copper sulphates, -New observ- 
„ations d¥#he evolution of the Urues, by MM. J. Kunstler and 
_A. Gruvel.—On the éncephalon of the Glycere, by M. Ch. 
«Gravier, In spite of certain peculiarities which are related to 
the cansiterable length of the prostomium, the encephalon of 
the Glycerce* preserit the same fundamental &haracters as those 
.of oth@r allied Annelids of which thé nervous system has been 
SPécially studied.o-Qn.the relation between centrosomes and 
» vibratile cilia, By M. |. F. Henneguy.—On the structure af the 
my@rhizia, by M. Louis Mangin.—On the replacement of a 
ptincipal*stem by one, of @fs ramificationg, by M. Auguste 
Boirivant. en 8 ldteral Branch replaces a portion of a 
prinfipa® stem which has been destroyed, it amdergoes modi- 
fications so profound às to finallf, more nearly resemble, both in 
its structure and ¢xternal appearance, the &xis which it replaces, 
e rather than'the branch to'which it is homolégous. — Biochemical 
preparatfon of crystallised dioxyacetone, M. Gabriel 
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M. J. Lagarde.— | 


The iodide has } 
by M. Marcel, 


nation of organic bases with certain oxygen saltse Doubles 
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Begtrand. By the actipn of the sorbose bacteria upon glycerine - 
under suitable ¢6nditions laid down in this paper, excellent 
yields of cri%tallised .dioxyacetone ane obtained (25 gr. of the 
latter from 100 gr. of glycerine).—On the treatment of mania 
by the injeetion of normal herye substance, bye M, V. Babes. 5 
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‘HABIT 4ND, INSTINCT. , 


Habit. and. Instinct. By C. Lloyds Morgan, F.G.S. 
Pp. 35% (London; Edwin Arnold, 1896.) 
OL bee stance of this intefesting work was delivgred 
in 1896, as a course of Lowell Lectures at Boston, 
and as lectures in other parts of the, United States. » 
The arrangement of the book is excellent: the “first 
chapter deals with “ Peeliminary Definitions and Ilus- 
trations,” the second, third, and fourth with original 
observations of the author upon the yoyng of many 
species of ‘birds; the fifth, with observations upon young 
mammals. These four chapters form the chief material 
upon which, in the remainder of the volume, a very 
interesting and inportant discyssion upon animal habits 
and instincts is carried on, con@ludjng with the con- 


` sideration, in the tevelfth, thirteenth, fourteenth and 


fifteenth chapfers, of the following subjects, which 
preserft_ so ‘many aspect8 of wide interest :—“ The 
Relation pf Organic f} Mental Evolution,” “Are 
Acquired Habits inherited?” “ Modification and Varia- 
tion,” “ Heredity in Man.” i 

In the preliminary discussion in tfe first chapter a 
very beautiful example of a complex instinct is afforded 
in the behaviour of the Yucca moth (Pronuba yuccasella). 


“The silvery, straw-coloured insects emerge from their 
chrysalis cases just when the large, yellowish-white, bell- 
shaped flowers of the yucca open, each for a single night. 
From the anthers of one of these flowers the female 
moth collects the golden pollen, and kneads the adhesive 
material into a little pellet, which she holds beneath her 
head by means of the greatly enlarged bristly palps. 
Thus laden, she flies off and’seeks another flower. 
Having found one, she pierces with the sharp lancets of 
her ovipositor the tissue of the pistil, lays her eggs 
among the ovules, and then, darting to the top of the 
stigma, stuffs the fertilising pollen-pellet into its funnel- 
shaped opening.” a 

“Now, the visits of the €noth are necessary to the 
plant. It has been experimentally proved that, in the 
absence of the insects, no pollen, can get to the stigma 
to fertilise the ovules, and the féftiligation of the ovules 
is necessary to the larvae, which fh four or five days are 
hatched from the insect’s eggs. It has been ascertained 
that they feed exclusively on the developing ovules, and 
in the absence of fertilisation the ovules would not 
develop. Each grub consumes some twenty ovules, and 
there may be three or four such grubs. But the ovary 
contains some two hundred ovules. Of these, therefore, 
say, a hundred are sacrificed to,the grubs of that moth, 


through whose -instrumentalify alone the remaining 
e 


hundred can fe fertilised and come to “maturity.” 


Concerning this elaborate sequence of actions" the 
author points out that they ate performed but once in 
the lifetime of the moth, without instruction, witout 
imitation, and without the guidafice which an” experience 
‘of the subsequent fate of the eggs might pravide. The 
essentially adaptive nature of the sequencé is insisted 
upon, ; Be 3 

The relation between what is “ congenital” and what 
is “acquired” is considered im some detail, aio by 


* many examples, egptcially that oé¢he trajning of a 
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THURSDAY, APRIL “ta, *1808 it +s Shown that the limits of what®gan be acquired are 
aa aes Ay tae. determined by what is congenital, gee: Pg 
= —w = “ The behaviqur of a trained falcon is an adaptation. 
. ° and modification of the hawk’s congenital instincts as a 


bird of prey. The finished performafice is part instinct, 


and part habit. The basis is instifctive and congenital ;. 
the modification is a matter of acquired halft.” a 


This valuable preliminary discussion of the swbjéct~ 
matter of the folume is summed up in the following 
statement— A e 


. 

“From the biolégical point of view... instincts 
areeeagenital, adaptive, and coordinated activities of 
relative complexity, and. involving the bekaviour of the 
organism as a whole. - They. . .-are similarly performed. 
by all like members of the same more or less restricted 
group, under circumstances which are either of frequent 
recurrence-or are vitally essential to the continuance of 
the race. While they are, broadly speaking, constant in. 
character, they are subject to variation analogous to that 
found in organic structures. They are often periodic in 
development and serial in character. They are to be 
distinguished from habits which owe their definiteness. 
to individual acquisition and the repetition of individual 
performance.” ae 


The author has rendered a great service in thus bring~ 
ing together the essential characteristics of instinct as 
opposed tp habit in a few clear brief sentences. 

The interesting experiments of the author upon the 
activities and instincts of young birds must be read in full 
to be properly appreciated. They have a most important 
bearing upon problems of very wide interest, such as. 
the hereditary transmission of acquired characters, the 
theories of Protective Resemblance, Protective Mimicry; 
Warning Coloration, &c. These experiments and ob- 
servations should be studied carefully by all who either 
criticise or support the above-mentioned theories. The 
general results only can here be indicated. e Ae 

. The observations of Douglas Spalding (Macmillan’s 
Magazine, February 1873) upon young chickens have 
been much quoted, but many of his conclusions are here 
shown to be without sufficient foundation. Thus Lloyd 
Morgan’s observations do not support the conclusion 
that there is any instinctive recognitién of the mother: 
hen by the young chick which sees èr hears herefor the 
first time. He does not find the accuracy of aim is at 
first equal to that recorded by Spalding, and he gives. 


strong reasons for the bélief that the eevidence of in-e 
*stinctive fear of a bee or g hawk is not due togalarm at 


these animals as such, but merely one” example of the 
extrem@ shyness of young birds at any unusual sifht, or 
sound. J af am 
«There is no instinctive knowledge of food yor water. 
Any object of suitable size and within the right distance is 
struck at; but the chicks are very quick in learning from 
the experience«thus gained. A young chiek, twô days 
old, which had learnt to select pieces*of yolk ef egg, 
twice seized a piece of orange-peel.oftabout the sffhe 
siz and shapé After this he coul@ not sbe induced toe 
touch it, and for a time refusegl yolk of egg. - The con- 
spicuous caterpillars of the*cinnabar’ moth, alternately 
ringed with Wack and galow, ewere thrown sto *some: 
chicks, which seized but immediately dropped them and 


wiped their bills® Latewin the day the Caterpillars were; ` 


again offeredy‘and only tried once by some of tHe chicks. 
e . 
B-B. 

e > 


e ° 


e 
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The following day,eafter they had eaten many edible 
*,caterpillaré, the, cinnabars were again thrown to thgm, 


* but the‘lesson had now. been learnt®by nearly all. 


° 
“ One chick fan, but checked himself, and, without 
e*touching the caterpillar, wiped his bill—a memory of the 
nagty taste having beeh apparently suggested by associa- 
tion at sigh? Sf the black-and-yellow caterpillar. Another 
semed, one, and dropped it-at once. A third sub- 
sequently approached acinnabar as it crawled along, 
gave the danger note, and ran off.?.. Similarly, 
moorhen chicks rapidly discriminated between small 
edible beetles and’ soldier beetles. „Such discrimination 
is, however, not congenital, but acquired.” —" 


Thig last foncfusion is of great importance for the 
theory of warning colours. If each generation of 
insect-eating animals has to learn for itself what is fit 
and what unfit for food, the advantage of conspicuous- 
ness to the unfit and of similarity in conspicuousness 
becomes much greater than under a condition of in- 
stinctive discrimination. On this point Lloyd Morgan’s 
numerous - experiments seem to leave little doubt. 
“|, . There does not appear to be any congenital and 
instinctivé avoidance of such caterpillars with warning 
colours.” Of the instinctive avoidance of distasteful 
insects he says, “I have not found a single instance.” 

The theory of mimicry, due to H. W. Bates, is also 
supported by the behaviour of duckling and*® moorhen 
chicks which would not touch drone-flies after having 
been stung by a bee and a humble-bee respectively. 

- There was never any evidence of an instinctive know- 
ledge of the hurtful nature of bees and wasps. A very 
young bird, after being once stung, is shy for a long time 
not only of bees, but of various kinds of insects. An 

' older one, after a similar experience, is in the main only 
shy of the stinging insect and others that closely 
resemble jt. 

There is an interesting description of the manner in 
which the excreta are prevented from fouling, the nest, 
being voided over the edge or carried away by the parent 
birds. A friend of the author observed that the young 
of swallows, 


“after being fed by their parents, were nudged and 
pushed euntil they terned round and voided excrement, 
which was immediately seized by the parent bird with 
the tip of the beale, carried away, and dropped outside.” 


When the prtsent writer was a boy, he (together with 


his fathes and sister) witnessegl a proceeding on the part” 


of a parent thrush which made a very deep tmpression 


upon ‘him. The parent bird was seen to aligh®on the® 


edge of its ‘nest, and thrust its beak into the gaping bill 
and deeply down into the throat of one of its young, aad 
draw forth a large black and white woym-shaped object 


e (apparenfly from 14 to 2 inches in length), which it then 


swalldwed, e The ntst was only a few feet away, below 
the wifidow of å summer-house, which afforded a perfect 
view of the perfgrmance. It is probable that the observ- 
* atiop, which Has bedh up to the present time unintelligible 
to the waiter and those fefends whom }e has consulted, 


is to be explained*as one form of an instinct of which 


other forms are recorded herg. . 
The earliest activities in Walking, «diving, and flying 
ear€ described in a most interesting chaSter which proves 
the extraordinary congenital accuracy with which these 
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complex associatede movements are performed. It is * 
argued with great force that the opportunity of watching 
the movements of older birds does not offer any sufficient 
explanation of the precision with which they are per- 
formed by the young for-the first time. “Who ever 
learnt t® do a difficult thfng, ‘ven passably well, by 
merely watching “t dene superbly: by another?” The 
author's observatiens convincingly demonstrate tHe truth 
of tfe same corttusion ; for he watthed the first gttempts 
of this kind made by young birds hatched in an incubator. 
Ing all these the egrliest gs8ociated movements were , 
astonishingly accurate, and sometimes, as in the first 
dive of a startled moorhen chiek (p. 64), incapable ,of 
further improvement. Speaking of this example the 
author says, ° ' 

“though long deferred, here was thẹ instinctive aetivity 
in congenital purityeand definiteness, and absolutèly true 
to type, for this was the very first time he had ever 
dived, nor, had he ever seen any bird do so.” 

The precision and f&edomwith which swimming and 
diving. are first performed seems to ke much greater than ` 
that with which walking and flying are begun. It is not 
improbable that the differeace is due to the further 
difficulty introduced by the necessity in the latter case, 
and especially in that of “aying, of sustaining the 
weight of the body, and of starting and checking its 
movements, for the first time. It is probably this, 
rather than the coordination of muscular movement, 
which explains such hesitation and such feebleness as is 
at first observed. In other words it is probably the 
considerable strain thrown upon the muscles for the first . 
time which prevents perfect precision, so that when 
this additional strain of weight is borne by the water, 
the accuracy of the earliest coordinated movements is 
much greater. Nevertheless the example of the Mega- 
podius, quoted on p. 76, renders it probable that the 
movements of flight may be performed with complete 
success immediately after hatching, when they: are 
necessary for the existence of thé species. 

All these statements, and arguments only refer to 
the power of sustaining and moving the body in the air 
under the most favourable conditions. For the count- 
less adjustments to the ever-yarying currents of wind, it 
is held that very®corMiderable individual practice is 
necessary. Flight in its finished form is “the result 
of practice and individual acquisition . . . founded on 
a congenital basis” (p. 78). 

The conclusions to be drawn from many of these 
observations on young birds are summed up in a most ° 
interesting manner in Chapter iv. Thus, in the case of 
the associated musculareovements referred to above, 


e what is inherited is a congenital coordinrgion of motor 


responses under thesappropriate conditions of stimulation. 
Not 8nly is there inherited a given structure of leg or 
wing, but a nervous system through which there is an 
aitipmatic distribution of outgoing currents to the several 
muscles ¢qncerned ; sg thas, without learning or ex- 
perience, they are calleel into play with nicely graded 
intensity, and exhibit complex contractions and’ re- 
laxations. irf Serial order, thus giving rise to instinctive 
behaviour of an emtnently*adaptive nature.” S Sa 


In feeding there is’ 


*. . a 
“assimilar congenital coordination of motor responses, 
for prs at a smalle@bject within ea_suitable distance. e 
. e f 
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But, from the observations, it seemsethat the selection of | ingtimct can be in ‘any way useful—‘iadeed it would Bethe * Pa 


certain of these objects and the rejectidn of others is a 
matter of individual exfperiénce.” . 
With regard ġo instinctive fgar*of particular animals or 
objects, the evidence indicated that itghas no existence 
in relation to oe ° 
“bees or wasps as such, but that thtre issa shrinking 
response? probably instinctive, from awy largish strange 
object, especially if it moves vigorously r makes pme 

such n®ise as buzzing.” a 

An account of further experfmefits in the same direction 
is given in the present chapfer. Thére was no instinttive 

_ fear ‘of a fox-terrier dag which was trained to remain 
passive in the presence of the birds. 

“ Pheasants, partridges, and plovers would peck at his 
nose as he smelt at them, and run irt between his legs.” 

_ “Neither chicks, ‘pheasants, nor jays—not even the 
little fly-catchers—showed any signs of dread of a kitten, 
nor did chicks of an older cat.” 

It is also stated that “there is not apparently much 
difference in the young of ‘wild afd t&me birds,” in this 
respect. This interesting conclusion, for which much 
evidence is quoted, differs from that which has been 
drawn by Dr, Rae (NATURE, July 19, 1883). The whole 
of the observations onetke effects produced by various 
animals upon young birds tend strongly to support Mr, 
Hudson’s conclusion that the fear of particular enemies 
is due to experience and tradition (p. 89). 

The rapidity with which associations are formed was 
illustrated in an amusing manner by some ducklings 
which had their bath in a tin placed on a tray. 

“On the sixth morning the tray and tin were given 
them in the usual way, but without’any water. They ran 
to it, scooped at the bottom, and made all the motions of 
the beak as if drinking. They squatted in it, dipping 
their heads and waggling their tails as usual. For some 
ten minutes they continued to wash in non-existent 
water, the coolness of the tin to their breasts perhaps 
giving them some satisfaction.” 


However, the next day they soon gave up the attempt, 
and “on the third morning thgy waddled up to the dry 
tin and sadly departed” (p. gô). 

Tbe congenital nature of the movements in bathing 
were well shown by jays ang magpies. One of the latter 
was observed by Mr. Charbonnie® “ t® go through all the 
gestures of a bird bathing” upon the floor of the cage, 
after pecking once or twice at the surface of water ina 
pan with which it had been supplied for the first time. 

Some of the main general conclusions will be found 
summarised in seven short paragraphs at the end of, 
Chapter iv. 

The succeeding chapter deals with the young mammal. 
The immensg difference in the activity of the newly, 
born young of various mammalian guoups is well brought 
out by numerous interesting exaniples.. Chief mong 
the congenital associated mbvements of the young 
mammal is the act of suckipg, in response to the contact 
of any solid substance of suitable size with the mouth. 
A more striking instance of.the purely reflex and con- 

genital nature of the performance, than*any as yet 
recorded, was described to the present writer by Dr. J. 

Sidney Turner. 
. e 

“There is no doubt whatever,” Dr. Turner wéites, 
“about*the sucking*reagtion befere birth (z.e. defarg the | 
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reverse of useful). During the process of gephlic version? 
which is dong whilst éhe foetus is high up in the @terus, I e 
have, on severahoccasions, placed my little finger in the 
mouth of the foetus, and it has most distfnctly sucked the 
finger exactly in the same manner as% born baby would#e 
do. , . . I don’t know at what agg of the embryo fetus 
sucking is possible, but I know that a six Months fœtus, , è 
at birth, can suck well.” eI 


It is satisgacfory to be able, with Dr. Turners per- 
mission, to put on record tls interesting observation 
upon the human spe¢ies, an observation which may well 
be Sd8@d to the numerous others given in Chapter v. 

The conclusions of Spalding and otfers that the,kitten 
recognises and shows an instinctive fear of the smell of 
the dog are criticised, and the true inference is shown to 
be probably as in the case of the chick, the charac- 
teristic behaviour being only an example of congenital 
response to almost any strong stimulus. The responses 
in later life are explained as the results of experience and 
of parental influence. Prof. Lloyd Morgan freely admits 
that “there may be an instinctive basis, however, in 
some cases where animals are by nature enemies.” The 
behaviour of the frog in presence of the grass-snake 
and of the rabbit in presence of the stoat would be 
especially interesting to investigate from this point of 
view. ° : 

It-is well pointed out in this chapter that however 
much instincts are 


“utilised, modified, ‘and adapted through experience 
and acquisition, yet the fundamental distinction be- 
tween that which is congenital and instinctive, on 
the one hand, and that which is acquired through 
individual experience, on the other hand, remains un- 
altered. ... The instinctive action is prior to experience ; 
the acquired action is due to experience. And this dis- 
tinction holds, no matter how hard it may beeto decide 
whether this action or that is in the main instinctive or in 
the main acquired.” 


These earlier chapters, which are full of interesting 
observation and acute criticism, have been drawn upon to 
a considerable extent in this notice ; but all who are in- 
terested in the subject are bound to study the originul. 
The limits of space prevent any futher referenge to. the 
close reasoning in the important chapters which deal 
with the material supplied by these observations, and out 
of it construct for us valuable theories of animal psycho- 
logy and the mode of thaworking of the higher*parts 
of the nerfous system in relation to instinct, intelligence, 
imitati@n, emotion, &c. It is sufficient to say tfat, to 
most, probably to all, naturalists who are accustomed eo, 
reflect on such subjects the conclusions willscommend . 
themselves as those which are to be legitimately drawn A 
from the facts. " š 

In the interesting chapter on “Some Habit and 


$ 
Instincts of the Paifing Season,” the ‘author protests 7° 
strongly against “the unnecessary supposition that The y 
hen bird mus? possess a standard br ideal of zstpetic® 
value, and that she selects“shat singer whigh comes L 


nearest to her conceptiom of? what'a sOngster should be.” 
It may be coñĉeded that, the woyd “zesthetic ” $ anun- + 
fortunate one to use in tHis connection, On the other 
hand, the compafison between the chick which oy selects, , 
the worm that excites the strongest impulse to pick itup `e 
l ~ 
e s 





“e - 6 e e ` 
' E i e ° hg . , . a ° 
e e aj (3 
Too A ý 7 s.’ f . 
ae 556 . , 7 NATURE e [APRIL 14, 1898 
eo g a . z 
' and eat it? and Delen which s selects that mate Whech | whech have suggested an opposite conċlusiòn to * many 
a "by his’ sont or ttherwise excites in, greatest degree she | writers are, explained in the next ¢ chapter, “ Modification 
mating impulse,” although doubtless erfectly true in | and Variation.” We have here an exposition of a most 
° itself, leaves umexplained and indeed unexpressed the | interesting and useful suggestion independently made by 
e“fact that the sonf or plume which excites the mating | the author, ProfeOsborn of New York, and Prof. Mark 
7 impulse in gge hen, is’ also in so high a proportion of Baldwin ‘of Princeton. Others” (e.g. Prof. Weismann) 
* cases most pleasing to man himself. And not only this, | have previously lafd ngore or less stresg upon the same 
but Th*their past history, so far as it has been traced (e.g. | priaciple, but it has beer due to the writings and itfluence 
in the development of the characteristic markings of the of tese three atithorities that the thatter has begn, put in 
male peacock and argus pheasant), such features have | its true light, and the pringple sliown to be an important 
gradually become" more and more pleasing to us as they | coxtribution to orgayic * evolytion. This principle, which 
shave acted as stronger and stronger stimuli to tl@elMen. | has been described in America by the not very sélf- evident 
‘Why should this Be? term “organic selection,” is tleus explained by Prof. 
vIn ‘the chapter on nest-building, incubation and Lloyd Morgan in the work now referred to. : 
‘migration, there is a most effective reply to those (and | ğ e. ° Í 
they are many) who point to the “coincidence” that If now it could bé shown that, although on selectjonist 
ie : et : . principles there is no transmission "of modifications due 
“congenital variation on the one hand, and intelligent | fo individual plastidity, yet these modifications afford the 
‘choice on the other, coincide in direction and tend to | conditions under which variations of like nature are 
“tthe same result,” as almost too much to be believed | afforded ah oppogunity ofeoccurring and of making them- 
-except on the supposition that the latter has through | selves felt in race proggess, a farther step would be taken 
heredity given rise to the former. To this argument the | towards a reconciliation of opposing wiews.” 
Atitkor replies that oth these principles are: | A case is then considered :, suppose there is a change 
“working, in their ‘different spheres, towards the same of environment and the congenital, variations are not 
-erid—that of adaptation. ` Is it a coincidence in any equal to the occasion, “ individitai*plasticity steps in to save 
pioper sense of the term? Surely not. If two men start | some members of the face from extinction . . . through 
‘for the same place, the one by sea and the othet by land, | . modification ofethe _bodily tissues.” ` In this Way ‘time 
we should not, regard it as a coincidence if both got 
there.” is given for the appearance of congenital variations in the 
same direction, which is therefore rendered possible iby 
A number of interesting facts are quoted about bird | the power of individual modification. 
smigration, a and the author surmises, ‘but very cautiously, 
‘that “Thus, if the conditions remain constant for many gen- 
erations, congenital variation will gradually render here- 
“while the migratory instinct is innate, and perhaps there | ditary the same strengthening of . . . structure that was 
is an instinctive tendency to start in a given direction, | provisionally attained by plastic modification. The effects 
yet the élement of traditional guidance may be effectual, | are precisely the same as they would be if the modifi- 
in the migwatory stream as.a whole, in some way that we | cation in question were directly transmitted in a slight 
shave hitherto been unable to observe” (p. 261). but cumulatively increasing degree; they are reached, 
; however, in a manner which involves no such frans- 
The onus of proof seems certainly to rest with those | mission.” In this way “ we'may accept the facts adduced 
who dispute this latter conclusion, and who hold so in- | by the transmissionist, and at the Saale time interpret 
herently improbable a view as that there is an instinctive them as selectionist principles. i : 
knowledge, prior tp experience, of geographical routes of This principle is, in the opinion of the present writer, 
enbrmous length and devious course. A single observ- | 4 valuable aid in the attempt to understand the evolu- 
ation retorded by W. Warde Fowler (in the Midland | tion of the orgarijc sorld.e It should _be  observed,. 
Naturalist) a few ygars ago, points very strongly in the too, that the author dges not intend any part of this 
„opposite direction, Mr. Fowler was standing on the principle as a substitute for natural selection ; for he fully 
English coast just opposite the western end-of the Isle of recognises that the “innate plasticity ” is as mach a pro- 
Wight, bet the gay was misty and the island invisible. | duct of natural selection as “congenital definiteness ” 
He watched the successive companies of swallows Sweep- | (p. 319). 
inge by éastwgrd to join the migratory stream to thé south, The last chapter deals with “ Heredity in M an ”; and 
eand he saw that each company followed the circuitous here the author concludes that 
N eè Coast: -linesleading north of the island. All at once he *. À 
. noticed a change: a company arriving at the spot where | ¢ mental progress is mainly due, not to inherited incre- 
® he wag standing, rose in the air and thgn flew to sea in an | Ments of mental faculty, but to the handing on of the 
*% ‘eastward difection. *'He then turn ed and- saw that the resufts of human achievement by a vast extension of that 
e | which we have seen to be,a factor in animal life, namely 
mist | hdd cleared and the island was visible. The birds tradition ” : 
. „Were now abl¢ te take the shorter route, for they could . 
see the way. } In his final summary fe states that 
“3 With, egard -to “th eéstion “Are uired habits ! 
s innere” the a in the chivicenths chapter after a es n listle . no -evidence of teividually acquired 
` keen criticism of the evidence goncludes, But with much Natural Benes a mings ARAE cari bo rare Aig 
ecomes more and more subordinate 
caution, that “ there is but little Satisfactoy and convincing | in the social evolution of civilyed mankind ; and it would 
` s evidence, in favour -of -transmission.” ue appearances | seer probably. that with this waning of the influence of 
p o 1485, von S7 be ° x ° te. ces 
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ma selection there has been a diminutjpn also of | thẹ interest of which may be said to sting in ame | 
; a faculty. Hence thêre is little or no evidence of ascending ratto., In the first, a little-known region lying 
the hereditary transmission of increments of faculty due he bord f South y d Tonkin w PONSE 
toscoħtinued and persistent uge. A discussion of heredity | °” ERE ROP Ste) OF Southern" Lunnan. aae anit ee 
in man thus confirms thg inference drawn from the study. traversed from east to west, the rgute terminating at the%e 
of habit and instinct in some of the lower animals.” interesting Chinese town of Sumao, famous gé the ceñtre x 
Those yho digagree with any of these corfclusions are | Of distribution of the so-called “Puerh” tea, growy, in 
invited to study chreffilly the strohg argppents by wptch the Shan country to the south. The second, of which 
they are*supported.- 7 the directiongwaS mainly from south to north, was con- 
Further discussion of mgnyef tle interesting questions | cerned with the exploration ofa sectign bf the Mekong, 
* raised in this valuable work*would Rave been desirable, | for a knowledge of which we were previously dependent 
but the limits of space forbid. Enough has been said, sol@ly -8n old Chinese maps, with the one exception 
however, to show that this book compels the serious | of the crossing-point of the road from Bura to Yunnan. 
-attention ofall who profess’ to- feel qp interest in the The river was struck at a point somewhat to the north 
‘ instincts and habits of animals. ee g of Kiang (or Xieng) Hung,! reached from Maulmein 
Thé printing and general get-up of the volume leave | by McLeod in 1836, and likewise the last point at 
nothing to be desired. There is one eXcellent plate form- | Which the river was seen’ by Lagrée and his com- 
ing the frontispiece, representing a group of the young | panions. From here, with the “exception of a detour to: 
' birds employed if the recordefl @bservations, drawn by | Tali-fu and a minor deviation into the neighbouring a 
. G. E. Lodge, . d ee E. B. P. Salwen basin, the valley of the Mekong was followed as 
R : far as the French mission stations in South-eastern 
Tibet, through the countries of the Lamasjens, Lissus, and: 
° TRAVELS IN INDO-CHINA. other wild and imperfectly known tribes. The third and’ 
_ From Tonkin to India Gy*the Sources of the Trawadi. last section, in which the westerly direction was resumed, 
By Prince Henri d’Orléans. ‘Translated by Hamley led across the previously unpierced barrier between 
Bent, M.A. Illustrated by G. Vuilliee Pp. xii + 467. China and Assam, the region of the Trawadi head 
' (London : Mettiuen, 1898.) streams, the system of which had been previously the 
: j i : bee: 
; . : ; aa bject of so much controversy among geographers. 
R Sao ate Rei: pae 
A P E Ae va EA ogal The starting-point for this section was the mission 
f ligh £ ? ; ` be station of Tseku, the furthest point reached by Mr. 
-of light on the countries watered by the great Mekong T. T. Cooper, when he, too, nearly thirty years ago, 
: : ; E i , too, 
Rivyer, and'of which : ne iat adie admirably told by made his first daring attempt to traverse the same, then: 
the lamented Francis Garnier, the exploration of the impenetrable Rather 
eastern half of Indo-China has fallen almost entirely to ste country traversed by this route was of such a 
Frencnmen; who aih BENE, energy have traversed character as to try the mettle of the hardigst of ex- 
its jungles, and by their successful enterprise have added plorers. The great rivers, as is well known, flow in 
iè ae k . n, 
a a REEI S Pa Republic. parallel courses, separated by steep mountain ranges, 
and of oe Saisie zealóns -exnlorér i ee R paar up which the traveller must climb by the most difficult of 
yo SET A P EGES Oy OPAN E paths, which often run sheer above the foaming torrent 
British side, have sought to disclose the mysteries of | © q. f . Princes 
veal ag g è. ; rushing, many hundred feet below him. The Princes 
that long-closed region, there still remained an inner arty were provided witha caravan OF eaules Aiid even 
recess, as it were, to which n European had succeeded | BAY p , ‘ oe 
ii enetan The rerion in DEE had fi these sure-footed beasts would occgsionally lose their 
p E dasi s e- Pe au tor many | footing and roll down the steep mountain-side., They 
Peara POSSET ie EMB WAT -FARCI ° tion r geographers, seem alo to have had a propensity to stray, which 
a Bee ihe Orde ot. th ee H DP Xule, by entailed many an arduous search? No less arduous were A 
A =p ae PO RASCI? of great rivers, descending from the the marches through the trackless, dripping forests of the : 
ighlands of TD eh wich give 9 eg e map of this teas a Upper Irawadi basin. The cfossing of the fivers, foo, often £ 
a a hee n geography, it engaged attention involved, serious difficulties. The Mekong is proyided 
-not only from t £ i : ee Bese weit ` 
bao Pee T aes Connected witi th e | in places with iron chain-bridges, the vibration of whith, 
courses of those rivers, but from the remarkable barrier demanded a steady nerven the crossing bat ihe was = 
Wach al placed inthe ey of çommunication between nothing to the aha danger involved by the assage of ° 
the neighbouring countries of India (Assam) and China, Le ng y, passaas. ° . 
a barrier so éffectual that the same high authorit Bening streams Un tar alte: OF DÝ, Slippery; bamboo 
iting in 188 En e6?’ | bridges, or those consisting, after the Tibetan fashien, of ° 
WELD oin i1993, could adduce „only three instances in a mere rope, down which the passenger shoot with e 
which it had been pierced durmg our own times, even | i htni P ‘dit: es eget P 4 a J iio e S 
by a piece of intelligençe. It was reserved for Printe 18 Das f RA cee S aie A a yc a se Da, we. ° 
Henri d'Orléans, who had afready made himsèff known i a N A ae ss os core 
by several enterprising journeys, to be the first to cross 1 Prince Henri is jngrror in saying ti@ a railway is ip coufse of con= . 
this barrier, in company with MM. Roux and Briffaud struction to Kiang Hung from MandMay. Althowgh schemes have been ~ 
° Â ? R eons ; j ? | seton foot for the reaching of this place by railway from Siam gpd Bower 
and his lately-published narrative may be said without Burma, the railway trom Mandalay įs to make for the Kunlon ferry across i 
hesitation to have fully deserved the honours of a trans- Poea me and fo ade frontier through phecsraig of 
lation, such as is now before ùs. . an 2 A strange kind of f€ider, given to them by the drivers, on the recom- > 
a Uae eye ODEON, .* mendation of the Tilætans, was a hash of raw fcwls and salt, saei to be a < 
Prince Henti’s Journey naturally fglls into furee sectjqns, rare pick-me-up for beasts of burden. re . + 
. ` . 
NO. 1485, VOL. 57] n ie. oo yes 
X e ° 

















co) en ete ss 
e . e. ° *e j . ? bd . l ° 
oe ee . . NATURE [APRIL 14. 1808 : 
e 2 y ty tt ——4— : k 


“descript Latin {pis only medium of communication with 


* the travellers), supplies many hum®@rous towches, “ loved 


e¥vhen the dangerewas safely past. 


not water frolicsy’ and would utter a fervént Deo gratias 
This man proved a 
valeed and faithful servant, and, sharing all the dangers. 
and vicissitutles of the way, was finally regarded rather 
in {¥esight of a friend than a dependent. 

Apart from the surface forms, the vegetation offered 
much of interésg to the explorers, and its våried aspects 
—from the tropi@al forests of the Jower valleys, to the 
woods of superb coniferze on the mountain slopgs, gnd 
‘the alpine floavere of the higher passes—are brought 
vividl? before us as we read the Prince’s pages, which 
describe some charming scenes. We read, e.g., of cool 
forests “where white dog-roses scaled the trees and 
drooped in fragrant clusters over dazzling diadems of 
lilies of the height of a man, and under foot pink 
primulas made a gay carpet.” Much valuable information 
is given, too, with respect to the aboriginal tribes above 
alluded to, as well as. the Lolos. of the extreme .south of 
Yunnan, of whose manuscripts a fair number were 
obtained. Several specimens of the hieroglyphic writing 
of the Mossos on the Tibetan border were also procured, 
and the meaning of some of them, hitherto obscure, was 
explained by the magicians by whom the books are 
made. The Mossos and the Lolos are said to have 
probably had the same origin, belonging to the Tibeto- 
Burmese family; the Lissus also speak a dialect re- 
sembling that of the Lolos. Among the Minchias and 
Lissus some individuals seemed to have little in common 
with the yellow race, and one Lissu woman reminded 
Prince Henri of Russian gipsies. Vocabularies of the 
languages of all these tribes are given in an appendix ; 
but we do not find any comprehensive summary of their 
affinities, Which would have been of much value. 

A word must be devoted to the illustrations, with 
which the book is liberally provided. Their authority 
is not stated in the English edition, but from the 
French title-page we learn that they are from the 
author’s photographs. It is doubtful, however, whether 
the drtist has not in many cases allowed himself con- 
sideralsle freedom “in their reproduction, especially in 
the somewhat sensational incidents represented. The 
translation is, on the whole, excellent ; but a few errors 
of the French edition with regard to proper names have 
beer reteined. e Thus we fing Rochill for Rockhill, like? 
wise Bonnin, Manhat, Néris, and Aymard, presumably 
for. Ronin, Mouhot, Neis, and Aymara, which sows thé 
Sneed of revision by one acquainted with the subject 


“treated. @ For English readers the French spelling, of 


geographical names should have bgen modified. It 
requires an appreciable amount of time to recognise the 
pronunciation of gome in their unfamikar garb, as, e.g., 
wher? In- shwaf is written In-chdtan. According to the 
prevailing Fyerfchefashion the spelling Thibet is retained. 
Ths has, it*is trut, the authority of M? Desgodin§&, but 
others ef his ‘countrymew*have held the 4 to be incorrect, 
or at least untfecessary * (Cf. -Comptes rendus, Paris 
GedgrSphical Socigty,,1887, pgssin. ) er 

Taken as a whole, however, the book forms a worthy 
récord of an important journey, and the interest of the 
narrative is well sustained from beginning tg end. 
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INTQRIOUS INSECTS, DURING 1897. 
Report of Observations of Injurious insects and Common 
Farm Pests during th the Vear 1897, &s. By Eleanor 
A. Ormerod. ePp. vili + 169. (London: Simpkin, 
Marshall, and Co., Ltd., 198.7 


f a publication of this, the twenty-first oof" these 
annual re softs, wall prove, as* heretofore, welcome 
boti? to agricúlturists—for whom primarily they are 
intended—and to thosegintarested in a public-spirited and 
isofated attempt to ‘grapples seriously with problems of e 
State entomology in this country, 

Of insect attacks to field crops during 1897, no cages 
of the first importance are recorded ; the. Cabbage-aphis 
(Aphis brasstce) and Silver Y-moth (Plusia gamma) were 
locally destructive, the latter to mamgolds in Co.,Kerry, 
and attack of the Diamond-back moth (Plutella cruci- 


Jerarum) on turnips was again reported, this time from 


various spots orf the east antl west dbasts of Scotland. - 
As.has so often Been®the case of late years, nematode , 
disease of oats and clover was troublesome. 

During the last few yearg the strawberry crop has 
suffered badly from two species of ground- Beetles, 
Harpalus ruficornis and Prrestichus vulgaris, which | 
have acquired the habit, singular in carnivorous insects, 
of feeding on the unripe and ripe fruit. The infestation 
has occurred in several counties, ranging from Not- 
tinghamshire and Hertfordshire to Gloucestershire, and 
causes much loss and anxiety to growers. No satisfactory 
mode of prevention is known, and recourse is generally 
had to methods of trapping the imagos. Evidently, the 
breeding habits and mode of life in the larval stage 
should be more fully studied ; the suggestion, sometimes 
made, that the insects are conveyed with manure, is 
somewhat improbable, and needs proof. 

In 1889, much interest was aroused among ento- 
mologists by the attacks on plum-trees of a Scolytid 
beetle, Xyleborus dispar, previously a very rare species 
in Britain. Curiously enough, Miss Ormerod now 
records a severe infest&tion of the same orchards by a 
second species, X. rylograPhus (saxesent). The subject 
is dealt with at length, but without fully establishing the 
culpability of X. 23Wogagphus itself rather a scarce species 
in England, and one mot usually associated with injury 
to healthy trees. X. disfar was also present in small 
numbers, and the coexistence of these species, so often 
found in association on the continent, may point to a 
possible importation. These attacks deserve further, 
careful study ; the relationship between Scolytid infest- 
ation and the health of the host-plant, however obscure, 
should never be disregarded or minimised, and the 
author’s singular, statement, that she *knows of no 
diffrence between the perforations in trees made by each 
species, proves that theis respective shares have not been 
properly evaluat&d. 

Amon§st other enemies t® trees, Cryptococcus Jagi has 
proved very injurious to. beech at Burton-on-Trent. 
Common as it is, it is seldom so markedly destructive. 
Treatment is difftcult, £s insecticide dressings canndét 
always be profitably employed on trees of so large a size. 

The report contains‘ articles on several granary insects, 
ingusing thé Angoumpis moth, OH agree cerealella, which, 


` tion and the definition of phyla. 
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is probably often imported in grain, without establishing 
itself permanently in.the country; and argong subjects 
of minor importance, cockroaches, earwigs, and the like, 
may be noted the importation” of dead locusts in some 
numbers in fodder from the Argenting Republic. There 
is evidence that their®con$umption has causéd injury to 
horses, perhaps through mechayical frritatipn. Needless 
to say, Miss Oymesod does naj enceurage the idea that 
the introduction of*live lochsts, whick4n small nugmbers 
is almost an annual occurgence, is likely #o cause an 
invasion. ne r .’ 

It must, we imagine, be a source of regret to the 
author that the example she sets does not lead to a 
more thorough study of our insect pests. In many cases, 
the good that can be done by a referge, restricted as to 
opportunities for fięjd observation, and depending largely 
on the capacity and good-will of correspondents, soon 
reaches a limit, which requires to be extended by broader 
methods of inqgiry on éhe nes whjch have been so 
well developed in the United Statgs. And it is satis- 
factory to note thas the economic treatment of that very 
troublesome fest, the Currant Gallmite, discussed in a 
specml appendix, is now being made the subject of ex- 
tended xesearch at the, Woburn Experimental Fruit 
Farm. 3 3 W, F. H. B. 


t 
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OUR BOOK SHELF. 


Elements of Comparative Zoology. By J. S. Kingsley, 
S.D., Professor of Zoology in Tufts College. Pp. 
344, small 8vo.; with 148 illustrations. (New York: 
H. Holt and Co., 1897.) 


THE reputation of the author of this little book justifies 
the expectation of novelty, and in this we are not dis- 
appointed. The work, which has a local flavour, is based 
upon a conviction expressed in the preface, that while 
“laboratory guides are somewhat numerous . . . general 
outlines of zoology adapted to beginners are few,” and 
that “nature studies are truly educational only when the 
student is trained to correlate and classify facts.” Im- 
parting a knowledge of the zoological alphabet by the 
now universally adopted Huxlgyian method, the author 
proceeds to supplement that by a sort of reading lesson, 
in the form of a very brief outline of some of the chief 
structural limitations and ordinal characters of each 
group of which a typical*spe@ps pas been previously 
more fully examined, leading thus up to class distinc- 
In this manner the 
gnathostomatous vertebrata are first taken in hand in 
ascending order, and next the invertebrata in descend- 
ing; and after a short chapter on each of the great 
animal sub-kingdoms, the work concludes with others 
on the metazoa, ` protozoa, comparative physiology, 
morphology, and on the animal kingdom. The practical 
mode of elementary instructior in biology by the type- 
system was never intended to go unsupplemented ; and 
while the pfan here adopted’ is one which must have 
been elsewhere in vogue, as the natural result ©? the 
growth of the system, to the apthor is due the credit’of 
having first developed it in print. His chief noyalty 
lies in the substitution gf an interrogatoyy for the 
time-honopred didactic mode af treatment of the prac- 
tical portion of the subject, with the introduction of a 
series of “Comparisons” in the form of questions which 
make for correlation gf ideas. eA very ingenious 
departure! but we would rather await the verdict of 
time upon it than pronougce outright. Fair consider- 
ation is given to habit, distribution, es one t@pics 
where desirable ; amd the bookthough, thin, is ká i the 
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whole trustwortliy and fairly up t®gate, its yeakest part 
heing the physiological, the few short pages devoted tS 
which are hackneye@l and behind the times. ‘A goodly” 
amount of soand advice is scattered throughout the 
introduction and the text. The illustrations are ver 
unequal, Fig. 63 being a, positie blirlesque on naturés 
Fig. 25 antiquated and useless, and Fig. Ño erron€ous, 


by lack of knowledge of the large series of observ- e 


ations finding their focus in Boas’s discoveae6f a 
prepulmonary, aortic arch in the frog’s tadpole. As 
leading ersor may be cited the allegation concerning 
the function of the marsupiab bones, apd as ill-advised the 
adoption of the Heeckelian classification of birds. In 
farmyJating so common-place a system as the dental 
of the dogs, the author has gone astray; and special 
interest attaches to the remark that he, an American, 
should write of the Ruminantia-Cavicornia that their 
“horns are never shed,” and give, in illustration of this . 
assertion, a picture of the American Prongbuck, notorious 
as the only exception to that rule! We would recom- 
mend the consideration to the zoological brotherhood, 


The Tutorial Chemistry. Part ii. Metals. By G. H. 
Bailey. Pp. 300. (London: W. B. Clive, 1897.) 


' THE present volume is intended to supply the student with 


his second year’s course of study, the first year having 
presumably been spent over the ‘non-metals.” The first 
section, occupying about one-third of the book, deals with 
chemical physics, the remainder being taken up with the 
systematic description of the commoner metals. There 
are threé appendices, dealing with crystallography, spec- 
trum analysis, ‘and some. suggested experiments. The 
section on chemical physics commences with a description 
of the methods available for the determination of atomic 
weights, this being followed by a discussion of the relations 
existing between the numbers thus found and the physica? 
properties-of the elements. Chapters iv. and v. deal with 
dissociation, specific volume, and the optical properties of 
liquids, Thechapter on solution is the largest in thesection ; 
but the treatment of this important branch of the subject 
is not so.satisfactory as that of the other portions dealing 

with physical chemistry. Thus, while a considerable 

amount of space is devoted to the hypothesis of Grotthus, 

which the student will afterwards have to unlearn, the 

work of Hittorf is not-mentioned, although the latter 

forms the keystone of the modern theory of solution. 

In spite of. the great compression necessary, only 15¢ 
pages being allotted to a description ofe some fifty 
elements, the latter portion of the book gives a‘clear and 
concise account of the preparation @nd propertiés of the 
metals, each group being preceded by a summary of the 
reactiohs common to its constituents.e 

The classification of Mendeléeff is adopted throughout ; 
and since the clear exposition of the perfodic law requires® 
the ‘inclusion of. certaingof the “rare” meals? such 
elements as gallium, ‘indium, thallium 4nd uranium are 
descriked in their proper places along with conmmoner 
elements, instead of being relegated to a kind of muséupr 
of curiositigs in the form of an appendix—a practiee* 
unfortunately usual with the smaller text-booke, 


The Kingdom 8f the Yellow Robe: being Sketches of 


the Domestic aed Religious Rites and Ceremonies of ° 


the Siamese.” By Ernest Young ; with illfistrations by 
E. A. Norbury.  D®my 8vo. ' Pp. xiv + 399. Wst- 
minster: Archibald Constable and Ço, 1898.) 


THE author fas had the. advantage of ‘several years” 
residence in Siam, during Which time he learned the 
language, an@ “his educati@nal duties enabled him to 
observe the working of the native mind. He weite$ with 
an evident sympathy for*tfte corimoh people; and in his 
sketches of the,*every-day life of tha capital, he has 
caught not a little of the humour which ig one of 
its chief gharacteristics. He discourses pleasantly on 
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street ‘and canal scefes, and explains”at: some lesgth 

fnany of. thè mose important ceremonies by means of 


ewhich Sitmese Buddhists make thes amounj of “merit” 


° . A et 
_ Die Gattung Cyclamen L. eine systematisohe und biblo- 
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escribes the agricifitural areas open for selection.» Part ii. 


necessary for the bettering of their position hereafter, 
and he gives a Short account of the Buddhism of the 


eMountry. The autMor..makes some interesting observ- 


ations, on education, and gives an attractive picture of 
the children With whom, his. duties brought him in contact. , 
He sexs not go far beyond the capital, and the scattered 
remarks about the interior do not enlighten the reader 
much as to the commercial aspects of the countey: Politics 
have also been rigorously excluded. . On the whole thete 
is not much which may not be found wi Turpin, Crawfurd, ' 
Bowring, or Alabaster, or in the recent writings of Captain 
‘Gerini. The guthgr does not, however, pretend to an 


_ entirely original or exhaustive.treatment of the subject. 


His aim has rather been a chatty and popular account of: 
the life and ideas of the ordinary people, as they present 
‘themselves to the observant resident of Bangkok. The 
Far East is daily coming nearer, and becoming more 
intelligible, to the Western reader, and the present work 
is one which, in our opinion, distinctly helps to bridge 
the gulf which yet lies between them. 

The illustrations, which; itis no discredit to the author 
to'say, form the chief feature of the book, are by Mr. 
Norbury, another old Bangkok resident. Some of.these, 
especially the full-page drawings towards the end of the 
‘book, are quite charming, and give some characteristic ` 
aoe with a rare combination of fidelity and artistic 
effect. . i ` 


H ` . . 
The West Australian Settlers Guide and Farmers Hand- 
_ book, ` (Perth, W.A. : Wigg and Son, 1897-98.) 


WEST Australia is at the present time best known to us 
by its gold mines; the real importance of this vast and 
almost unoccupied territory must, however, be determined 
by its capability of supporting in the future a large popu- 
lation, and hence the agricultural capabilities of the 
country become an extremely important factor in any 
schemes for its development. The Handbook before us 
is-issued by the Agricultural Department of the Colony ; 
its object isto present a picture of the agricultural capa- 
bilities of various districts, and to advise intending settlers 
as to their best course of action. . It deals chiefly with the 
south-western portion of the Colony, a district enjoying a 
better and’ more uniform rainfall than is generally met 
with in Australia, and the general fertility of which is 
vouched foreby the occurrence of large areas of heavily- 
timbered land. ` The forests of ;West Australia are said to 
occupy more than fgrty million acres ; the wood from 
them, has already been employed in paving London 
streets. Large areag.of the country appear to be especially 
-adapted for vine culture. Part 1. of the Handbook de- 


contains general instructions fgr settlers. Part iti. ‘deals 
with the natural $rasses and weeds, and with various im- 
portedgcrops. Part iv. is devoted to sheep hushandry. 
Part v. is a general treatise on soils and manures, with- 
eüt much special reference to Australia. Jhe whole 
publicationsis freely illustrated. The photographs of the 
forest trees are very striking. The maps are bad, and 
quite’ insufficient for the purpose. The Handbook has 
evidently *been hastjly put together, nq its value is 
often marred by the want of a cleay arrangement of the 
Subigcts. discussed. ae : R. W. 


sithe Monographie. By,Dr. F. Hildebrand. Pp. 190, 
with 6 flates. (Jena: iav Fischer, °1898.) 


LIVING plants haye served Dr. Hildebrangbas the basis 
of his careful study of tlte gerua Cyclamen, and herbaria 
have afforded aditional -material. The result is a most 
thorough monograph of the genu&, the thirfeen species of 
which have been studied in great minuteitesg. Eighty 
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pages are given to the description of these, and the re- 
maining portion fo a general review of the genus. The 
book is extraordinarily free 8m theory ; indeed, it is a 
storehouse pf facts. . A 

One species of this gents, C. persicum, has recently 
been brought forwhrd as affogdinga good instance of the 
gradual accumulation of small variations, which has 
yielded the many fermsein cultivation. Kor this reason 
it-has a‘special integest ; and Dr. Hildebrand’s dsstrtion 
of thg variability. of the wild plants (p. 166), and his 
recofaition, of tio hybridisation of thig species, chime as 
opportune remarks. Vagiation ip the leaf has particularly 
attr&cted the author’saattention ; and he notices, ‘too, that 
there can be traced no connection (p. 172) between: the 
variability of the foliar and floral ergans, A 

Of „biological interest are such statements as the 
following: that the corms have for a protection some 
poisonous, suBstance (p. 92); that the leaves have no 
character in them which will definieely support St&hl’s 
theory of the relation of their shape to rainfall: (p. 110) ; 
that the pollen, at first ‘sticky, becomes dry and. powdery 
(p. 132); that ants appear. tq aid in fhe dispersal of 


| the seeds (p. r142); an@ that the corm begins. to form 


very early.in germinfition (p. 11). From these the general 
trend öf the book may be judged? but, in ‘addition, 


species to their habitat, the*rest of the seed, age of 
the plant at flowering, colour of the leaves, &c.,-find a 


unfortunately, wants a god index. I. H. Be 


An Arithmetic for Schools. By S. L. Loney, M.A. 
(London: Macmillan and Co., Ltd., 1898.) 
THIS is a comprehensive text-book clearly written and 
well arranged. There is a-useful chapter on abridged 
methods and approximations, and a note (in the appendix) 
on the metric system. Compound interest is, very 
properly, done entirely by decimals. 
numerous, sensibly chosen, and carefully graduated. The 
term “concrete number” is objectionable; so is the 
statement “1 lb. of sugar = 2d.” in the explanation of the 
chain rule. In compound proportion too much of the 
old-fashioned paraphernalia has been retained; and we 
think that too much attention has been paid to the con- 
version of vulgar fractions into recurring decimals, and 
vice versa. It would be a good thing if recurring decimals 
‘ could be eliminated from all elementary examinations in 
. arithmetic ; they are of nê practical use, and the tiresome 
. calculations connected with them help to, perpetuate the 
English prejudice against the metric system. It may be 
worth noticing that in Chaptey v. the term “ power” and 
the index notation ¢arapparently introduced , without 
previous explanation. ' Ih some cases it would be well to 
give not only an explanatory working of an example, but 
also the actual computation, arranged in proper form. It 
is true that this is done in many cases ; but there are 
many others where the working is decidedly clumsy, owing 
"to the addition of explanatory matter. On the whole it 
may be said that this work, while not specially dis- 
tinguished by novelty of treatment, deserves to rank with 

the best of its class. . _G. B. M. 


' Navigazione Aerea. , By Guglielmo N. Da Pra. Pp. 73, 
withe 4 woodcuts and 6 plates. (Milan: Ulrico Hoepli, 
1898. . : 


which must, be satisfied by ẹ flymg machine, together 
with designs of proposed arrangements of aeroplanes to 
be worked by means of benzene motors symmetrically 
arranged, œ . : s ; 


Signog Da Pra’s predictions as to the form óf the flying 


menty KA Š e oe G. B. B. 


place. The whole results in a indst careful work, which, : 


The examples are — 


a oof . baie ° R - ene * 
THaS is a critical examination of the various conditions 


On the principle that “an ounce of practice is worth * 
a pound of theory,” it will be interesting to see how far . 


macKine of the future are confirmed by future experi-. 


anatomy, teratology, distribution, and the relation of the - 
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Lessons with Plants. By L. H. Bailey. Pp. xxx + 491. 
_ (London: Macmillan and Co., Ltt, 1898.) ° 


THOUGH written for thle uee of teachers ang students of 
botany in North America, this hook will be found almost 
ag useful on this side of the Atlantic. Very many of the 
plants employed as examples are eitger natives of, or 


‘very generally- cultivafed fm, the British IsMinds, and 


could easily be obtained both ip coyntry and in town. 
Even where th selected examples are not ‘themselves 
teadily procured arfjong us thé methods of study,” the 
lesson#drawn from them, and the suggestions offerell for 
further personal investigatiqn, are very often such as 
could be readily applietl by an jntelligent reade to 
British species. : y 

The author very consistently carries out his method of 
imstruction. He assumes that the pupil is absolutely 
ignorant ; and taking familiar objects, such as an apple- 
twig, he shows simply and well the information that can 
be read in them by ghe trained eye and mind. The book 
is admirably fitted to give training in the methods of 
observation, in' so far as that'can be given during school- 
life, It should be of peculiar value to teachers if used (as 


‘the author, in thé introduttiongpajnts ‘out that it is meant 


to be) to suggest -how lessons can be drawn from any 
and every plant. @ne ‘cannot read many pages without 


. realising that the careful observation and accurate know- 


ledge gained by the teacher that works out examples in 
the manner followed here will enable him to make the 
subjects taught by him very real and living. It is the 
true scientific method applied to the first steps in botany. 
To the beginner in the science, also, who wishes to learn, 
but cannot obtain systematic instruction, this book would 
be an excellent introduction. If each section were read 
with the actual specimens in hand, and compared with 
the description step by step, and, still .more, if the 
“suggestions” were followed out practically, the student 
would have gained a very valuable training, and a trust- 
worthy foundation on which to build up the wider study. 
The method followed is naturally somewhat informal ; 
but it allows of many sides and applications of botany 
being touched on in a way to awaken the interest of 
pupils ; and the information conveyed is of a kind that 
does not require to- be unlearned, but can be built up into 
its proper place as the study becomes more systématic. 


` Occasionally one feels that the explanation is insufficient, 


and that it must leave a vagueness in the mind of a 
beginner, as, for example, where we are told that it is 
“the custom of botanists” to “Say that when either floral 
envelope is wanting it is thescorolla (unless there is some 
special reason to the contrary). This is, generally, an 


- arbitrary definition, but it svould, be just as arbitrary to 


` say that the sepals are missing.’ 


t i$ scarcely “evident” 
in respect of the ligulate flowefs of the dandelion and 
Rudbeckia “that if the corolla of a floret. were to develop 
to such a length, it could not spread equally in all 
directions, as a mathematical calculation will prove ; it 
therefore develops in one direction, as a leaf does.” The 
description of the flowering spurge would scarcely be 
clear to a beginner. But such defects are so incon- 
spicuous as to detract little from the value of the book, 
which is enhanced by many excellent original “ deline- 
ations from mature.” : =e 
; . 
Ethnological Studies among the: North-West Central 
Queensland Aborigines. BY Walter E. Roth. Pp.xvi 
+ 199, and Plates. «(Brisbane : Gregory, 1897.) ? 


THE chief difficulty which an inststigator has to surmount 
in studying the habits and customs of a savage race is 
their innate suspicin, which often prevents them relating 
not .only the traditions,of their tribe, but also their 
common customs. 

Roth claims to have qvercome this difficulty, by a 
prolonged residence among the natives gf North-West 

4 s 
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. , 


Cenfral Queensland, and states thY it was not urtil he ° 


w&s fully conversant with their language that he could, 


aoquire sufficient confidence from the stativ&s go leart , 


their customs. > 


As an aid to future explorers, he begins his book with an 
elementary grammar and vocabularg of the language 
spoken inthe Boulia district : a table is added, comparing 
the words in common use in adjacent distriees. 

This race communicates ideas by signs as wel] as 
sounds ; the origin of the actual manual move ts is 
usually easy torace, and lucidity is added to the descrip- 
tion by illustrations. Social and individyal nomenclature 
among these races is develobed to such an extent, that 
careful study of a? admirable chapter devoted to the 
qufesti6n is necessary for the reader to fully comprehend 
that intricate organisation, e 3 7 

Roth describes the food and the method of obfaining 
and preparing it ; the recreations and amusements of the 
people. Cannibalism, he states, is practised in the Boulia 
district ; but a person is never slain for the purpose of 
supplying food, nor may any but relatives partake of a 
corpse. 

The last chapter is devoted to descriptions of initiation 
ceremonies, which are often too gruesome to dwell upon 
in detail. The book consists of a description of a number 
of facts ; the origin and development of customs is but 
rarely attempted. i 


P Électro-chimie. Production électrolytique des’ Cont: 
posés chimique. By A. Minet. Pp. 167. (Paris: 
Gauthter-Villars et Fils ; Masson & Cie.) 


THIS little work isa volume of the well-known “ En: 
cyclopédie Scientifique des Aide-Memoire,” and is 
devoted mainly to the industrial applications of electro- 
lysis other than those of which the object is the prepar- 
ation of metals. The chapter dealing with the electro: 
lysis of solutions of sodium and potassium chlorides, 
which gives a good account of the more important pro- 
cesses which have been proposed for the preparation of 
caustic alkalis, hypochlorites and chlorates, may be 
specially commended. The attempts which have been 
made;to employ electrolysis in purifying fnd ageing 
alcoholic liquids, in tanning, and in purifying sugar, are 
described, as well as a number of minor applications of 
the electtic current. , 

“ Théóřieš? de L’Electrolyse” (pp. 175) is another 
volume of the same series as the abòvé, and by the 
same author.’ It gives a sketch of the th€ory of the 
voltaic cell, of the constitution of electrolytes and’ gages, 
and of osmotic pressure. Electrolytic conductevity and 
the migration of the ions are also treated at some length. 
The researches of the authors fellew countrymen are 
rather fully, though not.always clearly, described, the 





work done in other countries receiving very inadequate ° 
treatment. ` ° è . ’ 
: , Tar 
ba . 
«LETTER TO THE EDITOR... R 


r 7 
[ The Editor does not hold himself responsible for opinions exe @ 


pressed by AB correspondents. Neither can he undertake 


to return, or tg correspond with the writers ef, rejected © 


manuscripts tntended for this or anj*other part of NATURE, 
No notice ts taken of anonymous gommuntattons.| © 
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R e © Malformed Crags. + e * 


IN your issue of March 10 I qbserve a*most interesting“letter 
from your cormspondent, Mr.,R® I. Pocgck, regarding a mal- 
formed specimen of Cancer pagurus in the Dover Museym. I 
have never sefi? such a remarkable case of malformatfon in the 
common edible crak, but ir? the Robertson Museum here is to be 


` seen a very fine specimen of Mephrops norvagicus, having three 


digits on the right pincer or great claw. The supernumerary digit,° 
es 
e 6 


Å.. 


` 
e whicheis fully two-thirds the 
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size of the normal one, spring#from 


' ethe inner sige of the base of the inner movable finger, aħdeis 


-esharply toothed op both sides, and directly opposable to fhe 


* outer finger. The normal digit is fully developed gnd-curves out- 


** life 
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wards from the supernumerary one at a wide angle, the distance 

` between them beig fully three-quarters of an inch at the points. 

eThey move together, nd permit an opening of about half an inch 
between the supernumerfry and the normal outer digit, so that 
little or no inxR@nvenience would be caused to the animal during 

This sp.cimen was caught by fishermen in the neighbour- 

hood of Cumbrae, and was given to a Millport gentleman, Mr. 

„Liddle, who kindly handed it over to the Museum, : 

‘ ‘ i ALEXANSER GRAY. 

Millport Marine Biological Station, March 6. 


e 





SCIENTIFIC EXPERTS AND PATENT CASES. 


\V/E have often had occasion to point out the many 

disadvantages which are, connected with the 

present system of obtaining and using scientific evidence 

in courts of law. The disadvantage which chiefly con- 

cerns us is that science and men of science are at times 

' thereby drawn into and through mud of a most objection- 
able quality; but there are many others. 

We are glad to see that the matter has again been 
brought to the front, and this time by the Lord Chan- 
cellor himself, and that alterations in the present mode 
of procedure are being discussed. 

We content ourselves this week by reproducing . the 
following leading article in Wednesday's Times :— 


In the recent sittings of the Law Courts nothing has been 
more remarkable than the large number of patent ‘actions, 
Certain inventions have been veritable gold mines to patent 
lawyers, agents and experts. The bicycle is scarcely more 
familiar in the streets and highways than in the Courts. We 
could name: patentees who are never out of litigation to protect 
their menaced rights ; certain lamps, gas burners, and explo- 
sives are always ‘“‘ going to the Lords.” A very substantial 
part of judicial time is-taken up in examining the rival claims 
of inventors, and they are likely to ask for more. The history 
of science is constantly illustrating the fact that the same ideas 
are in many minds at the same time, that often it is an accident 
whether A or B first propounds his suggestions, and that the 
priority of dhe over the other may be a matter of a few months 
or even days. That is a partial explanation fof the multi- 
titude of disputes as to bicycle tires, bicycle saddles, metal 


rims, chains, and gear of all sorts. A further ex- 
planation is to be found in the profits derivable from 
patents as to articles.used by hundreds of thousands. - 


Sometimes ghe Courts are called upon to decide between 
twp independent inventors. Just as often the fight is between 
one who has an honest claim and another who wishes to levy 
blackma®™ or to be bought out.: The mode of determining such 
actions is far from satisfactory. The Lord Chancellor, ip a case 
in the House of Lor8s which we reported the other day, gave 
e expression to a widespread opinion on this point. The case 
turned on five or six lines in a specification relating: to the tires 


of bicycles; but it occupied inordjnate time both in the Court. 


below and in the Court of Appeal. ‘‘ ITaving regard to the ex- 
travagent and extraordinary consumption of time whichgwas in- 
vol¥ed in the gletermination of this case,” said the Lord Chan- 
ecellor, “ witnesses of great eminence being called upon both 
sides and gvidence given which amounts in the book whiclyI 
hold in my hand to 500 printed quarto pages, itis no wonder 
that, if a case so simple in its character is sô protracted, there 
‘is what is«alled a ‘ block’ in the Courts of Jaw.” So serious is 
the state of things tht the Lord Chancellor*intimated that it 
might We necessary to hand, over to a special tribunal the trial of 
cases fog which the ordinary procedure seemed inapt. A well- 
informed correspoisdenj, Mr. W. L. Wise, in a detter whichẹwe 
publigh to-day, expresges much the same opinion in even stronger 
terms. ‘‘@fhe present stateg®f things virtually amounts to a 
‘denial of justicë to ak but those having the cofimand of large 
sums @f ngoney.” This isan old complaint. Years ago the late 
Master of the Rolls eaidp ‘¢ Therg is something catching in 
patent cases, which is that it makes everybody argue and ask 
questions to an ifterminable exten», 
more difffeult question to try than any other tase, instead of 
6 o 


A p&ent case, with no’ 


lasting gx hours, is invariably madg to “last six -days, if not - 
twelve. Iam sure these ought to be some remedy for it.” In 
Ehrlich v. Ihlee” The Court of Appeal took occasion to com- 
plain of the ® frightful mischief “ecaused by the prolixity of the 
proceedings in patent actigns. ‚Mr. Wise suggests a remedy. 
He points oùt that the Compvroller-General of Patents or hjs 
deputy determines guestions not unlike the questions of infringe- 
ment whick come before the Courts ®and he trusts that, if the 
staff of the Patent Office were strengthened, a tribunal more 
economical, expeditidus, afd not less fit than the pfesent tvould 
be found. An appeal lieg to the law,offigers; ‘and It is a 
recoysmendation te 4he suggested systens, in the eyes of our cor- 
respondent, that at all stages patent agent$ may appea for the 
parties. e o 

We have our doubts about the efficacy or success of this re- 
commendation, though certainly not on the ground that patent 
agents, whom the. Legislature has very properly recognised, 
would have a larger field than is now theirs. We should We 
glad to see them invested with more privileges, and corres- 
ponding responsibilities when they proved ignorant and careless. 
But such a tribunal would not satisfy patentees, who arg the 
most pugnacious. and persevering of litifants. Beaten in one 
Court, they will resort®to another; if they at last acquiesce in 
the decision of the House of Lords, it is only because there is 
no tribunaleabove it. Such are the unceytainties necessarily 
attending many of the aBpittes, nd, above all, such are the 
rewards that come wfth Success In patent actions, that every 
weapon is, and always will be, used in the*fight. It is not to be 
expected that, to take two examples at randonf, the parties to 
the litigation before Mr. Justice Walls in 1896 and 1897 in é‘ The 
Incandescent Gas Light Company *. the De Mare Incan- 
descent Gas Light System” and ‘‘ TsheePneumatic Tyre Company 


`u. the Ixion Pneumatic Tyre Company” would be content 


with the decision of a few officials of: the Patent Office. In the 
great majority of thè cases referred to by.the Lord.Chancellor 
and by our correspondent much money is at ‘stake ;‘ and the 
parties will spare no expense to gain their'point. 

- A more plausible suggestion is that the evidence should not 
be left, as it now is, solely to the discretion of the parties ; that 
the Judge should nominate some experts—if possible one in 
whom all have confidence—to report on the invention and the 
question of novelty, validity, or infringement; and that he 
should be guided by the report unless it was shown to be - 
erroneous. This would prevent the competition, so common 
and so ruinous to poor litigants, in the production of expert 
evidence, It is no small recommendation of this suggestion 
that under other systems of law it is adopted and is found to 
answer. :There is, however, some force in one criticism-—~ 
Where, in many cases, is a truly impartial expert to be found? 
If the question is one of great importance, a scientific witness 
of eminence has probably in his writings or in some discussion 
committed himself, directly gy indirectly, to'an opinion on one 
or more of the points involved. To take an actual instance, 
it would have been difficult in (Me recent litigation between the 
Maxim-Nordenfelt Company and Sir William Anderson to have 
found a chemist whose repor on the properties of the . 
explosives under confide@ion would have been accepted as 
prima facie valid. Good nfight come of a special tribunal framed 
on the lines of the Commercial Court. But sometimes what isim- 
peratively needed is the unbiased opinion of an intelligent 
outsider with no theories about physics. One point ‘of delicacy 
is rarely touched by the critics of the existing system. It must 
be present to them all. In some professions a traditional sense 
of honour prevails to which all must conform, or appear to do 
so, and which prevents open and flagrant deviations from recti- 
tude. Among doctors, for example, there are black sheep ; but 
they keep well out of sight.- “It is notorious that, even in cases 
% which life and death are at stake, or when there happens 
to bea temptation to sheak loosely, it is rare to find a-doctor 
giving evidence in favour of theories which his brethren 
would scout as manifestly absurd. Could as much be said of 
the*gestimony of sctentific experts in patent actions? There 
may be coumtyies in which’ guch witne8sés never overstate the 
case and never sell their opinion. Ours is not one of'them. 
Many scientific witnesses who, ought to know better have 
acquired a vewy bad habit ; they have com® to regard themselves 
as advocates—in the wiitness-box. Jt seems a poor palliation of 
a real evil to press on scientific experts—some do not need that 
counsel—a Joftier notion of their function than befogging the - 
Judge ®r finding more or less platsible reasons for what they 


know*to,be unt@able and absurd. 
Oe e € 
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PHOTOGRAPHIC SURVEYING. + 


Per years age*or more, M. Beautefaps Beaupré 

successfully employed 4 process which greatly 
facilitated theswork of surveying, and which iñ its modern 
developments is likely to supersede tye tedious work of 
measurement in the fiefd. Where the greatest aécuracy was 
not sequized, the method recommended itself on account 
of its great practical utility, endbling cont8ured maps to 
be produced withdyt the Igbour of heavy calculations. 
M. Boaupré availed himself of the principle of the camera 


lucida, and by its aid sketched the panoranta about him, 


from two ends of a nfeasured’ hase line. In a paper 
recently communicated by Prof. E. J. Mills to the Ihstitu- 


tion of Engineers agd Shipbuilders in Scotland, it is’ 


«ontended that the best work is still done when this 
principle is utilised. From two views taken at a known 
distance from each other, however pfocused, one is able 
to plot a map with g fair amount of accuracy, and knowing 
the correct relative distances of thg objects their vertical 
height can be deduced. No doubt there were diffi- 
culties in the application of the method. Any one who 
has attempted to draw°a pietug: of « distant object by 
means of Wollaston’s intentione knews that the result is 
apt to bea little disappointing, though successive improve- 
ments in the mechanism have removed many of the effects 
arising from parallax, which interfered with correct deline- 
ation in the early days when the instrument was first used. 
But the process still remmins long and tedious, and it was 
inevitable that the introduction of photography with its 
rapid and accurate resilts, should be welcomed as likely 
to banish the slow methods of hand drawing in the initial 
stages of the work. ‘ 

To obtain a photograph which should be free from 
optical distortion,.and to which the laws of geometrical 
perspective could be applied without any correction, has 
not been an easy task. But now it may be said that we 
do possess lenses which will cover an angular field of 
about 60” without measurable distortion, and give uniform 
definition all over the plate. Enlargements and printing 
from the original negatives doubtless still present some 
difficulties. Prof. Mills, we notice, recommends that the 
prints should be made on bromide paper, and developed 
with amidol. Shrinkage and distortion of the paper will, 
it is asserted, be prevented, when soaked in a two per cent. 
solution of formalin, and dried at a gentle heat. Other 
authorities, however, distrust paper altogether, and prefer 
to use a bromide emulsion on baie or translucent plates 
of flat glass as likely to giwe less error. But the posses- 
sion of accurate optical arrangements, combined with 
exact manuipulation of the photographic result, suggests 
many new. applications to wWW&ch*the camera can be 
profitably applied, and the sufveyor now finds himself 
equipped with an instrument of scientific precision, in 
which are combined the main features of a theodolite 
and a level, and which replaces the plane table and its 
accessories, z 

In the earliest form of surveying camera or photogram- 


. Meter, to give it a polysyllabic title, the instrument con- 


sisted of little more than an ordinary bellows camera, set 
on a horizontal circle; and môving about a vertical axis. 
The distance between the plate and the lens was fixed, 
and the camera could be levelled My means ‘of sqrgws in 
the head of a tripod in much the same way that a theo- 
dolite is adjusted. In the subsequent development and 
increased effectiveness that have Been added te” this 
surveying instrument, tw names stand oute prominently, 
that of Colonel Laussedat, the present Directeur of the 
Conservatoire des Arts et Metiers, Paris$ and in this 
country that of Mr. Bridgeg Lee. , In the French form, 
the camera is placed 6n the top of a stand carrying a 
transit theodolite, and the disposition of the several parts 
is arranged to ensure stability and symmetry &kout a 
vertical axis, while each part of the instrument can be 
e 
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use separately.e tn the English°form, Mr. Bridges Lee® . 


has wisely determined that while eth photograph should 
offer a correct perspective view of the*tountryeit repré-. 
sents, it shbuld also carry on its face the information 
necessary for the correct interpretation’ of the picture, 
and the subsequent construction ef a map. When, 
passing through countries where roads are scarce and 
travelling difficult, notebooks are apt toee lost; but 
without more words, every one must appreciate the’ 
arrangement by which the “constants of redfiction” 
ae made jas *permanent as the picture to which they, 
refer. > 
The general principles $n whiclt the Bridges Lee 
camera has been onstructed, and the objects sought to 
be dttained, have already been briefly explained in 
these columns (vol. li. p. 191). It present form has 
been adopted because experiment has proved the 
necessity of great nicety of mechanical adjustment to 
obtain the best results. To ensure the necessary 
lightness and rigidity, the camera box is made .of 
aluminium. The direction in which the. instrument is 
pointed can be read off an azimuthal circle, graduated to 
minutes, on which the camera turns. A level on the top 
of the box ensures the horizontality of the instrument, 
and when this adjustment has been made, a telescope, 
also securely attached to the top of the camera, will move 
in a vertical plane through a sufficient range of angle for 
all ordinary terrestrial work. The angle through which 
the telescope can be moved in altitude is also read to 
minutes. This supplies the observer with a theodolite, 
and its position is so arranged with reference to the other 
parts of the.instrument, that the line of collimation and 
the vertical wire of the theodolite are in the same plane 
with that which bisects the photographic lens. In this 
same vertical plane, a “ wire” is fixed to the frame of the 
camera, cutting the optic axis of the lens at right angles, 
and consequently marks on the photograph the median 
vertical plane of the instrument. Another wire, also 
through the optic axis at right angles to this, will mark the 
horizon of the instrument on the picture, and the inter- 
section of the two wires will give the “ principal point ” of 
the perspective. Inside the camera is placed a magnetic 
compass, and the scale being transparent, it 1s printed on 
the picture. The axis of rotation of this compass is in the 
same plane as the axis of collimation of the theodolite, 
and of the vertical wire. The distance between the 
scale of the compass and the vertical wire is kept 
constant by a device which works automatically when the 
camera is in use, and since this distance Very slightly 
exceeds the radius of the compass, the wire can be tfsed 
as a pointer to read the scale. One very ¢mportant 
additjon to the usefulness of the instrument is the 
insertion of a scale of angular distafce, photographically 
prepared by the same lens as that fitted in the 
instrument when complete for surveying purposes, The 
scale is so attached to the frame, that ig is ph®tographed 
on every picture taken, and by its aid one can easily read 
off tħe angular ‘distances of any point in the ®picture 
right or left of the median vertical plane. ° 2, 
A meth8d of surveying in which the necessary observ- 
ations are easily and rapidly collected, or afe implicitly e 


‘contained in a series of photographic views, has the 


promise of a lagge future. In travelling ove, unsettled e 
districts, where it is impossible to main fer any length 
of time on a partic@lar spot, the photographicemethod 
seems likely to supersede all othęrs.e Indeed po wether 
neethod seems possible. Moreoverga photograph contains 
an amount of detailed information cencerning the ceuntry 
photographegly which it ig*@uite imposgible* to gather 
from notes of observations and sketches, although much 


time may bé*spent in making these additions a$ carefully - 


as possible. In,this connection, one might call attention 
to the beautiful moyntain maps Which have .been 


prepared for the German and Austrian Alpine Club ., 
e . 


* 
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e smoke, fog,*tain and snow storms.: 
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* Here the work is basaf én the origin@l ordnance sugvey 
maps, and she topogtaphical details filled in from photo- 

> graphy. e These maps represent oge of the most sut- 
cessful applications of photographic surveying. Again, 
in -preliminary eexperimental surveys for irrigation 
purposes, or for deeiding-on the best route for a proposed 
“railway, the camera, préperly controlled, possesses many 
advantages @wer ordinary surveying instruments. In such 
caseg it is often excessively difficult to determine 
beforeffand how much ‘plotting will be necessary to 
secure the object in view.. The district may have to- be 
re-visited over and over again to supply the requisite 
details, all of whic may prove useless in the end. But 
with the photographic pictures securéd by a camera, the 
plan may be plotted so far only as required, 2nd if 
additional infortnatfon be needed, the photographs can be 
made to give all the detail wanted without going again to 
the field. Irrigation surveys. for agricultural purposes 
have been effected in the North-West Provinces with 
‘complete success by the photographic method, and are 
likely to be still further extended. Prof. Mills tried to 
apply the method to the determination of the content of 
a ship in dock by constructing a model of the vessel in 
clay, the necessary dimensions. for which were to be 
taken from-méasured photographs. When the amount 
of clay’in the model, and. the scale of the photograph 
‘from which the necessaty measurements have been taken 
aré both known, the capacity of the ship is at -once 
determined.: In this particular instance, it is true, the 
method failed; owing to the impossibility of selecting 
suitable stations: for the photographs amid the erowded 
machinery of a busy ship-building yard. But the attempt 
shows the wide applicability of the method and the ex- 
tent of the field open to the intelligent use of photo- 
graphic appliances, : 

But its greatest triumphs are, of course, to be seen when 
the method is continuously applied over a large area. One 
of the most successful operators is Mr. E. Deville, the 
Surveyor General of Dominion Lands, who has carried 
his investigations over the difficult passes of the Rocky 
‘Mountains, and surveyed the country up to'the United 
States boundary of the Alaska terr'tory. No less than 
14,000’ square miles of this inhospitable country were 
surveyed in the years 1893-94. The proper administra- 
tion of the country, he tells us, required a tolerably 
accurate map, and means had to be found’ to execute it 
rapidly, and ‘at a moderate cost. ‘The ordinary methods 
of topographical surveying were too slow and expensive 
for the purpose ; rapid surveys, based on triangulations, 
and sk@tches were tried and proved ineffectual; then 
photography was re8orted. to,. with the’ result just 
mentioned. The same authority, as was natural te one 
in his official -positiof&, has made a very careful comparison 
pf the relative expense of a survey made with the plane 
table and one with the camera : allsuch comparisons are 
liable to We modified by the Gimatic conditions of the 
country, and the amount of detailed plotting required: 
In the® climate of the Rocky Mountains, Mr. Deville 
estimates thaf on one half of the number ‘of days in a 
Season, no work can be done with a camera, owing to, 

But quite as great a 
loss of time is‘experienced with the plane*table, added to 
s which the, apparatus is more weighty, requiring more 
porterage, arel therefore additional expenge in removal. 
But neglecting these and some otifer slight advantages 
wha age on the-side of photography, he finds that the 


~ plane table surgey'is hree times (rigorouslwas 164 : 56) 


‘° 
e 


more expensive than that. accomplished by the camera: 
This is a feal practical ad@zqtage which i¢ immediately 
apprecjated, and on several’ grounds, not taken into 
Mr. Devile’s estimate, sjich ag the possibifify of reduc- 
ing. the number of highly-trained assistants, it would seem 
that -the differen@e of expendituge has mot been over: 
estimated» There.is no sacrifice of accuragy to secure 
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this ecoflomy} the great improvement consists in the sub- 


„stitution of the methods of photography—-methods, which 
proving higlfly popular, must send ¢o displace more and 


more the use of the plane, table. 
. e 
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BALNIBARBIAN GLUMTRAP RHYME. 
ere . & . s, a i 

(Repeated by the children in the nurseries of Balnébarbi.)* 

. .. e e 
i ° ISBANT scistillating*star. 

x D: Shall I tell you what you are? 


ay, for I caw.merely, know 
S What you Were some years ago. 


For, the rays that reach*mé here ‘on 


May have léft your photosphere . 
Ere theefight of Waterloo— 
Ere the pterodactyl flew ! 

e 


Many star& have passed away 
Since your ether-shaking ray 
@n its lengthy jgurney sped—e | 
So that ygu, perhaps are dead ! 


: ee a 
Smashed in some tremendous war 
With another mighty star— 

You and all your planeás just 
Scattered into cosmie dast ! ° 


a 


Strange, if you have vanished quite, 
That wéestill behold your light, 
Playing for so long a time . 

Some celestial pantomime ! | 

But; supposing all is well, cs 
What you’re made of, can I tell? ` 
Yes, twill be an easy task 

If my spectroscope I ask. 


There—your spectrum now is spread 
Down from ultra-blue to red, - 3 
Crossed by dark metallic lines, 
Of your cooler layer the signs. 


Hence among the starry spheres 

You’ve arrived at middle years— : 
You are fairly œd and ripe, i 
Of. our solid solar ype. ee eee) D 


-Ahy your sodium line-is seen 
- Strongly shift@l towards the green, 
Hence you-ar@ approaching me > j 
With a huge velocity ! : 


But, if some celestial woe 

Overtook you long ago, - 
_And to swift destruction hurled 

Life:on every living world, ` 


Did there in the’ fiery tide } 
e Perish much of pomp and pride-* í 
Many emperors and kings, 
Going to do awful things ? 


. Mighty schemes of mighty czars— 
Mighty armies, glofious wars ! 
Fyom the Nebula they may 

Rise to curse a world someday ! 


‘G. M. MINCHINy } 

1 Balnibarbi.is one of the countries visited by Gulliver ; the “ Glumtrap”” 

is the Bajpibarbian equivalent of the Ewglish nursery ; ard the tabies.of 

Balnib&bi are brought up’ on strictly scientific principlés—as is evidenced 

by their knowledge these-verseg. ze; < 
. e 
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‘a P ` NOTES. a re ree short, addressts will be delitered by MM. _ Ductetet, j 
° 
THE preliminary circular fortie jubilee meeting of the American | “OU? and Hurmuzescu, e 5 r 
Association for the Advancement of Science to be held at THe Liverpot! Marine Biology Committee’s Easter party; 
Boston, August 22-27, has just bger? issued. Prof. e Frederick | now at the Port Erin Biologi¢al Station, includes Mr: Isaac t. 
W.” Putnam, thé president-elect, repeats the gssurance given to | Thompson, Mr. Frank J. Cole, Mr. R. A. ‘Bawson, Mr. H. Ci @, 
the nominating committee a? theelast meeting, that this second | Chadwick, Prof. Herdman,-and several ttudents" from University 
Boston meeting, held on the Aitieth _gnnivgrsary of the found- College, Liverpool: Prof- Boyce and others are Expected latet a 
„ation of thesAssociation, “‘ gives promise of being the most im- | in April, The Lancashire Sea Fisheries steamer is also atePort 
portant scientific gathering ever held ih the jted States. oy A | Erin, and several qredging and- trawling expeditions are taking 
special effort will be made to increase the membership, in*the place. Spawn ef several fishes has been obtaingd, and fertilised} 
hope that at least one thousand mew emembers will be added. | and is now: developing in the tarfks. Under the care.of Mr: 

* The meetings will be held at the roonis*of the Massachusetts Chadwick, Curator of tht Station, the aquarium.is in a flourishing 
Institute of Technology, and of the Boston Society of Natural confitiow®, and contains a number of interesting animals, some 
History, occupying three*closely adjoining buildings. The | of which are spawning.. A recent. addition to the labogatory 
Association will be for one day a guest of Jdarvard University, accommodation at the Station’has,béeen! completed, which gives 

- and for another of the Essex Institute of Sales; the latter five additional work windows for students,.so that there is now 
being the place of the quseum of the Association, and its per- | plenty of room for other workers, *” my 
manent office. A larger number than usual of the affiliated 
societies will meet in connection with the Association, including | _ D3. H. M., FeERNanpo, will probably be the” directo? of the 

Bacteriological. Institute to be, opened? in Colombo shortly! 
the American Foresjry Assoqation, the American eGeological 

ri The final plans for the‘ building have been completéd, and thé 
Society, the American ‘Chemicaf ciety, the Society of E wili betak adat oe. Te eo UE 
* Economic Entomologigts, the Society for the Promotion of | Work will be taken in hand ‘at: one xP g 
Engineering Education, the Society for the Promotion of | Institute will: be'opened by'the beginning. of next'year.. ‘ 
Agricultural Science, the Amexican’ Mathematical Society, and We learn from Science that the United’ States: Senate has 
several more. After the meeting excursions will be made to | passed a Bill for the protection of song birds, ‘providing that thé 
the White: Mountains anẹ. 1 Cape Cod. The local com- | importation into the United States of birds, feathers, or parts of 

mittee has been fully organised undere the honorary presidency | birds for ornamental purposes be’ prohibited, and prohibiting , 
of Governor Roger Wolcott." The honorary, vice-presidents in- | the transpértation or sale of such articles in any territory c of the 
cludé the presidents of fourteen colleges and universities, besides | United States or in the District of Columbia, eae 
many other prominent gentlemen. The local secretary is Prof, : a 
H. W: Tyler, of the Massachusetts Institute of Technology, 491 | Ti otee of exploring eia the e aie 

; ittee is a large gi ate salah AAPISEN 

Boylston Senh Pon a kok peen RER EN Te Museum of Natural History a few days ago in search of anthro» 
and representative one, composed of the foremost citizens. The be followed. : 

hairmen of the other committees ‘are: Financé, the honorary | Pological specimens for the museum, . This will be fo owed, in 
aaa Colonel Henry L; Higginson; Reéeption, Dr. J. R. | afew weeks by, an expedition to the North- -west, undértaken, 
Chadwick ; Rooms’ for meeting, Prof. Charles R. Cross; In- | also for anthropological research, by Dr. Laufer, N Mr, Gerard 
vitations to foreign guests, Dr. Henry P. Bowditch,;. Excursions, Fowke, Mr., R; Dixon, and Mr. H: Smith; ; 
General Francis H. App leton; Ca mbridge comm te Prot, THE most violent earthquake in California since 1872. was felt 
Charles W. Eliot, of Harvard University ; Salem committee, Hon. on Thursday night, March 31. The shock was’ felt only in’ 
Robert S.. Rantoul, president of g he, Esse Institute ; ae Northern California.. The direction of. vibrations was from:  ' 
committee, Prof. W. .T. Sedgwick. An unusual feature is the east to west ; and they.were very heavy in & small area, The’ 
committee forthe reception. OF Foren guests- The circalar seismograph showed the duration of the earthquake to have been 
explains that special efforts will be made to secure the presence between thirty aid fi arty seconds at ‘the’ University af California; 
‘of many eminent men of science from abroad. Berkeley. Damage” was doné to building? at’ San’ recy 

- A BUST of the late Prof. P. Schiitzenberget, the distinguished and Vallėjo ; bút no Ioss of life has oink pacar a 

. chemist, was unveiled at the Paris @ċole de physique et de Tue. dath of Prof. Salomon: Stricker, the. distinguished ; pros, 
chimie industriellés ön April 3. Prof. Schützenberger was the fessor of experimental. atid general pathology in the. University, 
“founder and first’ director of thé school, and the bust is a of Vienna, at the age of sixty-five, i ic ani oute din the è Bri tish, 9 
testimony of the affection in which his memory. is held by old Medical Journal, Only a week or two ago Prof. Stricker" celes 
studente: brated the twenty-fifth anniversary of his appointment ce pro~, 

topel him With a, 
. W. K. Brooks, professor | "fessor, atd the occasion was celebrated by presenting 
oe students and ne C Dr w K "alti sik Festschrift entitled «Thirty Years of. Experimental Pathology,’s, Ps 
of zoology in the Johns Hopkins. University, Baltimore, pre ; 
sented him with his portrait painted, by Mr. T. C. Corner, upon | the list of, contributors including, the names .of E. Albert, A. 
y s . 
the occasion of the fiftieth anniversary of his birth on.March 25. | Spina, G. Gaertner, Dr.-E., Klein, and many other pathologists ° 
Many leading zoologists of the United States. took part + this and histologists of note. a a Ph Sa Rca ng 
expression of esteem for Prof. Brooks, . M. DE FONVIEYLE writes :—The SPs ‘ef the? inter. 
national balloon -scientifi€ ‘conference: was"held in‘ Stf&asburg’ 
THE autumn congress 4 the Sanitary Tpetitute will De ala with great success, ' -A large number of réseluttońs were ‘adopte? 
this year in Birmingham, tundes me Presidency of, Sir Joseph referfing to- the® ascent! of free balloone carrying registéring’ ° 
Fayrer, Bart., K.C.S. T; F. RS., confinencing on September 27. apparatus, 'and . 'ballóons with met fegrological and phgjogřaphic: , 
THE annual expositión organised by the Sociétée: Français dé | instruments. - TR’ cofiference’ passed z Vote ini Yavour’ óf’ the! 
Physique will open to-day with a vfsit to the works of the Paris | extension of ' -kiteeexpefiments with recording: apparatus ortkite:! 
Compressed-Air Company. On Friday and Saturday evening a | balloons to the’ interpationa? Peteowlogital stations, in order: 
large collection of apparatus used in recent physical investigations | tó procure better Yeformatign on prevailing neeteorological j ee 
will be on view in the gooms of the Qociety; a ; an@l on Sgtufday fluences, It was resolved that an international: experiment: 
(J $ ; 7 ‘ 
v L? Ld ~’ 
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è aes take place at the beginning of Jeng. In additio to the 


Paris, Strasburg, Berlin, and Petersburg stations, two hew 


x stations will be %stablished in Vienna at the expense of the 


Minister of War, and in Brussels. fhe experfses will be sup- 
ported by the Beigian-Deutsch Society of Astronomy, which 


e sent to Strasburg, æ their representative, M. Fievre, one of their 


ad 


secretaries. The next rfeeting will take place in Paris i in 1900, 
on the ocdcafion of the forthcoming exposition. Among the 
mewakers present at the recent meeting were the director of the 
Russian Meteorological Service; Commandeg Kovanko, director 
of the Russian Aeronautical Service; Herr As$mann and Dr. 
Berson, of the Besliri Mete8rological Institute; M. Cailletet, 
member of the French Academy of Sciences; M. Teisserend 
de Bort; Mr. Rotch, director of the Blue Hill Observatory. in 
Pennsylvania ; °M. Besançon? and Prof. Heim, the Swiss geo- 
logist, professor in the Zürich Polytechnicum. 


We regret to see that Mr. James J’Anson, an octusional con- 
tributor to our correspondencè columns, died a few days ago. 
From the Engineer we learn that Mr. P'Anson was born at 
Gateshead in 1845, and came of an old North-country family. 
Soon after leaving school he commenced his ‘apprenticeship asa 
‘mechanical engineer, and in’1866 he entered the engineering 
works ofthe late firm, of Charles I’Anson and Co., becoming 
subsequently a, partner. Some time after he became managing 
partner, a position which he held until his retirement in 1885. 
Mr. PAnson was for many years a Fellow of the Geological 
Society, and’ ‘he also sat upon the Council of the Mineralogical 
Society « of ‘Great Britain and Ireland. He was a member of the 
Iron and” Stel Institute and of the North of England Institute 
of Mining’and Mechanical Engineers, to whose proceedings | he 
„contributed papers, as also to those of the Cleveland Institute of 
Engineers, ‘the ` Mineralogical Society, and the British Archæ- 
-ological Association, 


Axoné the problems interesting. to the physicist id mathe- 
~matician which are discussed at the meetings of the Institution 
of Naval Architects, few. open up such a wide field of inquiry 
-as those which form the subject of Prof. H. S. Hele-Shaw’s 
\paper,, entRled ‘‘Investigation’ of the nature of’ surface-resist- 
cance of,,water, and of stream-line motion under certain experi- 
amental conditions,” ‘read before the-recent. meeting of the In- 
stitution., [n,a previous-paper, read last. July, the, author 
showed how the flow of water in two, dimensions past obstacles, 
of ‘various: qylindrical and prismatic forms could -bé investigated 
experimentally by; the usé .of water containing a quantity of air 
flowing between two garallel plates of glass, the air rendering 
' the water turbulent where the motion was most rapid. The 
photographs, which ®rof. Hele-Shaw reproduces, showin every 
case a clear line round the boundary of the solid, indicating a 
° thin film in which shearing motion takes: place past the surface,e 
while out€ide ‘thijs comparatively calm region streaks of air 
are noticeable. The figures, moreover, show the "presence of, 
regions of dead water behind obstacles with blunt edges, fully” 
e“pnfirming the view that to minimise resistance a solid must 
be made tp taper at its stern end rather than at its bow ead. 
In the ‘present paper diagrams are given showing the: vari- 
ations in thickness of the entrained film according to the 
smootliness-ar roughness of.the surface of the solid, the addition 
of soap to the water, and ¿other circumstances. A second field 


. off @xperiment has bgey developed by the use of thin films of 
e Water flowing letWeem parallel plates, in whicl»the stream4ines 


are Shown by the introductign of coloured bands. Unless the 
film be very thin (abput 0'5 "man.), the lines*of colour become 
blurred, gspecially after flowing round an obstacle. The most 
remarkable result is tle cdipcideice between the stream-lines i in 
these experiment% where we are probably galing with a case of 


ee motion of a viscous liquid largelyo affected by the 
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bounding plates of glass, and theecorresponding streaim-lines , 
cafculated mathemati€ally for the irrotational motion of a perfect 
liquid in twe dimensions. It pence of the great objections 
to the mathematical theory of fluid motion that the conditions 
imposed by the mathematicéan differ considtrably froni* those 
occurring in praagice. Prof. Hele, Shaw’s investigations, how- 
ever, bid fair to bring hydrodynamics within the range of 
experimental sciences, basides fulfilling the object ‘for which they 
were primarily undertaken—that of teachjng naval Architects 
hoy to minimisethe surface-fesistance’on ships. è ` 

- AT the meeting ofthe eastyution of Civil Engineers on April 
5,eMr. A. H. Preece gave an gccount of the present state of « 
electricity supply in London. There are now in London eleyen 
important companies and five vestries supplying electricity, gnd 
three other companies and three vestries are taking steps to start 
works., Five gompanies and three vestries supply the alternating , 
current, : and the remainder. use . direct- current systems, The 
direct-current systems are divisible. into two classes—the high- 
pressure and-the low-pressure, ~ In the former, rotary trans- 
formers are used to reduce the high pressure to'a low pressure, 
while the latter produces arf. disfributes efectricity. at; the same ` 
pressure at which it®s supplied to consumers: The direct-current . 
systems are applicable to compact area’, and, with the use of 
high pressure, to scattered. or: “isolated compact , areas. ,. The 
chief advantages of the direct- -clrrgnt system are the, possibility 
of using storage- batteries, which gag not be emplayed with the 
alternating-current systems, greater efficiency in distribution, and ` 
greater -adaptabilit y to, motive power. . The favourite methods 
of distributing el&tricity are to transmit current. at ‘a high 
pressure in heavily-insulated cables in iron pipes, and current at 
a low pressure'in insulated: cable. in stoneware conduits,-or in 
cables heavily'armoured and laid direct. in the ground. Rubber 
is now little used, paper and jute,. impregnated with insulating 
compounds, -having ‘been extensively -adopted. The. électric 
supply industry is rapidly growing, and no less'than 40,000 h.p. 
is now being installed in London in order, to, meet the, demand 
for electricity. in the immediate future. o p . 


< THE Times correspondent at Cairo '-makes | the’ iniportant 
ahnouncement that M: ‘Loret “has. discovered and opened at 
Thebes thé tomb’ of- -Amenophis | IT, a: king” of the “XVIII. 
dynasty, who reigned some 1500 years B.C.- The tomb contains 
the- munimies of Amenophis and of sevén other kings, besides 
two mummies: bearing no nfime; and “four, bodies which; though 
they have not been- embalmé@,'are all-in’a‘ complete state of 
preservation, with the features perfect. The hair upon each of 
these bodies is luxurignt, gnd the features are said to, resemble 
to a marked degree thoge of the fellaheen of the present day. 
M. Loret’s find is amongst the most interesting ever made in 
Egypt. ; 

Tur Central Physical Observatory of St. Petersburg has 
published an interesting pamphlet showing, for the whole of the 
Russian Empire, the absolute maximum and minimum tem-: 
peratures at about 230 stations, accompanied by three maps, 
illustrating the above eleméats, and the ranges of temperature. 
jelhe observations at some of the stations extend over a long 
serigg of years, e.g. St. Petersburg, 142 years; Moscow, 90 
years; and Archangel, 80’years:- The most remarkable tem- 
peratures and ranges are recérded in the Province of. Yakutsk, 
in Siberia j—Verkciansk, - 99° F.with a range of 182° 7 ; 
Markinskoe* — 85°-0, rangg 1852; Yakutsk, — 84°°1, range 
185°'7. All, these extreme mjnima occurred in the month of 
February, and the stations being a considerable distance apart, 
testify to their accura¢y and t theegreat rigour of the winter of* 
that locality. The work has been compiled by Mr. A. Varnek ; 
but the text being in Russian only, detracts somewhat from its 


genctal, usefulness. 
e e . . ee s 
è ; 


' APRIL 14, 1898] , ° œ ; 


"NATURE . ae bg č ° 597, 





. ° 

THE’ sources of commercial india-rubber form the subject of 

two Cantor Lectures to be delivered at the Society of Arts‘on 
Monday, April 18 and 25,eby Dy. D. Morris, C.M.&. 


AN instructive article upon progestes of alkali manufacture, 
with special reference to the works of Messrs. Brunner, Mond, 
and Co., appeared in yestet@lay’se7¥mes. g . 


WE have received from Mr C. Leeson Brince the summary 
for the "yer 1897 of meteorological recogds which he keeps 
at his observatory” on Crowborgugh Hillys Sussex. Perhaps 
the most important event of the year occurred op May 30, 
when, as he says, “a more mémor&ble thunderstorm passed 
over a portion of this country than has Happened within living 
memory.” This storm, fgom all accounts, did not actually 
ocfur at Crowborough Hill; but from its elevated position the 
progress of the storm, though twenty miles distant, could be 

e 


watched for a considerable time. Mr. Prince gives a repro- 
duction of some of the hailstones which had previously fallen at 
Seaford during the same storm. These were found to be still 


larger, as will be seen by the « accompanying illustration showing. 


the hailstones i in their natural size. ° 


WE have received from Dr. T. Homér, of the University of 
Helsingfors, a laborious investigation, entitled ‘‘ Der aiche 
Wärmeumsatz im Boden und dit Wärmestrahlung zwischen 
Himmel und Erde,” ‘being a continuation of a work published 
in 1894, in which the author dealt pfore particularfy with earth 
temperature, evaporation and dew, In the presegt publication 
Dr. Homén attempts fhe determination of the amount of heat 
° which enters varions kinds of sbil during the day, and the 
amount given up by radiation during the night. We are un- 
able to give an adequate accoumt here of the various intagesting 
results contained in a guatto volume of about 190 pages, Ea we 
e. ° 
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may Pn that the experiments appear to have been E. 
outwith great care. The thermometers ‘were placed at various 


depths below and heights -above the ground, And slow clearly À” 


the effect of tle soil upon the air temperature and humidity . 
during the various hours of the day and nighte The conditions 
of humidity were found to be very differert between the level 
of the ground and the height of about 33"feet (at which the highest 
thermometers were placed), being less in the nig@and greater 
in the day in the lower than in the upper strata of air, „øe 


THE Rev. W. Sidgreaves, in his report of the Stonyhurst 
College Observatory for 1897, gives us gh® results of the 
meteorological and magrtetical observations made during the past 
year® with notes and comments. In addition to these observ- 
ations, which have been carried out with tlf utfaost regularity, 
other branches of work have been followed. Thus prepara- 


[From a Photograph op Wynter, Seaford. 


A. reproduction (natural size) of some hailstones which fell at Seaford during the thunder-storm of May 30, 189g 
e 


tion was made for photographing trails dt the November 
meteors? five cameras, having been mounted round the bject- 
glass end of the equatorial, but the weather proved too “ug- 
fayourable. ‘Again, 174 drawings of solar spots and facuRe® 


were made during the twelve months, and enlarged*drawings of . 


spots near the solat limb were undertaken to obtain evidence 
about the level of tbe umbra, As regards stellar spectroscopy 

240 plates were exposed, the work in hard being directed to the 
sequence of spectrum differences of tHe yellow and red stats, d from 

thoge of the solar type to the type of éHerdplis. An appendix 

to this report contains the results of met€orological observations? 
for 1897, made gt, St. Ignatius’ 9 lege, “Malta, ms the Rev, J. 

F. Dobson. 

Setence states that in additton tothe plans of the Geological 


Survey for exploraijéns i in Alaska, the Treasyy Department are 
about starting fwe or six expeditions to explore the Yukon rivers 


s Whitechapel Fre@ Public Library and Museum. On -Tuesday 


wau species and botanical varieties, all hybrids, whether introduced [ 
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de l'oeil. Voil2 ce qui doit atalen ažriver, el ce quisarrive* 
ensréalité.” 

M. Camille Fltmmarion tells us, in the same journal that 
M. Adolphéde Bee, of Anvers, m the year 1891 suggested, in a 
letter to him, that this doubling might be the result of secondary 
images whtch, under certain gonditions, might* be formed ‘in the 
eye. M. Flammagion is, however, no great believer in this 
idea, as itedoes not seem.to sufftcientfy explain all the phenomena: 
of doubling, germination, &c., which have been observed on 
the surface. of this fiterdting ` ‘planet, ‘although the, arguiients, 
brogght forward reproduge very ingenieusly the greater part, of 
the ebsérvationse «With him*we echo the sentiment of wishing? 
to, Know what, M. Schiaparelli has to:say'on the subjecte, -a 


‘ COMET PERRINE. —TH® last elements and ephemeris of:this 
cohet have been calcufated by ‘Prof. H. Kreutz, who gives- -the 
results in No. 4 Circular. recently distributed. 

` The elements computed from’ the Sbservations of March EA 
23, .27 and :31, differ ‘slightly from ' ‘thoss we have epeeriously, 
. given, being:— 4 

e 


_T = 1898 March 17:37558 Berlin M.T. e | 
w= 47 34 12r 
N.= 262 33 §9°6 18980 
. 


e t= 72 27 481 
log g = o 048842 


* Copper river; dad other waler routes of the Feno, the & ited 
, States ig ew having granted 100,000 dollars for the pirpase, 


a Screwrific farts are presented tg the public freely “and 
attractively in three lectures which have beg arranged at the 


e* Prof. Hobday lectifted gn “The Horse and Dog. and their 

relations ang friends.” “On Tuesday, May 10, -Prof W. F.-R. 

» Weldon, F. R.S.,; will discourse upon “ Butterflies sand on 

* June, Prof. Marshall Ward, F.R.S,, will give an‘address:upon 

‘© A Piece of Wood.” Admission to the lectuses is free by ticket, 
which can be obtained i in the, Museum and Librafy. eae 


. APPENDIX: II. for 1898 of the Kew Bulletin i is entirely, ogeu: 

f , pied with a.list ofiNew Garden Plants, of thie year: 189%,;in@iud- 

. .' ing'also the-most:ndteworthy'of those which have, been re-intro:, | 
` duced ‘after; having been lost .from.cultivation., In:.addition;to 


*. or of garden origin, with botanical names, and.described for the 
5 first time in 1897, are included. 


. 3% MESSRS. J. AND A. CHURCHILL announce that they, will 
‘publish i in afew days a new work-on ‘The Blood: how to 
ae! examine and diagnose its diseases,” by Dr. Alfred C. ‘Coles, 
Wit illustrated with six coloured plates. They will also issue a fifth 
edition of “ A Manual of Dental Anatomy, Human and Com- 
parative,” by Mr. Charles S, Tomes, F.R.S., with many n new 
illustrations. The part dealing with comparative odontology 

is has. "been expanded to meet the requirements of students of 
„biology. 


The ephemeris fort the « ensuing week i iSgas follows :— 
` 1898. + R.A. Dec: E logr. lga Br, 
h m s 
April 14 23 7 15 +40 49°7_ 0°0757 0°2233 oT 
15 1213: 4I 32:9 o gon 
` 16 17 15 42 16% ° 
7 22 20 ° 42 59°7, j 
18 27a 27 43 41 3 O'0851 0'2330 07 
19 32 37 44 216 
20 37 a >. 45 .0°6 
2i 43 3 45 384 
22 23 48 19 . +46 I5'0 00953 02438 0°64 
It will be noticed that the brightness of this comet is gradually 
-decreasing, and: by the‘end of the month it will be about half 
that at the time o discovery. ' 


THE Apri LYRIDS —As pointed out in this column on 
March:31 (p. 519), thë April shower ‘of meteors is due on 19-20 
of this month. . Thé conditions for viewing these bodies if they 
‘should: ‘be numerous ‘will be very favourable, ás the moon will 
be ‘absent, As Mr.. Deniing tells us,‘the periodical maxima 
of this"stream of Lyrids has a computed time of revolution of 
415 years, a brilliant display having occurred on April 20 in the 
year 1803. . The. radiant poinf'is 270° + 32°, 


THE MEUDON OsseRVATORY, —Prof. Janssen is evidently 
bringing together a very strdhg force at the Astro- Physical ‘Ob- 
servatory at Meudon. We hea now that, in addition to, the 
other experienced.-astronomers who ‘are working there, M. 
Deslandres has been transferred from Paris, and will in future 
continue his valuable spec@pscopfc researches at Meudon. 

a. 


PREHISTORIC . RUINS OF HONDURAS AND 
YUCATAN. 


‘IN 1891 the’ Directors of the Peabody Museum secured from 

the Government of Honduras (through the liberality of Mr. 
'C. Bowditch, of Boston) the right to explore the ruins of Copan, 
and to take away half of the objects found in the excavations, 
‘during a period of ten yeasg, The preliminary report of the 
:exploration,? now published by the Director of the Museum, 
‘@ives-the result of the first two years’ work, and i& accompanied 
by a alan and many extellent photographic plates. 


tu 
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° t 
es “TSE additions to the Zoological Society’ s Gardens during the’ 
e ` pasi week include a Macaque Monkey (Macacus, cynomolgus) 
' fron India, presented ‘by Mrs. Grace Currie; a White-tailed 

d, Sea Eagle.(Halielus albicilla) from the Liautung Peninsula, 
w China, presented by Mr. J. W. ` Carrell; ten ‘Californian Quails 
(Cållipepla californica) from California, presented by Captain 
“Thos. Yardley , Powles; a Common Viper (Vipera berus). 

« British, presented by: Mr. R. Tucker; an Egyptian Jerboa 
sa ` (D; us egy ptius), four Egyptian Ichneumons (Herfestes ichneu- 
sà mot) six Gylls (Zarys, ‘sp, sinc.), a Common Kestrél (Tinnun- 
uh calus alaudarius) from Egýpt;- a Leopard (Felis ‘pardus) frome 
West Africa, a Reticulated “Python (Python reticulatus) from 
Malacca, deposited; a Chimpanzee (Arthropopithecus troglo- 
dytes, 8) from West Africa, a Rosy-billed Duck (Melopiana 


deposaca, @) from South America, purchased. 
» 4 e ‘ 


ne 
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|! OUR ASTRONOMICAL COLUMN. 
Tue DOUBLING QF THE CANALS ON Mars.—Tht origin 
of the:‘doubling-of the canals'visible on the surface of the 
e planet Mars has again <come-té the front; and. this time M. 
Antonjadi has put forward an explanation. His suggestion is 
that the- doubling, i is, only a phe&omenon caused probably by |, 
the eyé of the observer ; in fact, it is the result of slight ‘focus-: 
Sitig. -e@ors when observing’ thesé markings: “A full -acfount of 
t¥is cuirious.causeé of error is contributed to Cosmos (No. 687) by 
°M. Th. :Moreux, and M.:Antoriiadi himself gives a, complete 
‘summary ofehis suggestion in the Bulletin de la Société Astro- 
© ngomigue de France for April. According to the latter, a thin line, 
when gradually’ put slightly « out of focus, becomes slowly double, 








* the’ inner parts of whigh are blurred ; infact; a regular germina- |. 
tion ig observéd. ‘In addition tothis, he finds that ifseveral lines be fateh a pols ane sted i a ea archeology must pe for ever 
made, tÊ crass ata’ oirt, alPof these donot, become double, but arpa mene gory cee E a oo ition for one in- 
Pi €;. strutgion given to th explorers ; it wag to the effect that a wall 
sa ie A aoe snot ony a straight markings, but rogna should be built round the principal group of ruined structures 
aP Da ENEA CO Spo he ea eed ae e ene ol his | and carved monoliths, so &s to save them, if possible, from 
. paper, S on the guions phenomenon of pone as further destruetion. This work has now bgen moa satisfactorily 
: he aye ee ecoming &oyple in the cousaof a few hours, | carried out, armi the ruins, which were always safe from approach 
F _ © A@ns® si Mars est cogvert de canaux,’ B? vision impar- on the river face, are mow enclosed pn the land side bya sub- 


stantial stone wall nearly one mile in length. f 


faite devra dédoubleř ces SeligneS. ° Pareille vision indistincte 
1 Memoirs of the Peabody Museum,eé&c. Vol. i. No. x: “ Prehistoric 


peut provenir, aing que nous venons ele le vo : 1° @’une minime are 
eerretir .de mise au point; 2°d’ oscillations diplapiques (fatigue) pu heao aos Ar Preliminary Report of the Explorations 
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Examination and excavatéon have thrown no light on she age 


of the buildings ; in fact, the fugther exanenetgs has only cof- 
plicated the problem, as clgarerm proofs are forthcomjng that the 


mass of masonry has grown Up in the course of ages, old 
foundations being, enlarged and covered in turn by pew build- 
. . . 





Fic. 1.—Foot of the hieroglyphic stairway. 


ings. 
explovaticnts is connected with the great hieroglyphic stairway 
which leads to the summit of one of the largest foundation 
mounds. The steps of this stairway had become disjointed 
and displaced, so that it is not easy to determine the exact 
plan of its construction ; and it was prob- 
ably in order to gain further information 
on this point that an excavation was com- 
menced near the foot of the steps, which 
revealed the fact that the hieroglyphic 
stairway had been superimposed on an 
earlier stairway, which also had a clear cut 
inscription on the face of each step. A 
description of these stairways has been 
deferred until further exploration leads to 
a better understanding of theirgstructure ; 
and it is to be hoped that the greatest care 
has been taken in numbering and recording 
the position of the stones, so Mat thgpeon, 
tinuity of the glyphs in the inscrigtions 
may be retained, as the result of a com- 
parison of the initial dates of the two 
inscriptions (one of which is in the rarer 
form of picture writing) will probably prove 
to be of the greatest value. 

No regular burying-place has been found 
at Copan, but a number of isolated tombs 
have been explored, in which human bones 
were discovered in more or less «fisinte- 
grated conditiqa. The human incisor teeth 
were found, in many instances, to be orng- 
mented by the inlaying of a little circular 
bit of jadeite, fitted into a hole drifed into 
the front of the tooth. These jadeite, 
ornaments are slightly mundgd outward, 
and highly polished. Many  intgeesting 
pieces of pottery were secured during the 
excavations, some deeorated with painted = 

» designs, others (such as the terra-cotta vase In tHe form of the 
head of a carnivorous animal, figured or? p. 48 of the Report) 
remarkable for the artistic skill shown in the modelling. The 
most interesting object of alt, however, was not a pgece of 
pottery, but the actual skull of a peccary coveyd with bgauti- 
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fully ifcised figures nsl hieroglyphs, el have had the good 
fortan@ to be able to examine this sRyll in the Peabody 
Money, and can only express an earnest hepe that photo- 
graphs of it, and drawiggs of the incised orfament, May be 
included in the fugher publications which are promised us. 

During the second yemr’s work a sad 
event occurred in the death of Mr. J. G, 
Owens, the leadee of the expedition, who 
contracted a malignant fewge during a 
journey to the coast, and died soon after 
his return to the ruins, where he‘lies 
buried in the great Plaza surrounded by 
those strangely carved monoliths in which 
he had learmed to take %so keen an in- 
terest. 

The Exploration Committee of the Pea- 
body Institute has nog copfined itself to 
organising expeditions in Hdndaras poly; 
it has for some years worked with equal 
success in furthering the examination of 
ancient ruins in the peninsula of Yucatan. 
There, under the direction of Mr. Edward 
H. Thompson, for some time the United 
States Consul in Merida, a thorough exam- 
ination has been made of the ruins of 
Labná; but, unfortunately, the report on 
that portion of the work has not yet been 
made public, and the second article in the 
Memoirs of the Museum deals only with 
the exploration of the Cave of Loltun,? 
which Mr. Thompson undertook in 1888 
before setting to work at Labna—from 
which it is twelve miles distant—and con- 
tinued in 1890-91. 

One peculiarity of Yucatan is that it is a 
country without any rivers. The copious 
rainfall soaks through the porous limestone 


One of the most interesting discoveries made during the | rock, and it is to the pools in the deep caves or ‘* cenotes” that 


the Indian of to-day looks for his supply of water, as his fore- 
fathers did before him. Under such ;conditions the caves were 
sure to yield to the explorer many signs of human visitation, 
but it was of the greatest importance to ascertain whether the 





e 
Fic. 2.—Two steps from the hieroglyphic stairwa®, 
. . 
bg 
è oe r ia “2 $ 
evidences of human handiwork Should’ be &ttributed only to the 
race inhabiting she land at the time of the Spanish coaqist, or 


: is ale ae t 
1 Memoirs ofthe Peagody MuseAm, 8&2, vol.i. No, 2: * Cave of Loltun, 





Yucatan.” port OE. xplorations by the Museum, @888-89 and 1890-91,” 
by Edward H Thompson. ° 2 A 
é . 
. @ ‘ 
. 
. e ő 
. 
. F Gt 








e. 
" 4 à Dad Fig,4.—Section of a chaltune, 
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whether they could gbe* ascribed to Some earlier ang pore | 
primitive grace. e 


H 
H 
The inferesteĝttaching to the result of Mr. Thompson’s labours | 
has be&n somewhat discounted by th@publication in 1896 of the | 
admirable treatise on the caves of Yucafan by Mr. Henry | 
Mercer, but to Mr, Thompson must remain the credit of having | 
been first in the fiåd. | 

Mr. Thompson’s rep8rt_ is accompanied by some capital pho- } 
tographs of @he rock carvings, taken by Mr. H. N. Sweet and | 


~- 





Fic. 3.—Terra-cotta vase (4 size.) . H 


Mr. M. H. Saville, showing them all to be rude and primitive 
in character, with the single exception of a life-sized human figure 
with the mutilated remains of a date expressed in the Maya 
notation above its head, which is just such a figure as one might 
find on the walls of the ruined temples above ground. 

Mr. Thompson’s main conclusion is that from the earliest 
period of the cave’s use as a human habitation the people seem to 


i 
| 
| 


{ 
f 
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ef 
have been te tHe same nfannerg religious custdhs, and house- | 
hold hgbigs as those who built the great structurgwabove ground i 
now in ruins. Mr. Mercer, afte» pwinting out that the caves 
were not properly dwellings Sut rather temporary hAlting-places, 
has given it as hif opinion, (1) thak no earfler inkabitant pre- 


MATURE ve. [Apri 


-near the apex of he- vauke 


i; in. Yucatan.” 
| having their walls, roof, and floor of dressed stones, and finished 


| edifice and each: terr&ce 


i 


| Mr. Thompson is led to ghe conclusion that many of these 





teded the builders of the ruined cities of Yucatah;a"2) that the | 
e 


e 
. 
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people revealed in te caves had reached the country in 'geo- ` 


| logically recent “times ; (3) tha§ these people, substantially the 


ancestors & the present MayaeIndidns, bad not developed their 
culture in Yucatan, but pad brought it with them from some- 
where elst.. D . eer 

In a country where water is so scarce, it is only reasonable to 
suppose sthat the inhabitants woul@have devised some means of 
storing the precious fluid ; and in the existence of numerous 
“chaltunesé’ we Rave Almost certain evidence of the, means or 
storage most commpnly employed. These ghaltunes are “single 
chambers of a gault-like appearance” built from ten, to fifteen 
fe&t beneath the surface of the ground, ahd communicating with 
the outer ‘world by meags ofa narrow well-like opening placed 
roof.” They. are somewhat 
irrégular in shape, but the prevailing form is shown in the 
following section. . 

Mr. Thompson paid particular attention to the chaltfnes 
amongst the ruins of Labná; a neighbourhood where—if the 


. 


opinion that, they were used for the storage of water be - 


correct—it-is likely that they would be found in’ considerable 
numbers, as the nearest permanent wafer. supply is found at the 
Cave of Loltun, twelve miles distant. Mr, ‘Thompson is of 
opinion that many of the rougher class of chaltunes were formed 
in the cavities or pockets from 


which the hite earth, called by - 


the natives ‘‘zahtab,” @ha@ begn taken, ‘This earth is of a 
e e f; x s. iey, 7 





Fic. 5.—The mouth of a chaltune. 


peculiar character, and served the ancient builders, as it does 


| those of the present day, ag a building mateérial to ,mix with 


lime in place of siliceous sand, which is practically unknown 
The other ch@tunes are well-built chambers, 


with a coating of fine, harg steep. In the ruins of Labna, each 
s found to be provided with one or 
more of these subterran@an chambers, the Jargest of which, 
however, would not hold more than 10,000 gallons. : 
Many of the chaltunes had become hopelessly ruined, an 
many were filled up with earth and rubbish ; but some of them 
had been purposely sealed up by the ancient inhabitants, and 
these presented a new and interesting field for investigation. 
Human bones and various objects of human workmanship were 
found among the deposits at the bottom of the chambers ; and 


singular structures, after having been first used as reservoirs, 
evere finally used as depositories for human rérfains, probably 
secoydary burials, in onnection with ‘some special rite, after 
which the entrance of the chaltuné was closed and cemented. 

. ALFRED P, MAUDSLAY. 


P.8.—While the “foregoing was in, the printer’s hands, an 


| article on Gopan has been brôught to my notice, published 


inthe Century Magazine for January, in which Mr. Gordon 


| States that He has finished his*work on éhe hieroglyphic stair- 


way. It pro¥es to have been a single flight of steps, and not 

one stairway built ove? anothér. The illustration given on p. 

569 shows the foot of the stairway as it was at first disclosed 

© 1 AgMoirs of the Peabody Mugenm? vol. 1. No. 3: “The Chaltunes of 
Papier 


Labnap Yucatan.” » “ Report of tions by the Museum 1888-89 and 
1890-918 oy Edward Gi. Thompéeen. ee d 
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by Mr. Owens’s excavation. The disjòinted stones of fhe 
upper part of the stairwaye{some of which have ajready been 
cleared away) had slid down bodily from above and, until the 
excavation was made, had completely*idden the lower part of 
the stairway. , 

It is to be hoped that the neyt part of tle Memoirs of the 
Peabody Institute will give the details of this interesfing work, 
anda more accurage (if less aņbitioushdrawing than that of the 
*restortd ® stairway published in the Century Magazine. If 
it has been possible to preserve the ddntinity of the inscription 
on the stèps, Mr. Gordon’s labours will have afided to our teate 
one of the longest and most valyable inscriptions yet found in 
Central America. be ° 

Surely it is through an unintentional ®èrror that the drawing 
ofthe Jaguar stairway, on page 409 of the Century, is ascribed 
toeHenry Sandham, a A. P. M. 
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RECENT P4PERS ON GLACIATION. 


AT the Toronto meeting of the British Association the 
numerous papers bearing on the glaciation of the North 
American continent were of exceptional interest to the British 
student of glacial” geology” inagmugh asethey brought pro- 
minently to mind the methods adopted by the Canadian and 
American glacialists, ewhich differ in many respects from those 
to which we lrave become accustomed on this side of the 
Atlantic. è 
In no branch of earth-loy is the influence of his environment 
more strongly impressed ypop the worker than in stratigraphical 
geology, and the effect of the simple topographical forms and of 


_ the enormous extent over which the glacial deposits are distributed 


in North America, has been to give a brogler grasp and bolder 
tone to the general run of its glacial literature. This was admir- 
ably illustrated by the work brought forward at the meeting. In 
the British Islands, from the abundance of natural and artificial 
sections as well as from the complexity and narrow limits of 
the topography, the lithological composition of the drift 
deposits is usually made the pivot of the studies, while in 
America it is rather the arrangement of the drift in regard to 
the general physical features which is held to be of paramount 
import. ‘ : 

The following comments on the papers read at Toronto have 


. been written. from the standpoint of a British glacialist anxious 


to find wherein he might profit by the adoption at home of the 
Transatlantic methods, 

To realise the extent of the field in North America it must be 
remembered that the total area of the Dominion of Canada, 
about 3,616,000 square miles or not much less than the 
whole of Europe, can show, in one form or another, traces of 
the Great Ice Age in every part®and that the same glaciated 
area further extends over a reggon about one-fifth as large to the 
southward of the Canadian border. It is not surprising, then, 
that the study of glacial phenomena should have attracted so 
many able workers in Canad and ge Upited States. 

The exploratory work of Russell,gWright and others upon the 
existing glaciers of Alaska, and of Chamberlin, Peary, Barton 
and others upon the edge of the ice-sheet in Greenland has been 
more.readily assimilated by American than by British glacialists 
and its influence is perceptible throughout their researches. It 
is true that the Danish explorers had already made known to us 
the leading facts relating to the latter region, but their studie$ 
were not perhaps made so directly from the standpoint of the 
glacial geologist as those of the above-mentioned observers, nor 
were their results so accessible to the English-speaking geologists. 
But since Russell, by his investigation of the Malaspina Glacier, 
with its forested moraine-covered masgin sheltering a varied 
fauna and flora, has shown how widely different are ¢®e con- 
ditions of Piedmont ice and Alpine glaciers, and since Cham- 
berlin, in describing the mode of occurrenge of the detrital patter 
in the basal layers of Gweenland ice-tongues, has thrown s6 much 
new light on the whole question ,ef drift-deposifi8n, the British 
glacialist would do well to recognise, with his colleagues across 
the Atlantic, that tlre glaciers*of the Alps do nof afford the best 
introduction to the study of glacial geology. “Tt is clear that 
the Alpine conditions are§ in many respects, very different from 
those under which the ice-sheets of the Glacial period did 
their work. ` .. X e 

As regards the cause of.the Great Ice Aggy we hear@ at the 
Torohto meeting awe interesting c@mmunicafions. Tha of Prof. 
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T. eC? Chamberlin, outlined in a form& number of Nafure 


(September 16), was avowedly altogether spegylarivg, and be- e 
longed to the dqmain of garth-physics rather than to geelogy in ° 


the ordinary sens@ The other was that in which Dr. J. W. 
Spencer ably advocated his well-known views en-the continental 
elevation of the Glacial epoch. 


e 
Dr. Spencer described a large number of drowned valleys, se 


often extending from the mouths of the great modergerivers actoss 
the submarine plateaus at various depths, reaching to even 12,000 
feet or more, and recognisable as far northward as Laleador. 
He stated that upen tracing northward the deposits occupying 
the great.valle$s, he found that glacial accumulations occur in 
New Jersey between the Lafayette formation, Which is the’ latest 
horizon dissected by the great.valleys, provisionally regarded as 
of I@te Wiocene age, and the Columbia formation, which is mid- 
Pleistocene. From all these considerations he concluded that 
the eastern portion of North America stood more than twa miles 
above the sea during the earlier Pleistocene epoch. 

On other evidence he judged that the Mexican plateau was 
mostly depressed to near sea level during the times of the high 
elevation of the eastern portion of the continent ; and that, with 
the subsidence of the eastern region, the western side of the 
continent was elevated from 6000 to 10,000 feet or more. The 
separation of the Atlantic and Pacific Oceans he regards as only 
of recent date. These changes of levels and the dependent 
variations of currents, &c., seem, in his opinion, to be sufficient 
cause for the Glacial period. 

As Dr. Spencer pointed out, his views are practically those 
which have been advocated by Lyell and many others. - But 
while a pre-glaéial elevation of the North American continent is 
generally acknowledged by geologists, the extent of this eleva- 
tion is not usually admitted to have been even approximately as 
large as Dr. Spencer would claim, and the difficulties in account- 
ing for the widespread glaciation of the Northern Hemisphere 
by the effects of elevation alone are so great that the defenders of 
this hypothesis are at present few. 

There is a somewhat remarkable blank in the evidence to hand 
in North America as to the conditions immediately antecedent 
to the Glacial Period, nothing equivalent to the Forest Bed 
Series and associated pre-glacial deposits, of which we possess 
such excellent sections on our Norfolk coast, having yet been dis- 
covered, -For this reason the paper of Mr. R. Chalmers, of the 
Geological-Survey of Canada, on the pre-glacial decay of rocks 
in Eastern Canada, was of especial. interest. . Mr. Chalmers 
showed that in the region he described, beds of decomposed rock, 
of variable thickness and ‘more or less modified, ocur wherever 
the surface of the rocks has not been abraded by Pleistocene ice, 
though boulder clay may often be found overlying them. 
© He gave the following general section of these beds in descend- 
ing order :—(1) Transported and stratified water-worn gravel 
with beds of fine sand and clay. (2) Coarse stratified gravels, 
usually „yellow and. oxidised, the materials wholly local. (3) 
Sedentary rotted rock, passing into solid reck beneath. 

There seem$ at present to be no evidence as to the prétcise 
age of these beds in Eastern Canada; but Mr. e Chalmers 
pointedl.out that somewhat similar deposits occurring at the 
western base of the Green Mountains inWermont, have yielded 
vegetable: remains by -which Lequereux, many years ago, 
referred them to the Miocene. He concludes that. the generaP 
aspect,of.the dry land ine Eastern Canada pregious*to the 
Glacial period must have been nearly sinfilar to that,of the 
regior®south of the glaciated zone in North America. » 

The occurrence of similar local rubble in she]tered situations 
beneath thesdrift has often“been noted in the British Islands, gng 
the ease with which such loose-lying material would become , 
incorporated intg the basal layers of. an advancing: ice-sheet has e 
been frequently discussed. On both sides of the Atlantic it 
seems moré probable that the greater bulk of ,the “glacial. 
deposits -was derived from this sourc@, rather theg from the 
direct erosive action ofthe ice upon the solid rocks. © 

With regard to the initial stages of, the glaciation, while the 
Fxropean glasialist looks to the higheg greund in thé northern 
part of his continent and its islands,—to the mountgins ©f 
Scandinavia, p§Scotland, Engifed, Wales and Ireand, and of 
Switzerland—as the great g@thering grounds, it is generally 
recognised thet in North America, with the exceytian of the 
Cordilleray mass in the emtrpme west, the glaciation commenced 
and spreag from *the comparatively low ground in the north of 
the contient and movet southward against the slope of the 


land, thg mountains near its south-eastern mergin being ay 
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obstacles in its coursg*%ather than aids to fis accumulatioh. © It 
s is, indeed, Qbrobgble that in Eastern Europe too much stressehas 
e been lai on the importance of the hill@anges ayglacial centres, 
since there is much evidence to indicate ethat, at any rate 
during the-maxinsim glaciation, the movements and’ probably 
wtherefore’ the groweh, of the great sheets was more or less 
independent of the orogm@phic features. In this connection the 
explorationse@f Mr, J. B. Tyrrell, of the Canadian Survey, in 
that birthplace of ice-sheets the desolate region to the westward 
of Hrdson Bay, are of the highest importance. In his paper 
on the glaciation of North-western Canada, Ir. Tyrrell stated 
that no evidence was discovered of any great el@vation of this 
central area in Glagial, or insmediately Pre-glacial times, and’ 
it would seem not-improbable that the land. then stood at about 
the same height above the sea as at present; and shat’@he 
moisture giving yise fo the immense precipitation of snow would 
probahly be derived from the adjacent waters of Hudson Bay 

and the Arctic. Ocean. s 

In the region immediately west of Hudson Bay, the earliest 
glaciation of which he could recognise any traces flowed outwards 
from a gathering-ground which lay north or north-west of 
Doobaunt Lake. Subsequently this gathering-ground moved 
south-eastward, until it centred over the country between 
Doobaunt and -¥ath-kyed Lakes. From one or other of these 
centres the ‘ice seems to him to have flowed .westward and 
south-westward to within a short distance of the base of the 
Rocky Mountains ; southward, for more than 1600 miles to the 
States‘of Iowa and Illinois : éastward, into the basin of Hudson 
Bay ; and northward, into the Arctic Ocean. 

He applies the name Keewatin Glacier to this central con- 
tinental, ice-sheet, which in general character appears to have 
been somewhat similar to the great glacier of north-western 
Europe, with a centre lying near the sea:coast, a. steep and 
short slope seaward, and a very much longer and more gentle 
slope towards the interior of the continent. But; remarked 
Mr. Tyrrell, there was this difference between the two, that the 
centre of the latter was over a high rocky country; while ‘the 
centre of. the former was over what is now, and was probably 
also then, a low-lying plain, on which the snow accumulated to 
ach depths as to cause it to flow over country very'considerably 

igher. ` 

This great glacier, in the different stages of its retirement 
down gradually descending slopes, caused many temporary 
extra-Glacial lakes to be formed, which were drained one after 
another as it retired to still lower country. Before it had with- 
drawn froin the Winnipeg basin, Mr. Tyrrell thinks that it was 
joined by an advancing glacier from the east, and in front of the 
two, Lake Agassiz, one of the largest of the extra-Glacial lakes, 
was formed. During the final stages, its general gathering- 
ground is believed to have moved still nearer to the coast of 
Hudson Bay, and to have broken into several separate centres ; 
and Mr. Tyrrgll notes that after its retirement the land in the 
vicinity pf Hudson Bay stood -from 500 to 600 feet below its 
present level, and gradually rose to its present height. 

The shifting of the centres of glaciation at different stages of 
the Great Ice Age, to which Mr. Tyrrell referred, seems to be a 
well-recognised chara&teristic in North America, though it is 
diversely explained, Dr. G. M. «Dawson, in the admirable 
Summary of Canadian Geology in the new Handbook for 
Canada” prepared for the Toron meeting, notes that the 
western part of the Great Plains was invaded at an eårly stage 
by large glaciers issuing from the Cordilleran ice-sheet t¥rough 
the Main valleys of the Rocky Mountains, while at a later 
peod, when this ice had shrunk back, a newer series of glacial 
deposits was gpread out in the same area, largely composed of 

e Laurentian and Huronian débris transported „from the north- 
east. ne >. Erts 

e Dr. Dawson; while acknowledging that tke evidence is not 
satisfactoryeis Nill inclin€d to think that these latfer deposits may 
be in pare of mariné origin, and that the¥ indicate great relative 
and elssolyte changes of leyel in this region in Glacial times. 

In eastern Canadatalsg “it has been found by Mr. Chalmets 
that wen the Laurentjde Glacier invaded the lowlands to the 
west of Québec, the Appalaefiian -glacier hag gither greatly 
decreased or had "vanished ” (Harflbook, p. 30). ? 

In E»sgland. the drift deposits of the easterne4nd midland 
counties show many similar Mdicatipe of successivg glaciation 
from different centreg, and until recently the tégdenc has been, 
ag in America, to ascribe the facts'to the interventiot cf warm 


e inter-glacial* periods. But since. it-is-now generally ucknow- 
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ledķġed that, given a *sufficientlyp low temperature, the prime 
factor in thegaccumulation of thg icessheets has been the exces- 
sive snowfall rather than the extreme cold, may not the whole of 
the phenomena have bee due to the gradyal shifting of the 
areas of gredtest precipitation, brought about, as a secondary 
effect, by the growth of the ice,sheetg themselves ? 

It will be observed that Mr. Tyrrell, in common with all 
American glacialists, has gecognisegl an up-hill movement of the 
ice sheet. The possibility of such movement has freqttently been 
questioned on our side of tħe Atlantic, id spife of the occurrence’ 
of tatnsported bdtilders in various parts of+the British I8lands at 
devels considerably higher than, their source. But the extent of- 
theuplifts in such instantes is slfzht as compared with that 
destrébed by Prof. C. Ef Hitchcdck in his paper on the Southern 


Prof. Hitchcock pointed out that onè great lobe of the Laurea- 
tide Glacier went southward through the Champlain and 
Hudson valleys, mqying from a plain near sea level, over the 


| highest mountfins in New England and New York, 6000 and 


4000 feet in altitude, as shown by the traasport of the bolders 
and by the direction af the glacial striæ. As indicative of ‘the 
distinctiveness of this lobe he described how the strice diverge 
from the central line ‘‘ much like the barbs-of a feather from the. 
central shaft,” and low thg terminal morain€s are looped round: 
the area rudely at right angles to the direction of the ice move- 
ment. The initial gathering ground for thjs portion of the ice- 
sheet seems to have lain to the eastward ofe Hudson Bay ; 
hence it is sometimes termed the Labradorian Glacier.  « 

The lobate character of the southesn termination of the ice 
and the tendency of these lobes to spread outwards frgm a centre: 
is strongly insisted upon by all ihe Renstican glacialists who 
have studied the peripherdl portions of the glaciated area, and 
the delimitation of gthese lobes and the discussion of their 
chronological relations has been made the subject of much recent 
research. The matter is worthy of more attention than it has 
yet received with us, for as was shown by Mr. H. B. Woodward 
in a paper, read at Toronto, on the Chalky Boulder-clay of our 
West-midland counties, some at least of the characteristic pheno- 
mena can be recognised in this country also. The fact that: in. 
America these distinct. lobes did not reach their maximum 
development at the same time, and that the overlapping of one 
great tongue upon the area previously occupied by another is 
frequently indicated, has given rise to much differerice of opinion 
as to the length of the-time-interval separating these different 
stages of growth and retreat. Prof. T. C. Chamberlin, who 
gave a lucid demonstration of his views? at Toronto, is of 
opinion that the ‘glacial phenomena of the northern United 
States indicate two or more successive and distinct periods of 
glaciation separated by mild interglacial intervals, while other 
observers are inclined to agree with Dr. G. F. Wright, who 
though acknowledging widé oscillations of the ice-margin, 
regards the growth and wane ofea single sheet as sufficient to 
account for all the facts. 

In America, therefore, as in Europe, in spite of the prolonged 
discussion, not only is the nugnber Sf the supposed warny inter- 
glacial periods still unsettled, but the evidence for even one such 
interval is challenged. The whole question is largely a legacy 
from the brilliant theorising of the late Dr. J. Croll, and- with 
the breakdown of his captivating generalisations it has become 
necessary to reconsider the whole evidence which has been: 
adduced, in support of them, on both sides of the Atlantic, before. 
& safe conclusion can be reached. Itis suggestive that while the 
explorers of the peripheral areas of the old ice-sheets are usually 
steadfast in their belief .in such periods, those whose investiga- 
tions lie more centrally to théeregions of accumulation, both in 
Egrope and in America, are more frequently in favour of the 
unity of the great glasiation. Yet even this localisation of 
opinio:®és capable of two opposite applications. - 

One of the strongest threads jn the evidence for an inter-glacial 
periog in North America is furnished by the sections in the 
vicinity of Toronto. Since Dr. Q. J. €linde described these 
deposits in 1897, fresh exc@vations in the Don Valley have 
revealed new facts of importance, Prof, A. P. Coleman, in his 
paper onthe subject at the Britiŝh Association meeting, stated 
that in the Don Valley a lowest jill is seen, upon which rest 18 
feet of sand’ and clay containing many unios and other. shells, 
as well as leaves aud pieces of wood. Some of the unios do 

1. Theee®are ably stated by Prof. Chamberlin in the chapter on the 
Glacial Phenomena & North Amgica in the third edition of Pref Jas, 
Geikie’s ‘@@¥éat Ice Age.” e Fe . 
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* not now live in Canadian water, but are fqund in the Mississippi ; 
and several species of trees nofy belonging toethe States to the 
south occur with them, indicaging a climate decidedly warmer 
than the present. Above this come stratified clay and sand, 
with a caribou hosn and’ remains af ihfects and plants belonging 
to a colder climate than the present. This set_of clays and sands 
is best shown in the cliff-sectiog at Scarbordligh Heights a few 
miles to the east, where the series rises 148 feet above Lake 

Ontario, and tontains many species of eextingt beets, as well as 

shell-fish, mosses; and „wood of hard}wages. A complicgted 

middle till overlies fheseebeds which “were deeply eroded before 
the advaftce of. the ice: Another less important fossil-be#ting 
bed occurs above the middle till at glevations up to ‘240 feet 
» above the lake, and is follow8d by a thirg till, Prof. Colenean 
notes that great changes have occurred in the level of the water, 
the lake being much lower, than at present before the first glacial 
adwance and after the first interglacial time, and that during the 
deposition of the middle till, and also while the last sheet of 
till was being deposited, the water stood frem‘2go to 300 feet 
above the present level of the'lake, which is 247 -feet above the 
-séa.. In his opinion the length of time required for the first 
interglacial period is probably to -be estimated at thousands of 
years; and during this time he thinks the ice-sheet of the 
Laurentide Glacier must have completely disappearad. 

As a result of this‘paper a British Amociation Committee was 
appointed to. investigate these depofits further by means of 
excavations. . The .paleeontological evidence is held to imply 
that, as above stated, the climate when the Don Valley deposits 
were jid down was such asewould be incompatible with the 
presence of ice anywhere ir the Laurentide area, and that this 
warm perigi was followgd, by a later glaciation, of which the 
clearest evidence is contaiged in thg section at Scarborough 
Heights, The identification of the warm-climate horizon in this 
cliff-section is especially desirable, and is on@of the results which 
may be hoped from the Committee’s investigations. 

. In describing the drift phenomena of the Pacific coast around 
Puget Sound, which in most respects compare very closely with 
those of our own islands, Mr. Bayley Willis put forward the 
hypothesis that the channels of the Sound, which have usually 
been. considered submerged valleys, are the hollows remaining 
after repeated glacial invasion of a wide and diversified de- 
pression, during which the earlier divides were built upon,'and 
transformed into plateau like eminences of glacial drift, ‘whereas 
the occupation of the valleys -by glacial ice, -particularly in 
the stagnant stages of retreat, prevented their being per- 
manently filled; so that with the final ‘retreat of the ice the 
moulds of glaciers remained as the channels of the Sound. 

- This view accentuates the undoubted fact that the accumula- 
tion of glacial débris has been greater around the margins of the 
old ice lobes than in the more central areas, and it may be applied 
to some extent to our own islands, where the persistence since 
pre-glacial times of the shallow basins of the North Sea and -the 
Irish Sea appears to indicate shat a larger proportion of the 
material transported by the ice-sheets which once filled them 
has been deposited around thejy margins than within their beds, 
' The old lake-beaches, incident@lly feferred to by Prof. 
Colenian and Mr. Tyrrell, o¢cupy a’ large place in the studies of 
the American glacialists, while in the British islands, in spite 
ofthe rough pioneer work of the late Prof. Carvell Lewis, the 
subject has scarcely. been touched. The scope for these 
researches in our country is, of course, limited ; but the classical 
example of the parallel. roads of Glen Roy.-is sufficient to prove 
that the phenomena are not unrepresented. In America two 
distinct types of old lakes have been recognised—those like 
Lake Agassiz and Lake Warren, which were formed in front 
of the retreating ice-margin, and those like Lake-Nipissing and 
Lake Iroquoisp which owed their ‘position to differential eartle 
movements, 2 . e 

., The literature in regard to both types is already very exten- 
šive, and is not altogether satisfactery. > Especially in. the case 
of the glacially-dammed waters, their reputed vast extent, {heir 
impersistence of level «hd byief. duration, the Jater modifi- 
ation of their sites by earth mowements, and above all the 
obscurity of their traces over wide tracts of uncteared forest, 
makes it certain that While the broad fact of theireformer exist- 
ence may be undoubted, the delimitation and correlation of their 
boundaries must ‘be regardéd in most cases as more or less pro- 
visional. With gravelly deposits of all kinds spread ‘over such 
an enormous extent of territofy it must necessarily be @ifficult 
to pick out an individual shore-ling unless `tifts one ffaced 
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, prime importance in the later history of the lake basins, I 
insisted upon by Mr. F. B. Taylor in an interesting communi- 
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regions, however, the study has been‘ catried on wnder more « 
fav@urable conditions, with most interesting reatlts. Thys- Prof. *, 
H. Leroy Fair@hild, in Yescribing the glacial phenomena of 
Western New York,! showed how the long ypland valleys of. 
that part of the State contain the terrages of lakes which 
have overflowed southward across the gvatershed, leaving well- “e 
marked channels of glacial drainage, and how as Jpwer pases 
were opened by the retreating ice the waters of th€se lakes sank, 
to corresponding levels. .The highest of the continuous ,ghore- 
lines of this region is recognised as being that of the glacial Lake 
Warren, which is®believed ‘to have stretched froni the western 
end of the. basin of. Lake Ontario over the whele or the greater’ 
part of the Great Lakes.? . s 

Below this are found several less continuous terraces, probably 
markingtifferent stages of the depletion of the lake, until at about 
500 feet lower the Iroquois shore-line is rea@hed® which appears 
to have been the immediate forerunner of the Lake Ontdtio of 
the „present day. This beach is admirably devéloped in the 
vicinity of Toronto, and the ‘main facts regarding it were de- 
monstrated by Mr: Gilbert and Dr. Spencer during the meet- 
ing. Dr. Spencer considers that it is‘an old sea-beach ; but in 
this he is at variance with most of the American glacialists, who 
hold that it, like the higher beaches, is of fresh-water origin. 

These old beach-lines'are of especial importance in that they 
reveal considerable differential uplift during late-glacial and post- - 
glacial times. On this point all the students of the subject are, 
agreed, and it is, of course, regarded therefore as a we of 

t was 


cation on the relation of the Champlain submergence‘ to the 
Great. Lakes and to Niagara Falls. Working.on the same lines- 
as Mr. Gilbert had done, Mr. Taylor showed that an old shore- 
line, named the Nipissing Beach, surrounds a large portion of 


the Upper Great Lakes, and leads to a low col at the east end 


of Lake Nipissing. ,The formation of this beach he supposes ` 
to have'been contemporaneous with the Champlain submergence ` 
by which the St. Lawrence Valley and the Champlain depres- 
sion became arms of the sea, so that during this period the 
Upper Great Lakes had their ‘outlet by way of the Nipissing’ 
Pass and the- Ottawa River into the St. Lawrence, leaving only 
the discharge of Lake Erie, or one-ninth of the total volume, to: 
occupy the Niagara River. Mr. Taylor stated that the Nipis- 
sing beach is tilted so that it falls regularly towards S. 27 W. at 
the rate of nearly 7 inches to the mile, being r1o to 115 feet 
above the present surface of the north-eastern patt of Lake 
Superior, while not far east of Duluth it has sunk to the water 
level, and if its plane were projected it would pass 100 feet 
below the lake-level at Chicago. He gave reasons for consider- 
ing that the tilting was caused by the same uplift which raised 
the Champlain Valley, and that one effect of this movement was 
to close the Nipissing\outlet and to open that at Port Huron, by 
which the: entire: discharge of the lakes ewas sent into the 
Niagara. The result of these changes is to be found, Sccoftl- 
ing to Mr. Taylor,'in the cañon below’ th® Falls, the narrow and 
shallow gorge of the Whirlpool Rapids indicating the work of the 
comparatively feeble stream from Lake Eeie, while the Upper 
Great Gorge has been excavated since the closing’of the Nipis- 
sing outlet, which, accepting the known rate Sf recession of the © 
Horse-shoe Fall as the principal datum, may have tgken*place 
from 5000 $o 10,000 years ago. , © . : 
These researches may well serve to illustrate the complgxity of 
the problem ‘whenever an attempt is made to trangmute the term 
of ` geological processes into an equivalent in years. Simp e 
mgltiplication and ‘division without a steady-going chronometer 


can never suffice, nor is the time-unit that serves for a man’s life » 


ever likely to. helps much in measuring the duration of cosmic’ 
processes, fe a ; 

As regards the. differential movement eSpencereand Gilbert 
are of opinion that it is sill in progress, and will eventuagly sub- 
merge ‘Chicago and dry up Niagara. In a‘recent paper ® Gilbert 


| has even ventured to predict in years whet this may be efpected: 


Pie babe dee ee ae A GW... ° 
1 This paper is - printed in full in $e Geological Maga%ine, and is 
therefore easily ac®ssible.to British geologist% è eee 
2 An admirable summary of the work of Spencer, Gilbert, ang offers in 
elucidating the h&evry of this great body of water will be found» à paper 
by Mr. Warren Upham on “ Glawidt Lakeg'in Canada,” Bull. Geol: Soc. of 


At., vol. ii. (1801) pp. 843-276. © : ` x 
3 “ Modificaffon of tte Great Takes by Earth Moveent,” U.S. Nat. Leo- 
graphic Mag. $ol.eviii.,. September 1897, p. 233 (see NATURE, December ® 
30, 1897) . 
s PEETER r . 
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g * MIERSITE, A EVBIC MODIFICATION OF twg spécimens preservgd in the {British Museum collection are : 
+ 7 : NATIVE SILVER IODIDE. from the Broken Hill silver migfes in New South Wales; the 


ce f P S e  ; associated nsinerals on one specimen ere quartz, copper glance 
ILVER IODIDE is -remarkable @ being gone of the few | ang garnet, and on the other, malachite, wad and anglesite. 


substances which undergo a contraciionein volume as the | The small erystals of mi®&itg, which do nots exceed 2 mm. in 
É temperature Increases. his contraction is uniferm until about diameter, are scattered over the surface of the matrix; they are 
9146" C. is reached, When there is a further sudden contraction of | of a pale or bright yellow colgur, with an adamantine lustre. 
a congiderable amount, after which the substance expands. _ The The only forms present are the cube and one or both of the 
. 3 sudden conttaction at 146° is accompanied by a change in all | tetrahedra, the lattey usually diffeging in size, but hot in ‘surface 
the physical properties of the substance, the pale yellow, hexa- | characters. In ma f&pects the mingral is strikitgly similar ` 
gonal*modification which exists at ordinary temperatures, being | to the yellow blepde whiclf oceurs in the white dolomite of the 
then changed mto z bright yellow, cubic modification. On | Bingenthal in Switzerland. The bright yellow streak? is some- 
coogi Nis belt P a A De SETVE 4 th ly the pal times deeper in colour than œhe crystals themselves ; this is 
ies oes e mpar woeld be peeter t n only the pa i striķingly shown by pegféctly coloifrless and transparent crystals « 
ye al ee moe! Sens arte a oun Pate a natural | of marshite, which also give a bright yellow streak. Exposure 
mineral, and as a matter of fact the only pure silver dide so | to bright sunlight for several days does not affect the colour of 
far known is tye hgxagonal species iodyrite. The existence of | the crystals. The silver is in part replaced by copper, andeas 
a cubig modification has, however, long been suspected from the this increases in amount, there is a gradual passage from mier- 
occurrence of iodine in the cubic mineral iodobromite | cite to marshite : ‘écuproiodargyrite” (AgI.CuI) from Chili is 
(2AgCI.2AgBr. AgI). , T his probably represents the artificial possibly an intermediate member of this group. 
cubic modification which is stable above 146°, in which case the The new mineral has been named in®honour of Mr. fi. A. 
natural crystals of iodobromite should be pseudo-cubic ; in fact, Miers, F.R.S., Professor of Mineralogy at Oxford, who first 
pseudotmorphs of the hexagonal modification with the external | correctly determined the crystalline form of marshite, a mineral 
orm of the cubic modification. This would be strictly analogous | so closely yesembling miersite in appearance. that the two 
to the pseudo-cubic leucite and boracite, which become isotropic species are only to Be-disbinghishell by cherfical tests 
when heated to a definite temperature. . è e ° L. J SPENCER 
The new mineral, miersite, is, however, quite distinct from a X 




















these, and proves that silver iodide is trimorphous. The principal : Sro 
characters of the three modifications are :— UNIVERSITY AND EDUCATIONAL 
- INTELLIGENCE. ° 
' Iodyrite Miersite ' Todobromite —- THE Maryland Senate has passed a Bill granging 50,000 
|__| dollars a year for two years to the Jahns Hopkins University. 
; : % © Dr. CHARLES CHREE, Superinténdent of Kew Observatory, 
Fee nic ge dral oe aes has received the hoifbrary degree of LL.D. from the University 
$ ; i f Aberdeen ` 
Twin plane d| A tetrahedron face | Not twinned g 3 
face sa pyrami T RE TONA PRAMAS Mr. C. B.. Rouss, -who gave 25,000 dollars for a physical 
Cleavage, perfect basal] Perfect dodecahe-| Indistinct octahe- | laboratory building in the University of Virginia, has given an 
dral : dral . < | additional 10,000 dollars for the same object. 
Optically uniaxial Tsotropic Optically anoma- Mr. CHESTER W. KINGSLEY, of Cambridge, Mass., has 
. , lous? given several large gifts to various benevolent purposes, including 
Sectile . Brittle Sectile the sum of 25,000 dollars each to the Newton Theological 








Seminary, Andover Academy, and Colby University; the two 


` ; r j first named being situated in Massachusetts, and the last in 
Between these there is a remarkable crystallographic relation : | Maine. r 


when a regular octahedron is considered as a rhombohedral 

- crystal, the angle 70° 32’ corresponds to the angle 70° 36’ be- 
tween the basal plane and a pyramid of iodyrite; the tetrahe- 
drism, twinning, and sometimes the peculiar development of the 
miersite crystals make this relation still more striking. 


A COURSE of eight Yates lectures in Archeology will be com- 
menced at University College, London, on May 4, by Mr. J. 
Romilly Allen. The subjects of the first two lectures are the 
origins of primitive art and the evolution of decorative art, and 

Iodyrite, in all its crystallographic characters, is practically or general object of the course is to trace the developments of 

identical with wurtzite (ZnS), greenockite (CdS), and zincite | “UC art- ° , 
(ZnO); these are all’ hexagonal and hemimorphic, possess a THE first school of forestry ip America has just been created 
bagal oleavage, and ‘re optically positive, while the axial ratios | by the legislature of the State of New York, to be connected with 
vary only very slightly ga:c = 1:0'8109 — 1:0°8196). Many | Cornell, University, and the sum of 10,000 dollars has “been 
other substances may perhaps be included in this series, e.g. ice, | granted to cover the gxpenges ofthe first year. The school is 
magnesium, cadmityn iodide, tridymite (SiO,), &c. *In the | authorised to purchase forgst lands to the extent of 30,000 acres 
same way the dimorphous cubic modifications miersite, blende | in the Adirondack region, 


(ZnS), and marshéte (Cul) form “another parallel series, since |‘ THE University of Paris has (says the Zines) arranged for a 

they are all exactly alike in crystallographic chatacters, loan of 1,700,000 francs from the Crédit Foncier, repayable in 

__it-will flow be seen that the®same relation exists between | so annual instalments, for the erection of new buildings in Paris 

iodyrite and miersite as exists between wurtzite and blende. | and at Fontainebleau. The Faculty of Science is also about to 

This f@rms, as far as crystallographic characters are coftcerned, | order the construction at a cost of 25,000 francs of an equatorial, 

a perfect example of an isodimorphous group, but apparently | which, after figuring in the Exhibition of 1900, will be placed 
*the only relation existing between zinc sulphi@e and silver | in the tower of the new Sorbonne. 

s iodide is that their simplest conceivable chemical molecules z ° tore! 

® contain two atoms. l i AT the graduation ceremony. of the Glasgow University on 

From these somewhat remarkable relations one is inclined to | April 12, the honorary degree of Doctor of Laws (LL.D.) 

f * ask: -why should thgre not be a, third thogification of zinc | WaS egnierred upon Mr. Alexander Duncan, Secretary and 

és sulphite orrespond with iodobromite? or why should not Librarian to the Faculty of Physicians and Surgeons, Glasgow ; 


-e all the& substances (z.g. ice, &c.) be dimorphous or trimorphous | Mr, Douglas Dunlop, Secrètary-General to the Department 
to* fill wp the g i So these ad Series? Further, if | of Public Instructioh, Cairo, Egypt; Mr. John Inglis, formerly 
enantokite and tnafshiee are to be represented®by the fornfulæ | President of sthe Institutio of Bngineers and Shipbuilders in 
Cus@i, and Cul, respectively, then miersite*should be Ag,I, : Scotland, president-elect of the Institution of Marine Engineers, 
3; these double molecules, ho®eyer, only depend on the vapour London; Df. Elie van Rijckevorsel, of the Batavian Society 
i density of cuprous ĉhloride, but the gastous molecule cannot | Of Experimental Philosophy, Rotterdam ; _ and Prof. J. M., 
-© be th@ same as the crystal molecule, especially ‘When there are, | Thomson, F.R.S., professor *of Chemistry in King’s College, 
as in silver iodide, possiblysthree’ty/pes of the lattar. London. 
A detailed desgription of miersite will pullished in the Tu excursions of the Londoa Geological Field Class will 
«Mineralogical. Magazine. It may now be mẹntidhed that the | begie on Saturday, April 23, with a visit to Dorking, Box Hill, 
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* ands Betchworth ; and betweéenfthat date and the middle‘of Jaly 
the country from Aylesbury to 
examined by the class so a8’to deaw a section over tfe trough of 
the Thames basin, and see the deposits to the north and south 
of ,London,, whicl» underlie the roaks associated wigh*the chalk. 
' The class has been organised and carried by Prof. H. G. 
Seeley, F.R.S., for the pa& twelve years, without défficulty of 
any kind, and without assistance. It was, established as a class 
_to show that gystématic instruetion in feology coukl be given in 
the operf eduntry, apd the example it § must tend to bsing 
about more practical teaching in he matées of field-veork. 
When th® class began there was very little of such teaching dny- 
where, but the value of individuad obgervation is ndw accepted 
« as a canon of scientific education, and the success of Péof. 
Seeley’s work should encourage educationists in their endeavour 
to get the fact-knowledge qntirely substituted for the word-know- 
ledge of books. : 





z e 
SOCIETIES AND ACADEMIES 
'® DUBLIN. 


. Royal Dublin Society, March 16.—Pron. G. F., Fitzgerald, 
F.R.S., in the chair:—Prof. J. Joly, -F.R.S., and Dr. H. H. 
* Dixon read a paper®on the Mistributign ofecoccoliths and on 
some microscopic organisms fotnd in Wublén and Killiney Bays. 
* Coccoliths have been fpund by the authors on the Irish coast at 
Sligo, Slyne Head, Dingle, Waterville, and along the coast of 
south Co, Dublin, and’on the south coast of England at Wey- 
mouth? Samples of water fom Loch Inver and Portstuart did 
not afford gny examples. „ Coccoliths were also found in the 
mud obtained in the Severn‘and Liffey beds. In the paper are 
also described a new mafine Diffidgia and organisms from 
Killiney Bay resembling Etfirenberg’s Pyxidjcula and Xanthidia 
from the chalk.—A paper by Prof. W. Noel Hartley, F.R.S., 
and Mr, Hugh Ramage was then read by the former, the subject 
being a determination of the wave-lengths of the principal lines 
in the spectrum of gallium, showing their identity with two lines 
in the solar spectrum. The authors have found gallium to bea 
very widely distributed element in the earth, and to be present 
also in meteoric bodies. It became natural to inquire if it is 
present in the sun. The wave-lengths of the two principal 
lines have not previously been determined by a grating spectro- 
' graph, and the authors availed themselves of the kind offer of 
Dr. Adeney to allow them to photograph spectra of gallium with 
the 21} feet radius grating spectrograph in the Physical Labora- 
tory of the Royal University of Ireland. The two principal 
lines were photographed as bright and reversed lines in arc 
spectra, and as bright lines in the spark spectrum of a solution 
of gallium chloride.. In these and in the oxyhydrogen spectrum 
of gallium compounds the less refrangible line is always stronger 
than the other. The wave-lengths ®f the two lines, determined 
by interpolation from adjacent iron lines, are found to be 
4172'21§ and 4033'125. In Rowland’simap of the solar spec- 
trum there are two lines probably identical with these, namely:— 


4172'211, Source: Alumirfum. e Intensity: 1 
4033°112. Not identified® ” 00, 


It is pointed out that gallium is present in every bauxite and 
shale examined by the authors, and also in metallic aluminium, 
and no doubt the line 4172’211 in the spectrum of aluminium is 
really a gallium line. From the very close agreement of the 
wave-lengths, from the relative intensities of the lines as shown 
above, and from the evidence of the wide distribution of the 
element, it seems certain that the two gallium lines are identical 
with the two lines above mentioned*in the solar spectrum, ‘and 
there are no other lines so close -to these. The evidence is dis- 
cussed at length in the paper, as also is the effect of the presence 
of elements upon the spectra of other elements.—-Profeq. P. 
O'Reilly read a paper on the occurrence of anatase and brookite 
in the quartzites of Shankill, Co. Dublin. e He explained that 
the minerals were found jp a mass of. yellow earth, met with by 
the quarrymen in 1888, and fad only lately been” examined. 
The peculiarity of the anatase was fts approximation in compo- 
sition to the élay or mjneral-analysed by Eakins as Mentioned by 
Dana in his “System of Mineralogy,” edition of °1892, p. 716, 
while-presenting the crystalline form of Ynatase, thus allowing 
of the presumption that the clay analysed by Eakins and called 
by him ‘‘ Xanthitane,” was prebably the product of decanposi- 
tion of an anatase having much the same composition aè the 
. mineralfound at Shgnkill. e è qe... 
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Royal Society, March 21.—Lord Kelvin, President, in? 
the chair.—Logd Kelvig, in a paper on ‘thermodfhamics, © 
deduced from motivit, fulfilled a promise, made twenty-one 
years ago to theSociety. After referring to the somewhat mis- 
leading phrase, the mechanical equivalent & heat, and pointing sa 
out the necessity of having a single wo?d to express the ayail- 
ability of heat for transformation into useful work,elf proceeded 
to show that the whole of thermodynamics was contained in the 
two equations o 


de = Ndi + 2(Pdg + JMdg) 
* ż-T t- 
dm =J- Nd + z(e + Mae) - 


where ¢ is the energy, m the motivity, ¢ the temperature of 
any” pat of the system, T the lowest temperature in the 
system, g any coordinate, P the corresfionding force, and 
N, M specific heats. The usual equations are at” once 
deduced by treating de, dm as complete differentials. —Dr. Galt, 
of Glasgow University, communicated a paper on the micro- 
scopical appearances of the grains in the more commonly occur- 
ring starches. The paper was full of detail, and was illustrated 
by numerous original photographs and lantern slides. In a 
paper on methods of mapping rainfall, Mr. A. J. Herbertson 
described a simple graphical method for taking into account the 
varying lengths of periods of observation of rainfall at different 
parts of the globe. The mean rainfall values were inserted on 
the maps in different coloured inks, according to the length of 
period of observation. The general trend of the isohyets could 
be attained by comparing similarly coloured means, and the final 
positions of the lines fixed by the values at the stations with the 
most extended records. The variableness in the length of the 
month is allowed for by drawing isohyetal lines, whose actual 
values are the nominal values multiplied by the days in the cor- 
respqnding month, and divided by one-twelfth of a year ex-. 
pressed in days. In a second paper, on the normal rainfall 
of India and the abnormalities in 1896, Mr. Herbertson 
showed maps on the mean annual and monthly rainfall of India, 
based on the means published in the rainfall data for 1895, and 
those in the annual summary for 1896. 


Royal Physical Society, March 16.—Mr. B. N. Peach, 
President, in the chair.—Papers were read by Mr. W. S. Bruce, 
of the Jackson- Harmsworth expedition, and Mr. William Eagle ` 
Clark, on the mammals and birds of Franz Josef Land. Mr. 
Bruce, who spent fifteen months on Franz Josef Land in 1896-97, 
explained that the number of species, exclusive of nfammals and 
birds, he then obtained exceeded that of any previous Arctic ex- 
pedition, he having secured 236 against 216 to the credit of the 
United States expedition of 1881-83. He had at least doubled the 
number of species known to Franz Josef Land. He had found 
ancient reindeer horns, though there were no reindeer at present 
in the Land. Among the specimens he exhibited were the bones 
of whales and walruses found on raised beaclves with an elgvation 
of from 50 to 8o feet, plainly indicating their great age ; whfle 
one specimen—the scapula of a walrus—Wwas found at © height 
of 336 feet. The chief point of interest in Mr. Clark’s part of 
the subject, which was restricted to birds, was the finding of 
several new species—Bonaparte’s sandpiper, purple sandpiper, 
and the shore lark. The first mentioned of these, Mr. Clark said, 
was not only a new and remarkable addition to the orħis of 
Franz Josef Land, but it was the first authentfc example of this 
American species that had been obtained in Europe elsgwhere 
than in the British Isles. Another subject of jnterest in*the 
paper was the description of a newly-found nesting-place of thè e 
ivory gull, ,This was at Cape Mary Harmsworth, gn what was 


considered to be one of the largest pieces of bare groundin @ 


Franz Josef Land.* Of the twenty-two species of birds which 


formed the avifaung of Franz Josef Land, only ten had been o 


found breeding, though several more undoubtedly 
while several, again, were mere stragglers. > 


Paris, . 
Academy of Sciences, April 4.—M, Wolf in the chair. —e 
On a'doctrinal poifit in the theogy of quadratic forms, Uy M. 
de Jonquiéres,—eGontribution tg Me study of Zeemws pheno- 
menon, by MM. H&nri Becquerel and H. Deslandreg, An 
account of soft experiments, on the influence of a magnetic 
field upon thg periogs of vibmtion ef thé radiations emitted by 
incandescentfvapows.—Moyements of the sessitive plant when 


there, 


grown in wter by M. Gaston Bonnier. The authog has suc-* 
ceeded Jin Itivating Mimosa pudica completely immersed in 
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water, and has studieg® in detail the alterations in structufe ahd 
* movementgbrought about by the new conditions óf life.—ṣOn 
© the def@rmation ôf compressed parts gnd the gfability of large 
frame-works, by M. A. Bérard.—On comgrugnces which are in 
several ways K eongruences,-by M. C. Guichard.—New ex- 
a» pression of the elements of an orthogonal system by ¢hefa func- 
tions of two arguments ®and their application in dynamics, by: 
M. E. Jahnke—On a transformation of Hamilton’s equation, 


by MM. W. Ebert and J. Perchot.--On the. deformations ex- |. 


perierteed by a solid dielectric on becoming the seat of an electric 
field, by M. Paul Sacerdote. The phenomega.in.question are 
shown to be deducible from the principles of the conservation 
of energy and of*elgctricity.-eOn a problem'in the analytical 
theory of heat, by M. W. Stekloff.—@n the electric conduc- 
tivity of solutions of permanganate of potassium, byeM. 
Emmanuel Legrang. The ‘molecular conductivity increases 
with {he dilution, and approaches the limiting value r24 ob- 
tained by former ‘experimenters for neutral salts at 25° C.—On 
multiple resonance, by M. Louis Décombe.—On the thermic 
mercurial ampére-meter and its industrial applications: new 
‘standard of electromotive force, by M. Charles Camichel.— 
Comparison of the' atomic weights of hydrogen, nitrogen, and 
. carbon deduced from physical data with their values as deduced 
from chemical analysis; by M. Daniel Berthelot. The author 
claims that the calculation of atomic volumes and atomic weights 
from accurate determinations of the density and compressi- 
bility allows of the confirmation and, in certain cases, of the 
statement with precision of the results given by chemical 
analysis, The results obtained by various observers in the case 
of the three elements mentioned are criticised in detail.—Iso- 
quinoline and tetrahydroisoquinoline, by M. Marcel Delépine. 
A thermo-chemical study.—On the estimation of small quantities 
of carbon monoxide in air and in normal blood, by M. L. de 
Saint-Martin. The author, in reply to the criticisms of M. 
Gautier, further explains the analytical modifications introduced 
by him. A series of experiments are described to demonstrate 
the presence of carbon monoxide in the blood of animals living 
in large towns.—On the spectrum and the nature of neodymium, 
by M. Eug. Demargay.—Action of oxidising agents on somé 
nitrogenous bodies, by M. CEchsner de Coninck. An account 
of the action of hypochlorites, in’ presence of excess of alkali, 
upon amines, diamines, hydrazines, cyanic and cyanuric acids, 
and various alkaloids.—Combination of mercuric nitrate and 
trimethyl carbinol, by M. G. Denigés. The author describes 
the preparation and properties of a ‘new compound, which he 
terms mercuroso-mercuric dimethylethylenic nitrate.—On the 
physiology of gentianose 3 its hydrolysis: by solublé ferments.— 
Detection of wood saw-dust in‘ flour, by M. G. A. Le Roy. 
The suspected sample is gently warmed with an alcoholic solu- 
tion of phloroglucinol, strongly acidified with phosphoric acid. 
The particles of saw-dust are stained an intense carmine-red 
colour, while the starch and cellulose of the grain itself are 
litle, qr but slightlf, affected.—On thé crystalline forms of the 
olegist of Puy de la Tache (Mount Dore), by M. F. Gonnard.— 
On the nffcro-organisms of ‘‘ turned ” wines, by MM. F. Bordas, 
Joulin, and de Raczkowski. The authors have isolased and 
studied an organism, Which they propose’to term Bacillus roseus 
uini from the colgur assumed by its cultivations in certain 
media,— Effects of the’solar and lunar attractions upon the 
atmosphere of the northern hemiisphére at each of the four 
vhases, by M. A; Poincaré. i Š 
e- i e 


DIARY OF SOCIETIES ` 


oc : FRIDAY, APRIL 15. : ie 

MALACOLOGICAL SOCIETY, at 8.—On some New Species of Land Shells 

from South America: S. I. Da Costa.—Note on the Anatomy of Resania, 

e Gray, and Zexatia, Gray: W. H. Dall.—Nete on the Anatomy of 
Milley ggg F. Woodward. e 


°’, * MONDAY, Apri. 18. 
So@i#ry gor ARTS, at 85—Sources of Commercial India-rubber : 
Morris, C.M.G.e eè è fi e 
“Vicuogia INSTITUTE, at £30.—The Design of the Human Foot; Gerard 
e. oor 


Smith, . 
a TUESIMEY, APRIL 19 èe i 
ZooLOGICAL SOCIETY, „at 8.30.-—-On the Breeding of the Dragonet (Callio- 
ayn Jara): Ernest W. L. Holt.—On the SerricorgeColeoptera of. St. 
Vincent, Grenada, and, thee Grenagings, with Descriptions of New 
’ Species’: Rev. H. S. Gorham.*-Note®n the Affigities of Pedecospondylus 
gunni, Traq.: Dr, Rashford Dean. i 
dnstiruTion OF CIVIL:ENGINEERS. at 8?—Paper % be 
Electricity Supply of London: A. H. Preece. e 
RọvaL Vicroria HALL, at 8.30.—X-Rays : Bruce H. Wad@ > ° 
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e i ~” WEDNESDAY, APRIL 20. ` bi 
SOCIETY oF ARTS, at 8.—Stage Mechghism : Edwin O. Sachs. 
GEOLOGICAL §OCIETY, at 8.—Note ar ẸÆbbing and Flowing Well at 

.Newton Nottage, in Glamorganshire: H. G, Madan.—Petalocrinus: F. 
A. Bather.—On the’ Origin Qigthe Auriferous Conglomerates of the Gold 
” Coast Colohye(West ‘Africa)® T, Bs F. Sam. e Chew ce 
Rovat METEOROLOGICAL SOCIETY, at 7.30.—Anticyclonic Systems and their 
" Movements : Majo# H. E. Rawson.—Rgsults of Observations on Haze 
‘and Transparency, in 1897: Hon. P. A. Rollo Russell. A Pine a 
Rovar' Microscoricar-SočieETY, at 7.30.~-An Exhibition of Diatoms : 
H. Morland.’g¢—At8g—On some Orgaaic Substances of High Reftactivity 
available-for Bountis Goeeiniens for Examination under theeMieroscope + 
E & Madan.—Instaftanéows Photomicrogr&phy¢ E. B. Stringer.  .' 





s. C © t- PHURSBAY, APRIL gr. 
Society or-Arts: (Indian Section), at 4.30.--Recent 


Railway, Policy in 
India: Horace Bell. ° ‘9 b 2 eet 


LINNEAN SOCIETY, at 8.: g ? 


_ ĪNSTÁTUTION, OF Erectrftat Encrfrers, at 8.—Cost of Generation and 


ees of Electrical Energy : R. Hammond. (Continuation of Dis- 
cussion. t a . va wy - $ 
CHEMICAL Society, at 8.—The Carbohydrates of Barley Straw: CeF. 
Cross, Æ. J. Bevan, and Claud Smith.—Isomeric Bornylamines : Dr. M. 
O- Forster:++Some Derivatives of-Benzophenone: Dr. F, E. Matthews.— 
Researches 9neCamphoric Acid : Dr. S. B. Schryver.—-Ballot for Election 


of Fellows. . is 
BOOKS,. PAMPHEETS, and SERIALS RECEIVED. 

Booxs.—-The Barometrical Determination of Heights : F. J. B. Cordeiro 
(Spon).—A ‘Manual of General Pathology for Students and Practitioners‘: 
Dr. W. S., Lazarus-Barlow, (Qhugchill).¢- Practica® Radiography: A. W. 
Isenthal and H; S. Ward, 2n@ edition (Dawbarn).—Elementary Chemistry : 





| T. At Cheétham Canc Sytonete Characearum Europaearum: Dr. 


Migula (Leipzig, Kummer).—Accounts of the ‘rade carried by Rail and 
River in India’ in the Official Year 1896-97 and the Fəur preceding Years 
(Calcutta). Notes: on Observations: S. Lupton (Macmillan).—An Ele- 
mentary Course of Physics: edited by Rev. J. C. P. Aldqus (Macm@llan).— 
Essays on Museums, &c.: Sir W. H, Flower (Macmillan). : 
. PampuLers.—Some New Indo-Malayan, Orchids: G. King and Re 
Pantling (Calcutta).—A Simple Guide tg The Choice of a Photographic 
Lens: T. R. Dallmeyer (J. He Dallmeyel g > 
SERIALS.—Kħowledge, April (High Holborn).—Bulletin of the American 
Mathematical Society March (N.Y., Macmillan).—Transactions of the 
Astronomical and Physical Society of Toronto, 1897 (Toronto).-~Observ- 
atory, April (Taylor).—Atlantic Monthly, April. (Gay).—Journa) of the 
Sanitary Institute, April (Stanford).—Zeitschrift für Wissenschaftliche 
Zoologie, Ixiii, Band, 3 Heft (Leipzig, _Engelmann).— Materials for a Flora 
of the Malayan Peninsula: Sir G. King, No. 10 (Calcutta).—History of 
Mankind:. F. Ratzel, translated, Part 25 (Macmillan).— Psychological 
Review, Monograph Supplements, Vol. 2, No. 2 (Macmillan),—Reliquary 
and Illustrated Archeologist, April (Bemrose).— Mind, April (Williams). 
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oA NEW DEPARTURE BY THE RAY 

' SOLTEZY. s $ 
‘The Tailless Batrachians of Europe. ria i By G. 
A. Boulenger, F.R.S. PB. 210. | ahdon : “The Ray 
Society, 1897.) ° % sa % 
T publication , of this TN treatise marks an 
event in the history ¢ of thé Ra Society upon which 

“its. members, so long content with a diet of insects, 
‘are to be-heartily- congyatulated. Of the 210 pages 
of tfe work, 121 are devoted to an “Introduction” in 
‘which the classification, taxonomic characterg, skeleton, 


E viscera habits, and reproduction of the Batrachia Ecaudata: 


are successively dealt With on broad lings, special sections 
being ‘added on hybrids and geographical distribution. 
‘The remaining ninety pages are d devoted to a systematic 
‘treatment of the. Discoglossidz “anf Pelobatidee (é.e. of 
eight of the twenty European species which the author 
admits), i in whiche specific diagnoses, geographical varie- 
ties, the skeleton, habits, eggs, tadpole, and habitat, 
are categorically dealt with in popular but trustworthy 
terms. Thi@arrangemenflyis involved the author in an 
amount of repetition, but J: ing to the judicious placing 
«of the seventy-seven processed ‘drawings @hich adorn the 
work, all suspicion that this may be needless disappears, 
mtext and illustrations being found to supplement each 
other in accordance with a well-conceived plan. ‘In 
addition, there are two maps and ten plates, six of the 
Watter being admirable examples of the chromo-litho- 
zrapher’s art, of which it is praise sufficient that the’ 
author declares them to have fully satisfied his aspirations. 
The classification’ adopted is that of Cope, as emended 
“by the author in the course of five-and-twenty years’ ex- 
perience, its leading feature being the grouping together 
of the genera Alytes, Bombinator, and Discoglossus, as 
ı family (the Discoglossidz) having well-defined and 
-owly affinities, which all recent investigation has con- 
e 
«irmed. Mr. Boulenger is the foremost among the world’s 
rounger herpetologists, and in * knowledge of his expe- 
‘lence acquired during the custody of the world’s greatest 
sollection of reptiles and battachiens, ef his devotion 
-o his calling, and of his well-tried jf!dgment, expectation 
an high on the announcement of the work. It has 
seen realised ; suffice it to say that the book marks an 
‘poch in the popularisation of zoological science, and must 
ake its place in history beside the memorable works of 
2dsel von Rosenhof and Spallanzani, “ Die in Deutsch- 
«and lebenden Saurier” of Leydig, and others of the 
dnd, It abounds in original observation and teems with 
mthusiasm, and without it no zoological library worthy 
«he name can be complete. 

The section dealing with the¢viscera is somewhat, 
ess satisfactory than the yest, but it is fair fo the author td 
emark that he purposely exchides & general de&cription 
the “internal soft anatomy,” and confines his attention 
o the “structure of thé lungs and urogenital apparatus,” 
shich he regards as “of gpecidl impértance from the 
-oint of view of the systematist.” He in this way leads 

sp to his morphological sour de force, in which (Secti8ns 
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morphosis, earlier pybðishėd papers upon which have 
rendered him fathous. ‘And in this coanection it is 


particularly noteworthy that an observer of such ripe #, 


experience should pronounce again$t the popylar ideas 
concerning the significance of the tadpole stage. Be- 
lieving, as we do, that the conception of the tveg’s 
climbing up its own phylogenetic tree is erroneous, and 
that in the recd&nition of characters expressed in the term 
“derotrematous,” in regpect to which condition some living 
Batrachig are veritable fishes, far-reaching generalisa- 
tions founded on the piscine resemblances oé the tadpole 
are superfluous and have been misleading, we hail With 
much satisfaction the author’s assertion that “larval 
forms such as the ‘tadpoles are outside the ee of re- 
capitulation.” 

The only call for revision which we note is in the 
terminology, and that more particularly anatomical. 
The usage of the terms ‘‘epicoracoid” and “sternum ” 
is regrettable, since the former, as an independent ele- 
ment of the shoulder-girdle, has no existence in the 
Batrachia, and in them the latter is known to be no 
derivative of the costal skeleton. “ Abdominal cavity” 
is equally inexpressive, and the application to the 
vertebree of the term “dorsal”! (still so barbarously 
retained for the thoracic of the amniota) is wrong. The 
description of the os cruris on one page as the “crus or 
tibia” and on another as’the “ tibia-fibula,” like that of the 
investment of the ovum as a “gelatinous envelope” and 
a “sticky mucilage,” is contradictory ; while the reference 
to the fronto-parietals of Pe/obates, on p. 35, is incomplete, 
by lack of insertion after “in” of the words “the adult.” 
“ Articulary balls” is amusing in its unconventionality, 
and “adhesive sub-buccal apparatus” is needlessly in- 
volved. The description of the so-called externat type of 
yocal-sac as occurring in Rana, involving “a diver- 
ticulum of the mylo-hyoid muscle” and the said “slits at 
the sides of the throat,” is calculated to convey a wrong 
impression of the facts, and error appears most seriously 
to have crept into the account given of the genital ducts 
of the males, in a manner alluded to below, for which ite 
will be seen the author is little to blam®. ° 

The above-named are but trivial defects and unfor- 
tunate modes of expression, which in no way detract from 
the merits of the book. The author ih his preface 
dèplores the fact that few persons share with hime, fortd- 
ness for the Batrachia Ecaudata, and it must be admitted 
that, with®the Teleostean Fishes and other group? of 
animals formigg culminating series in definite lines of ¢ 
modéfication, these have been largely neglected by recent 
ipvestigators, ‘who, fascinated by the lowly and more 
generalised, have pyt them aside as useless in, their 
specialisation. The study of the Teléostei i is none 
these persons right on findamentelly important topics, | 
and we claim that the remarks appefided Jo this, retiew. 
justify? the asserfiop that in the study’ of the despised 
Anura there lies the settlement Sef that which isto-day 
one of the most, vexed questions concerning the genital 
ducts of the verfébrata. Agd tempted, thus to speciflate 


1  Presacral” ifthe oniy term by gvhich these can be ac®urately described 
in the Batrachia. ° à a ~ 
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upon what remaig® to be ascertainéd about diore frogs 
and go&ds, the mind reverts to their mechanism of 
accommodation for vision withi® gadi wkhout the water, 
.our knowledge concerning which is &n absolute blank. 
If we may jude by analogy to the inanimate, displace- 
nfent of the lens of ‘an altogether remarkable order must 
take place, and there is thus opened up a line of in- 
vestigation of absorbing interest alike in its morpho- 
logical, physiological, and physical aspects, in which, to 
say the leasts there prokably lies the explanation of the 
remarkable sertes of accessory eye-muscles which these 
animals possess. 

That a great deal remains to be done in “the Stun 
of these familiar creatures is certain. The author has 
produced a masterly treatise upon their classification and 
distribution, upon which he is now a leading authority. 
He deals with a subject historically associated in a pro- 
minent manner with the labours of English-speaking 
zoologists, and tells us that he will be content if those 
who use the book may derive from the perusal of its 
pages one-tenth of the pleasure it has given him to 
write them. His preface, in which this sentiment 
occurs, is positively infectious in its enthusiasm, force of 
personal example, and love of science for its own sake ; 
and neither he nor we could desire more of his book than 
that it might stimulate to action some one who should in 
turn succeed him as a foremost authority upon the group 
of animals with which it deals. 


Concerning the vestigial portions of the urinogenital 
apparatus above referred to, the author, relying only 
upon macroscopic -characters and following Spengel, has 
described the duct which in ÆZyčes receives the vasa 
efferentia as Miillerian; and he regards the vesicula 
seminalis in all forms as a derivative of that. He omits 
mentiot?, however, of the vestigial Miillerian duct of the 
male Rana, which, though exceedingly delicate, is usually 
present ; and this is the more regrettable, since Marshall 
proved microscopically that it skirts the outer border of 
the vesicula as an independent tube. The relation- 
ships of the vesicula to the so-called “ureter” in Rana, 

‘* antl to the presumed Miillerian duct in AZyzes, the alleged 
homelogy of whifh has been challenged, are thus seen to 
be identical, wherefore the latter would appear to repre- 
sent the Wolffian duct proper, and the so-called “ureter” 

- of the Anura’ either a.specialised portion of that, or an 
independent, duct arising gromthe kidney, as might well 
be from the condition i in Alytes and some Urodela. Com- 
sparative embryologists will not need to be.rerfinded that 


esa precisely similar difficulty besets the interpretation of 


-the corresponding parts. in the Elasmobranch fishes, and 
as concerning the Anura more payticularly the whole 
mattgr, anomalous to an unparalleled degree , on the 
Seseeetian , intêrpretation, apparently harmonious and 
o ¢xteptionally instructive by® extension of Marshall’s 
` obServatign, $ denfands renewed microscopic inquiry. 
“Indeed, to*the present writer it has, Idng appeartd that 
the’ fale »Senitalia ob. lytes and Riscoglossus, as here 
inteppreted, cohform to å type transitional between that 
of the Urodela jn which a fully- -developtd Wolffian body, 
differentiated into a *sexuhl and aerenal ortion, is pre- 
sent,and of the higher Anfira, in Which he homologue 
of the renal part receives the vasa o entia, and to 
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justify the conclusion tit’ the latter conditign ‘is 
secondary arfd associated with the suppression of the 
sexual part. And if this Be so} an additional argument 
will have, been furnished for the lowly affinities, of the 
Discoglossiday G; B. i. 
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. PREHISTORE CIVILISA | TITON IN° EGYPT. 
Recherches sur les Origines de P Égypte. Ethnographie 
e Préhistorique et Jombeau, Royal de Négadah. Par 
Mal de Morgan. *Avec la*collaboration de MM. Wiedes 
mann, Jéquier, et Fouquet, Pp. x +395. (Paris: 

Leroux, 1897.) ° 

HE large section of the scientific public which is 
interested in prehistoric remains will, we are sure} 
cordially welcome the second p&rt of M. de Morgan’s. 
work on “ Les Origines de Egypte,” which is now before 
us. Eyery reader of the first part- waited, we fear with 
some impatiente, fæ the supplementary facts which were 
known to be fofthcOming ; and now that they are in oun 
hands, it is more possible to judg of,the general effecu 
of M. de Morgan’s recent, discoveries upon the science: 
of archeology and anthropotogy. For some years pas’ 
the natives of Upper Egypt"ya@ve been offeting number: 
of ‘curious objects fdr purchaW to the tourist and wander 
ing Egyptolog@t, and the said objects were so remark 
able from artistic and other points of view, that mor 
than one archeologist have pronounced them to be for 
geries. That these objects came from several differen» 
places in Upper Egypt was quite certain, but it was hare 
to believe the fact, and'most people, whatever they saida 


‘privately thought the statements of the natives to b 


unbelievable. ’ 

M. de Morgan was the first to find the solution of th 
difficulty, and now he has triumphantly proved that thes 
strange objects do really come from a number of site 
which extend along the Nile Valley from Cairo on the 
north to Wady Halfa on the south, and that they repre 
sent the remains of a people who occupied Egypt befor 
the Egyptians who håve hitherto been known to us fron 
inscribed statues, temps, &c. In the second chapte 
of the present volume of his work he gives a list of thes 
sites, and‘it may be cénsidered the most importa» 
section of his bool; it is much to be hoped that no 
circumstances have obliged him to transfer the field « 
his labours to Persia, othérs, ‘whether they be Englis 
or French, may take steps to examine by means : 
systematic excavations the sites of which he has give 
us such a full list: 

But though M. de Morgan has not been alone in makir 
researches concerning the history of the remote peric 
in which these gites were occupied, anå though Mess: 
Petrie and Amélineau have collected much informati 
from their excavations at Amrah, Ballas, and Nakad 
it must not fôr one moment „be imagined that all tb 
questiofis connected Qvitif the prehistoric people of Egy 
can be answered, or “all difficulties solved. Nor can 
be said* whence this people came, or when they fin 
occupied their stations in the Nile Valley; at present 
is difficult even to find a name for them which will satis 
&éth M. de Morgan and Mr. Petrie. M. de Morge 
basing Rs. opinign upon: antropologica] eviden 
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" addficed by ‘Dr. Fouquet, asfmuch asupan the archæð- 
logical evidence which die himself has carefütly sifted, 
has come, to,the conclusion that,ffe people whose re- 
mains ‘he has found are as old às any race kndwn in the 
world, and that, in any ease, they are the earliest in- 
habitants of Egypt. On the other hand, Mr. Petrie calls 
them the, “New Race,” whith appeatidn, viewed in the 
light of the evidenee given in M. *de organ’s book, ‘is 
clearly wi®ng, and slrows that Mr. Petrie did not und&- 
stand the facts of the case., e 

œ According to M. de Morgan the ford “ Egyptian” 
signifies the man who migrated from Asia to Egypt, whose 
civilésation was peculiar to himself, and whose ethnic 
history is still unknown. Between him and his predecessor, 
‘whom we may call the aboriginal inhabitan?, he draws 
a sharp distinction beth mentally and morally, and the 
former was mesaticephalic and the latt@r dolichocephalic. 
It is important to note that the zzdigénes had smooth and 
‘fair hair, and that thty belortged to the white race ; ; thus 
the old theory that the Egyptians Were® of negro origin 
receives another blow, and incidentally it is quite clear 
that the Cush referred to in the Bible as the home of the 
Egyptiah is not Ethiopias În the chapter on the indi- 
genous peoples of Egypte have a most useful account 
‘of the various objects whigh have been found in the pre- 
historic sites, well illustrated by scores ofgvoodcuts which 
will prove invaluable to those who have not the oppor- 
tunity of studying the originals, and at the end is given a 
good account of the various methods of burial employed 
by the indigènes of Egypt. 

In the earliest times the dead were buried without any 
attempt being made to mummify the body or to strip the 
ones of their flesh. Later, the flesh was stripped from 
the bones, which were then buried, frequently in great 
disorder ; sometimes the body was simply hacked in 
pieces so that it might be packed easily in a small space. 


Still later, an attempt to preserve the body-by mummi- | 


ication was made ; for .Dr. Fouquet has found traces of 
bitumen in the bones’ which he has examined. In the 
earliest tombs no metal objects Mave been found, but of 
«hose in which no instruments of iron and bronze have 
tbeen discovered, the famous tomb at Nakada’ which 
M. de Morgan first excavated# andy has described in the 
Nourth chapter, is the best knows example, It is, of 
course, quite easy to see from the remains of offerings 
Kound in the prehistoric tombs that the belief in a future 
Kife of those who made them. was both well established 
and widely known. And if they believed in a future life 
Kt seems that they must of necessity have believed in a 
divine power, and to have the superstitions which take the 
place of religion among early peoples. The abominable 
practice of carmibalism which Mr. Petrie attributed to 
his “ New Race,” finds no support in the account whith 
M. de Morgan has ‘given of this people, ‘and we agree 
with, Dr. Verneau, who in ee thise subject sayse* 
Ld 


“Les faits allégués 'à Pappus” de ' ‘cette "assertion 
vexpliqueraient tout aussi bien si l’on admetta® simple- 
nent un décharnement A Pair bre, précédant 
“€nsevelissement définitif”. - ° 


Mr.’ Petrie’s sensational discovery therefore falls’ to 
the ground. 
Space Will-not allow ug to discuss the ejects wei 
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M. te’ Morgan found in the tomb of Makada, much less o 


to fefer to the intergsting deductions” made By M. 
Wiedemann fromethem į ; it must suffice to say that quite 
new light is tfrown upon many well- -known facts, and 
-that many of our preconceived nosions must be aban- 
doned. Of special interest to the anthropolefgist is Dr 
Fouquet’s ‘minute description of the skulls of the indiggnes 
of Egypt; the careful measurements, too, will be in- 
valuable to þin? “Neither M. de Morgan nor Dr. 
Fouquet attempts to assign’ adlate to thé occupation of 


the land of Egypt by*this’ people, and no guess is made | 


at th® leifith of its duration. 

Though M. de’ Morgan’s last work does much to settle 
the difficulties which his own discoveries have raised, 
many questions must, we fear, for some time teman 
open. But to him all-students owe a big debt of grati- 
tude, both for the careful way in which he has collected 
and stated his facts, and for the zeal with which he 
carried out his excavations ; his work is of peculiar value 
from the fact that he never forgets his task as an ex- 
pounder of facts so far as to-become an advocate. The 
mere Egyptologist would have misread the evidence of 
the prehistoric graves because he never takes the trouble 
to realise that a good Egyptologist is not necessarily a 
good archzeologist, and we must be thankful that for 
once the right work fell into the right hands. All’ will, 
however, regret that the French Government has 
removed M. de Morgan from Egypt to Persia, especially 
as they did so at the time when he was doing his best 
work. 


A COUNTY FLORA. 
The Flora of Berkshire. By George Claridge Druce. 

Pp. cxcix + 644: (Oxford: Clarendon Prete, 1897.) 

. [Published 1898.] 

HIS volume is' worth a review, for it hae merits 
found in but few “ a and failings common 
to many. 

In 1886 Mr. Druce published “A Flora- of Oxford- 
shire ”—a flora, except for the inclusion of. some accoun? 
of the lower plants, of the very ordinary type.. În his 
second. ffora, while omitting the lowgr plants except 
Charateæ, he introduces in his critical nofes on species 
a, new feature. Every variation. has a “claim on ghe 
botanist’s attention ; and wBere can local vari@ties be 
hetter considered than ‘in a‘local flora? It is a gpod 


feature in the book. And, further, the mania ,for.namdés | 


or for givingeprominence: to: names does not offend.* ° 


The varieties are usually mentioned in these hotes in 
@ way which gives: an- appedrance of proportion to 
the ' enumeration, ded so do not erke ike pany 
gtadations as thêy often aromin. series ljke s ny 
milestones along'the roa 

A’ gounty florg must- always be , cbypidergd from the 
dictionary standard. The main body is of necessity a 


‘work of referenea Viewed in Mis. light, we find in the 


“Flora of Berkghire *merits and demerits. The division 
of the county into geogrephicalareas is satisfactory, 
mucli more s than, fn the ¢ Flora: of Oxfordshire,” where 
they are veryJunequal.- ‘In.a level. region, such as that 


oF our vid nd condes: -there are no natural areas, - Ss 


ae 


° in "defining, his regions by drainage. 





: unlesg they de by the soil. To follow the outlines 
of the various formations, as BAipgtonwell did in his 
“Flora of Cambridgeshire,” would for Berkshire be a 

e? difficult task ; afd Mr. Druce may not have done amiss 


division is that every region contains some chalk, and 
con8tquently some of its characteristic vegetation. 

An original dictionary is agg ravating ; and Mr. Druce 
is unwise in choosing, by his changes in n$menclature, to 
publish such. Of all places, exgept perhaps a seeds- 
man’s catalogue, such alterations could not be snow out 
of place. And when he selects to give Potamogeton two 
genders he becomés pedantic. - To expect a man with 
more common sense than leisure to inquire before 
writing the name of a species of this genus whether its 
author made it masculine or neuter, is to proffer him a 
fetter of a nature as galling as purposeless. It may be 
safely said that this is a demerit possessed by no other 
English county flora. 

In the next place, a‘county flora must be considered as 

a geographical study.’ Great pains are usually taken to 
get together accurate facts (and this flora is no exception) ; 
but the builder tips up his bricks and mortar at your 
door, leaving the building to your own. architectural 
fancy. As long ago as 1863, in Baker’s “North York- 
shire,” an-admirable. model was set, but no one has 
followed in the same lines. Mr. Druce in the intro- 
duction gives a long description of his districts, and 
long lists of the noteworthy plants, but in the summary 
he fails to point out any connection between these ; he 
points out the soils of the county well—perhaps not so 
well as in Pryor’s “ Hertfordshire Flora ”—but fails to 
summarise their effects on the plant formations; he 
has pointed out the deforesting of the land, but’ hardly 
notices its effects; and he has given us agricultural 
returns, and passes unnoticed the effécts of agriculture. 
‘Surely such things, should be the crowning of such a 
book—a bringing into one view the long arrays of facts 
which have gone before: It is a fault oF most floras that 
they are Wanting in this: 

° This “Flora. of Berkshire” ” forms a thick yolume of 
more than 800 pages ; and itis not free from irrelevant 
remarks. For igstance, the fossil shells of the Lower 
Greensand (p. a XXxi) have: no bearing on: the subject ; 

* the history of the “ Imp” stone (p. xlii) is out of place ; ; 
most of*the matter on riveredraifiage (pp. xlvii-liii) is oF 
littlg nse ;'to be informed that the late M.” A. Lawson 

compiled ` a MS.. index to Jaeger’s “ Adumbfatio” (p. 


` è eclxxvii) is not of interest, and-but poor salve to one who 


needs us@ those two cumbersome volumes ; nor does ét in 


T, tog, is Sometimes left behind. That Elodeais 
dying out by reason *of the absence of the ¢ plant 
(p. 465) is merely” a conjecture. A little knowledge 
of erecent literature should have shown that Nepeta 
Glechoħa wax. parvifiowt dP- 402) is mgely a condition. 
In facg, Mr. ‘Druce’s “Flora of Berkshire,” founded on 
so much’ labour, deserved oa, careful révision before it 
went to press,and did not get it. It may, nk with our 
* best caunty: floras in some ways ; but most of these are 
-far from approaching a high scientific stanfard, There 
dg.2 tendency now to gine at more ambitious works than 
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The result of his 








the least benefit us to be told that Ms. Druce has been, 
*  unahleéo elicit any reply from certajn critical botanists. 
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catalogugs of * Phaiierogan s.” The comprehensiveness 
of Purchas and Ley’s “Flora of “Herefordshire,” the notice 
of the past vegetatidi? of the peat in Hind’s “ Flora of 
Suffolk,” the gcattered biological notes of Scott-Ellot’s 
“ Flora*of Dumfriesshire and the critical remarks of. 
Druce’s “Flora gf Berkshire? are good, signs, which we 
hope may ged tafiter things. eg “*L*H. B. 
eo — co 

{MONG THE ISLANDS OF THE PACIFIC. 

Weld Life in Southern Séas. By Louis Becke. Crown’ 
8vo. Pp. viii + 369. (London: T. Fisher Unwin. 
1897.) ° 

TE aythow of “Pacific Tales” and “By Reef and, 

Palm” stands in no need of introduction ejther to 
thé reader of fictign, or to the more serious-minded who 
seek for information upon a part of the world where the 

“ personally- -conducted ? tour is as’ ayet unknown. Mr., 
Becke, in virtue ofthis twenty-six years of wandering 
among the islands of the Pacific, has made himself an 
acknowledged authority upon most ofe them, from the 
Carolines to the Paumotus, and now that Majog Stern- 
dale is no longer with us, is ; Probably better r qualified to 
speak of ‘this region as a wh8le than any*person now. 
living, though there “are apes others whose know- 
ledge of indivfdual groups is more extensive. The 
volume before us is upon the same lines as “By Reef 
and Palm,” a collection of reminiscences per ci per là, 
rather less full of deeds of bloodshed, perhaps, than the 
latter volume, and containing more of interest to the 
naturalist and ethnologist, but at the same time possibly 
‘not devoid of fiction, or at least of fact and fiction com- 
mingled. Some of the articles seem familiar to us ; one 
at least, upon Birgus latro, he appeared in the columns 
of the Field. 

The volume is one which ‘will appeal especially to the 
sea-fisherman who has tasted of the delights of reef- 
fishing in Pacific waters, for halfa dozen or more of the 
articles are devoted to this sport in one shape or another. 
‘Thé abundance of fish is not less remarkable than their 
variety. Mr. Becke tells fs that in the Ellice group he 
has seen as many as twenty canoes loaded to sinking 
point. in less thar? an hour ; while, as for size, the éahuzo, 
a large species of alb&core, reaches the weight of 120 Ib. 
and more. Shark-fishing is no very novel amusement, 
perhaps, but catching flying-fish is a sport not so 
widely practised, and Mr. Becke’s description of it is a 
vivid one. He has also done well in putting together his 
sketch of the history of whaling in the South Seas. 

No new light is thrawn upon the curious stone build- 
ings and fortifications which exist over the length and 
breadth of the South Pacific, and have for so long 
puzzled archeeologists, though Mr. Becke speaks of what 
are probably the most éxtensive of all—those on, Espiritu 
Santo. {Some interesting facts concerning populatiom are 
given. It has now ben Rnown for some time that the 
extinctiow of these: island,peoples in consequence of the 
advent of*the whites, formerly regarded as an immediate 
certainty, is not dnly nót impending, but is never likely 
to occur, except by the process of fusion—that the census 
minimum has been ‘reached, and that steady increase is 
thes gile rathes than tke exception, F unafuti, the islandi 
lately visited by the coral-boñng expedition, i is `a goodi 
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population was estimated! at 3060; ine1870 Mr. Becke | Where pedantic. Though termed æ text-book, it is an, È 


counted only 160; antf now it is said that tHfere are over 
500 inhabitants, N anomaga, toop can scarcely be quoted 
as an example of the extinction of the native, for here, 





į exhaustive work of ryference such as we» beliete the ad-¢% 
Xt- 


vanced scientific text-book of the future must become. 
There are 343 admirable text illustrations and four ex- 


quisite plates, well worthy the text and the immense, 


in an area of a squat mile, we find’ a population of 


labour its author has bestowed upon it. We note one or ® 
more, than foo—a density only equalled by that of some 


twa omissions, as, for example, of all m@stion of the œ. e 
intestinal valve in the Teleostei (Cheżirocentrus) and of ° i 


of the istands 6f the neighbouringaGfibert $roup. ` It is 
to be hoped that’ the author of * Wild, Life in Soughern 
Seas” fnay some day put his knowledge of the islands 
into more regular and scientific form. T H H. G. 
a 





‘OUR eBOOK SHELF. 


° 
Mediterranean, Malta, or Undulant Fever. By M. 
Louis Hughes, Surgeon-Captain Army Medical Staff. 
Pp. xi+232; figs.iv.; tables xv. ; charts xx. (London! 
Macmillan and C$., Ltd., 1897.) 


THE book before us is an exhaustive monograph upon 
an apparently, up to the present, neglected variety of 
continued fever,.véz. Med&errameqn or Malta fever.’ The 
author, at the beginning ofthe m@nograph, gives reasons . 
why this fever shoyld be regarded as a definite specific 
disease—dististct, on the one hand, from malarial and, 
on tbe other, from enterig fever, and suggests that it 
should in future receive the name of undulant fever. 
The tern» Mediterraneay, Gibraltar, or Malta fever is,’ 
according to him, misledding, as apparently ascribing to 
the disease a geographical limitation which it does not 
possess, * 

In Chapter ii. a discussion will be found of the 
bacteriology of the disease. The author's observations, so 
far as the presence of a definite micro-organism, and the 
artificial production.of the fever in monkeys are con- 
cerned, confirm Bruce’s earlier results. Chapter iii. is 
devoted to symptomatology, and concludes’ with a de- 
scription of the usual complications and sequelae. In 
Chapter iv. the author discusses fully differential dia- 
gnosis, prognosis, and morbid anatomy. The final 
chapter is devoted to the consideration of prophylaxis 
and treatment. Two good indices conclude the volume.’ 

The work, will doubtless be of gréat service to those 
who are engaged in military or civil practice at Gibraltar 
or Malta, and must’ further be regarded as a valuable 
addition to the literature of continued fevers. 

bg F F. W. T.. 


Lehrbuch der Vergleichenden Mikroskopisthen Anatomie 
der Wirtelthiere. Zweite Teil, Schlund und Darm. 
Von. Dr. Med. Alb. Qppelg a. g. Professor an der 
Universitat Freiberg i.B. Pp. 681; with Plates. (Jena: 
Gustav Fischer, 1897.) ` i 

THIs volume is a worthy successor to its predecessor on, 

“The Stomach,” published in 1896, and we have nought 

but praise for it. At first sight it would appear well- 

nigh impossible that two such works could be success- 
fully compiled in so short a time ; but there is internal 

evidence that the book bears a direct relationship to a 

series of papers which its author has published during 

the last eight years, and that its preparation has been a 

prolonged labour of love. The present volume opens 

with a dissertation upon the structural plan of tife ali- 
mentary canal and its derivatives, extending to thirty- 


_ one pages ; and in the rest of the beok the ordingrily 


recognised regions Of the infestine, and ethe céso- 
phagus, are successively deat with in an exhaustive 
manner, structure gnd function being alike® considered. 
The work closes with a 36-page alphabeticàl record of 
literature arranged according to afithors’ names. The 
mode of treatment of the subject, like.that of the pre- 
ceding volume on the stomach, is thoroughly systematic 
and logical; and while the pages of the book bristle 
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Huxley and Parkers observations upon the cceeal and 
colic valves of Æzpus. The fuller paper by Laguesse might 
have been “eferred to, as might the ,observations of 
Mazza and Perugia upon thé rectal glands of Chimera 
and other matters Which could be mentioned. All that 
is tealfy important, however, is recognised. The work 
fills a gap in our literature, and to its duthor students 
and teachers stand’ alike indebted for a mAsterly 
treatise which will long remain the standard book of 
reference upon the subject with which it deals. 


Spectrum Analysis. By John Landauer, LL.D. Author- 

_ ised English edition by J. B. Tingle, Ph.D., F.C.S. 
Pp. 239 + x. (New York: Wiley and Sons. London: 
Chapman and Hall, 1898.) . 


THAT there is a real need for a fairly comprehensive 
text-book of spectrum analysis of moderate size will be 
acknowledged by all who have occasion to teach the 
principles of the subject, or to employ its methods: for 
analytical purposes. To meet this need’appears to be 
the object of the book before us, though it does not 
claim to ‘be exhaustive. The treatment of the subject is 
historical throughout, and there is a great number of 
useful references to important memoirs, while particulars 
of the spectra of elements and compounds occupy nearly 
one-third of the volume. Asa general text-book of the 
subject, apart from its astronomical applications, the 
book has much to recommend it ; but it leaves a great 
deal to be desired as a guide to the practical details of 
spectroscopic work, which, as the translator remarks, 
“furnishes so many opportunities for an excellent train- 
ing in accuracy of observation and manipulative skill.” ` 
The lack of the practical touch is frequently indicated. 
In the table of magnesium lines (p. 143), for example, 
the lines of the, arc and spark spectrum are grouped 
together, and: the omission of ‘the most striking line of 
the latter at A 4481, possibly for the reason that it is all 
but invisible in the arc, might cause much loss of time 
to a student who happened to observe thjs line and 
attempt to ascertain its origin. Again, there are po in- 
structions for photographing spectra, although in fhe 
majority of cases this is by far the best method%o adopt 
in‘praetice. Least satisfactory of all, the whole subject 
of comparing observed with tabulated spectra is far‘ too - 
cursorily dealt with to bt of real value to the practical e 
student. ° > . . 
In various theoretical m&tters, such asthe r@lationship 
of the,lines of an element to each other, the sybject- 
matter is well up to date; but, as already hinted, sthe 
astronomical applications are scarcely touched upon. 3 e 
e The illustrations call for little remark. Most of them 
are well-worn, and we especially regret that the author 
has seen fit to prolong tHe life of the feeble map-of the 
solar spectrum on g. 187, which so inadequately nepyesents 
Fraunhofer’s béautiful original. rar al , 
. e 
Tabellarische Uebersicht der Mineralien - nack Paten 
Brystallogrðphisch-chemischen Boziehuhgen geordnete 
Vierte Aufiagé. By P. Groh. (Braunschwęig, 1898.) 


THE fourth edition ef the we8-known tables òf the Munich 
Professor cldsely resembles its predecessor in gppear- 
ance and ig general char&cterp*but has in -reality been 
considerabJ mogified.’ Each well-defined mineral group 
is now intrfduced by a general discussion of the chemicale 
e . 


, text-book ofthis subject available for a student. 
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* and crystallographic, lationships, in pitkce of the notes 
sappended b each grbup in the earlier editions ; and the 
«crystal @lass to ‘which each minergl belongs is defined. 

Thus the book, while’ preserving the form which is now 

so familiar to evéry student of mineralogy,eis in reality 
emuch more of a tr€atise on mineral chemistry than it was 

before. In fact, it may be regarded as the most a 

he 

researghes of Penfield and of Clarke have thrown a 

flood of new light upon the chemistry of minerals, and 

Prof. Groth is, as is well known, nevér glow to in- 
corporate the latest results gf science in his books. 

These tables ar€ indispensable to.the student, and of 
immense use to the systematic mineralogist : go she 
latter especially jp those ‘passages. which express the 
critica] views of an author. of unrivalled experience and 
judgment upon minerals of obscure composition. 

The following examples, chosen almost at random, will 
suffice to illustrate the modifications which have been 
introduced into the old classification. .Pyrrhotite is now 
FeS, and-is placed in the Wurtzite group ; Lorandite, 
the new sulpharsenite of thallium, is placed with Mi- 
argyrite ; _Ilmenite has been removed from the Hematite 
group of oxides, and is classed with Pyrophanite as a 
titanate of iron, in ‘consequence of recent observations 
by Penfield. ms ap ; : 

But it is: needless to multiply examples. The book 
should be the Kandy companion of every mineralogist. 
It is only necessary that in this,'as in former editions, 
the reader should bear in mind’ that rational formulz in 
mineralogy are never free from the. taint of spectlation. 


LETTERS, TO THE EDITOR 


[Whe Editor does not hold himself responsible for opinions ex- 
fressed by his correspondents. Neither can he undertake 
to return, or. to, correspond with the writers of, rejected 
nanustripts intended for this or any other part of NATURE. 
No notice is taken of anonymous communications.) 


Sub-Oceanic Térraces and River Valleys of the Bay 
OP only i -© + ‘of Biscay. oe : 
. WILL, yor?-allow, me, to add to -my communication, which 
appeared in NATURE of March 24, regarding the results ‘of 
investigations carried out by.means of the’ Admiralty charts 
beyond the coast’ of the’ British ‘Isles, a still further statement 
regarding: the Bay of Biscay? The ‘results are not less remark- 
able and suggéstive of great changes ‘of level than’ are those’in- 
dicated by the soundings to the west of the British Isles, which 
I hope fo describe m full at the meeting of the Victoria In- 
stifite on May 2. We have the same general physical con- 
tours: first, the Contiffental shelf,or platform, stretching out 
for a distance of over 100 miles along the northern edge of the 
bay, but narrowing s@uthwards till along the coast.of Spain it 
contracts to an aveyage breadth of.twenty to thirty miles. At 
its outer margin the shelf breaks off at the 200-fathom line in 
a grall esqarpment, continuous with that of the British plat- 
form, and descerling with a more or less steep descent to 
somewgat over the 1200-fathom line. Off Cape Ortęgal the 
escérpment is, almost precipitous, for the total descent of 
e7$00-8000 feet is effected within a horizontal space of about 
four miles; from the base of the escarpment. the} ocean-floos, 
formed of calcareous ooze, stretches gradually away to depths 
of 2600 fathoms and upwards. The esca®pment forms the 
e natural boyindary between the region. of Ggodzgerina ooze and 
the Seer! platform of sand, mud and grével with shells. 
Lastly, the old'channels of several of the river valleys cán bé 
distinctly traced when they approach and intersect the grand 
escarpment. Thiseis femarkably so in the casg of the Lajre, 
he» gdour, the” Las , ubas and Caneiro rivers. The Adour 
passes out{to’ the deep oceagethrough a continuous deep cañon 
or gorge of 1do miles in lengeh—marke .on® the Admiralty 
chart at igs upper end as ‘‘ Fosse de Cap Bretga.” At a dis- 
tance òf thirty miles fgom ethe ceagt the bed ofthe cañon is 
about 3174 feet below the general ‘level of te Conffnental shelf, 
andat a distance of sixty-two miles itdescendg#to a dënth of about. 
5442 feet lselow the same level. The cañon itself tanfhe distinctly 
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| refer€ble to the Mio-pliocene period. 


e 
traced td the depth of apoo feet (fod fathoms), where it opes: 
out on the ocean floor, represénting the feature’ known by 
American ge@logists as “the base-level of erosion "—in othe 
words the limiting depth of river-erosion at the time when the 
land was elevajed, and indicating the extent ofethe elevation a; 
compared with the ocean level of the present day. The “em 
bayments ” pf the other rivers mgntio#ed can be traced to about 
the 1200-fathom contour. Such concurrence of evidence as 
regards the gat up-fift, presumably. reaching dts rhaximum at 
the gommencement e Glacial Epogh, is conclugive® in its 
testimpny. The British and Centinentab platform was probably 
* EDWARD MULL. 

eo © . 
°. omr 
Dust Fog in the Canaries, 


In amplification of the notice pulflished in NATURE. cog 
cerning the dust shower encountered by the Roslyn Castle of 
the west coast of Aica, I have the honour of sending you thi 
following descrfption of the phenomenon as experienced in th: 
city of Laguna (Teneriffe), that I have received from Prof 
Calvo, keeper of the Meteorological Station. I send also : 
summary of the meteorological register. 

i AUGUSTO ÅRCIMIS. 

Instituto Ĉentral Metegrolegico, Madrid, ®April 14. 


From the first hour§ of the eveñing of February 15, there wa 
observed a sensible but light fog; neithes the strength of th: 
wind (E. gentle breeze) nor any other phenofhenon indicater 
that the supposed condensed vapours could be African, dus 
transported by the air. As the nighadvanced, the force of th 
wind increased, until it reached the valge of a moderate gale.. A 
about 5 a.m, on the 16th, gome larga,drops of rain fell, but wer 
inappreciable in the rain gauge. Foha very short time the win: 
subsided, by and by @ecoming again a gentle breeze during th 
day and blowing due E. The fog became more dense, causin: 
depression and a disagreeable feeling produced by its dryness 
The sun, on account of its light being pale and feeble withou 
the usual rays, was confounded with the moon; and i 
reminded one of the light of a voltaic arc seen through a froste: 
glass, The flame of a match appeared with a very marker 
violet hue. ‘The drinking waters became salty and coloured a: 
by oxide of iron’ The dust was grey and extremely fine, an 
deposited itself on every object. ' 

On February 19, from the early morning the sky was agai: 
dari and transparent, and the wind was blowing from the N 

and N.W. - : i 


Meteorological Observations taken at Laguna (Tenerife), durin, 
: ` the Dust Fog, in February 1898. . 


April 19.° . 
e 
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` struggles of Cyclops or other mytho- 





. 
THE PHLẸGĢÆAÑ FIELDS. 


. 

HE fired rocks and hills of volcanic origin stand in 
* .so striking a contrast tg fifose of aquedus origin, 
that they have exercised a very powerful, influence on the 
thoughts of man in all dyes. e Frequently associated with 
such formations are the phenomena which we are accus- 
tomed 40 gefer t@ as volcarfic—“ bifging moufitains,” boil- 
ing springs, gaseouse exhalationa terMfying noises—*all 
shroudeg with a mystery which demah&s explanafeon. 
Even in a locality in which the volcanic fires dave been 
extinguished or have long tem ine@ quiescent, the pecu§jar 
configuration of the ground ften keeps alive the tradétion 
of former outbursts of subterranean fire, and the tradition 
uswally supplies the explanation of the configuration. 
The ancient Romans, long before the awful catastrophe 
of A.D. 79, seem to have been quite aw@re hat Vesuvius 
had yot always been in a condition to support the rich 
cultivation which covered its slopes „in their day. It is 
only in rare cases that the inquirer is rewarded by find- 
ing that the history.of a heap of burnt soil is preserved ; 
more often he will dear vague stoyes o š 

of the direful effects of prehistaric e 


logical monsters 

In a recent research! I have en- 
deavotred, by examining the marks 
with whichethe Phlegragine Fields are 
scored, like a much sver-written 

alimpsest, to collect materials for a 
Eiator, of the alterations which the 
surface of the country has undergone. 
Within the Phlegræan Fields, west of 
Naples, only two volcanic structures 
have been formed within the historical 
period. For trustworthy information 
respecting all structures but the Monte 
Nuovo and the lava stream from the 
Solfatara we are entirely dependent 
upon the facts collected by the geolo- 
gist and the geographer. In my work 
I was chiefly guided by the desire of 
estimating how far the existing super- 
ficial configuration or morphography 
of a volcanic region i$ an indication 
of the past history of its development. 
With this end in view purely @opo- 
graphical features, selected ageording 


and from them a theory of thgir origin 

and relative age was constructed. ®he ¢ 

results obtained by the methpd admit of being tested by 
the results of geologital research whenever the latter is 
possible. 

The importance of a method which will yield in- 
formation respecting the past history of a volcanic 
country from a mere superficial examination is very con- 
siderable. The volcanic regions of the sea-bottom and 
of the moon are alike inaccessible to the stratigraphical 
geologist. The only kind of infdrmation obtainable is 
that respecting the superficial’ configuration ; and there- 
fore it is of the greatest importance that the value # a 
method which will enable us to utilise this information, 
in reading the records of the p&st, should be carefully 
estimated by experiment within the® sphere of sfe 
geological critic. A e? 

The Phlegræan Fields are wef suited for the trial of 
such a method, because withinea small area the face of 
he country records the results of long-continued volcanic 
Activity and of denudationeboth® by señ and rain. Within 
an area of not much more than fifty square miles are 
collected the assemblage of volcanic vents and ceager 

. 

us ields.” 3 G. j 

ENa e opener 
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. 
walls, the presence of which distirķuishes $e Campi è 
Fitgrei from the adjojning level plains of fertile wolcanic ® 
soil of the Cafnpagna Felice, stretching right away inland 
to the limestone slopes of the Apennires. 

By far the most important topographical featurese, 
within this region are compose of loose ashes @ of 
compacted tufa. Lava-streams or heaps of@&va charac- 
teristic of so many other volcanic regions cover but a 
small part of the surface of the country at the present 
day ; in the futWre, no doubt, their harder, more resistent 
qualities will cause them to stand more prominent when 
the forces of denydation have removed the super- 
inc mbgnt layers of more readily erosible tufa. 

Many of the hill forms are readily reducible to the 
simple type of a volcanic crater wall Surroundjng a 
crater, such as is naturally formed by fragmentary 
materials ejected from a vent and allowed to fall uniformly 
around that vent. In the Phlegræan Fields there are 
five almost perfect examples of such volcanic ring walls. 
Of these, Monte Nuovo is still to be seen in much the 
same condition as it was immediately after its eruption 


e 
> TT: s . 
to certain principles, were studied, Fic. 1.—Crater of Astroni from the North-East. In the distance is ret of the crater wall of 


Archiagnano culminating in the Torre Nocera. e 


. 
in September 1538. The Fossa Pupara, Solfatara, 
Astroni and Cigliano are hardly less perfect examples of e 
etypical volcanic craters. The topographical aspe% of 
all is identical. In each #crater is entively sufrounded 
by an almbst circular wall, which has a steep and some- 
“times pfecipitous crater-slope on the inside, but a more 
gradually inclined cone-slope on the outside. Os 
Jn additior to these hills, which are volcanic, cones of 
the first rank of symmetry and preservation, there are 
e others which are not less certainly volcanic cones 
produced in the sgme way, but which have had „their 
symmetry marred by the removal of their fla aber 
by marine erosion or by destrugtive eruption from an 
adjacent volcanic vent. The walls .ofethe craters® 8f 
Cape Miseno,,@orto Miseno, Bacolig Cingpiglione apd e 
Nisida, have all been more or less removed on,the Side 
turned towardseshe sea, and, e the exceptio of the 
Campiglione crater Wall, are still being eroded agvay at 
the present tnfe. The craters pf Porto Miseng and 
Nisida are sybmerged, an& deing*in communication with 
the open sh byebreaches in their wal$, afford goed , 
harbours fog small vessels. The floors of the other 
craters are “above sea-level. On the other hand, the’, 
O26 = 
e. 
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crater wals of they Fondi di Baia, Lago d’Averno} and | fragmentary materitls, , In fact, there seems little reagon 
the twg @uter*¢rater rings of the Cratere di Campaaa, | to doubt their origin as segments of volcanic crater walls. 
e . 2 ? 
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Fic. 2.—Capo Miseno from the Northern side of Porto Miseno. 


Passing now from the hills which bear a more perfect 
resemblance to a typical crater wall to those in which 
the resemblance is less perfect, I have been led to adopt 


have been partially obliterated by outbursts from other 
volcanic vents on or near their periphery. 
In all these cases of partially destroyed crater walls, 


TABLE SHOWING SUPPOSED CHRONOLOGICAL ORDER OF FORMATION OF VOLCANOES OF PHLEGRAAN FIELDS. 
. 7» Monte Nuovo, 
(1538). 
Fossa Lupara 
| 
Middle ring 


. 
13. Cratere di Campana, 
, 
Fossa Schianata 
e 








e 17. Cigliano. 
iie Ste 


12. Montagna Spaccata. 


14: Solfatara, 26. Nisida. 


25. Santa Te 





3 Bacol i \ 11. Campiglipne. 
è j N ic ae ° e 
2. Porto Miseno, \ I0. Cuma. 9, Grillo-Rosso. hi 
es i o a 16. A chiagnano, 
T P . ‘ è Aa 
ipsa 2259 "e 19. Piaħura. 22. Chiaja. 23. Fuorigrotta. 24. San S 
ta Monte di Procida.% & Mg Salvatichi. ., . .. . od v 
e 5 : r e 
: HA ee p “ “ M $ 20. Soccave. 21, Naples, 
j Pet c Ruscéllo, A 18. Quarto. 2 y x o 
oe co d. Monte San Severino, 


: . ; 

e thtir shape on the whole agrees ver? we with that of 
the five*perfect crater walls enumerated abdje, and with 

. ethe genetalised type of a volcanic cone composed of 
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ihg pont | criteria as indications : firstly, of whether a 
hillggn be r€garded asa segment of a volcanic crater wall 
or not; and, se®ondly, of the postion’d the volcanic crater. 
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*. (1) ‘If a hill is convex*toWwards ong side and, c®ncaye 
towards the other, it is assumed that theecrater which it 
formerly surrounded wets #yuatgd on the coneave side ; 
and the radius of the crater at any level is indicated by 
the radius of the arc forméd by thé horizonta] projection 
of the horizontal curve of the crater slgpe at the same 
level. Sis G 


. - (2) A further indication of position is afforded by the 


fact that in almost every càse the %atural cr@ter slope is 
much steeper than the corresponding tone slope. bg 
(3) If earc-shaped. hills be ‘so situatéd® that a cifeve 
approaching a circle can be drawn so as to pass along 
all their ridges, it is an ingication fhat the hills are pags 
of one and the samé crater Wall.  ° e` 
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to haye once formed®part of the walle of volcanic craters 
whose position is sufficiently well-indidated by tHe criteria 
entfmerated above, aregshown in the accompanying map. 
The map was*consigucted by drawing lines along the 
highest ridgesof the hills enclosing undeubted volcanic 
craters, and then along those of less certain origin. The 
lines were then thickened according to a definite scale in 
which the breadth of line was made propori#8nal to-the 
height of the hill above sea-level. The highest hills in 
the north-east are over 1500 feet above sea-level, and are 
represented by tle broadest lines. : 

` One of the most striking features brought out in this 
map is that'several of the crater-ring walls end abruptly 
-in‘the circumference of others, Where this is ‘the case 


i 














Pozzo 





Nt 











. EXPLANATION OF Map. 


X. Cuma 


1, Capo Miseno 
XI. Campiglione 


II. Porto Miseno ' 


III. Bacoli XII. Montagna Spaccata” 
IV., V. Fondi di Baia XIII. 3 Cratere di Campana 
VI. Baia XIV. Solfatara . 


XV. Astroni 
XVI. Archiagnano g 
XVII. Cigliano 


VII. Monte Nuovo 
VIII, Lago d’Averno 
1X. Monte Grillo, Monte Rosso 


(4) In the Phlegrean Fields “there is nothing more 
common than fo find volcanic cones denuded on the side 
facing the sea. It is, therefore, probable that the dmst 
vestiges of a volcanic crater ring will be on the land side. 

Examined with especial regard to these points, the 
hills of Baia, Monte Gyillo and Monte Rosso, Cuma, 
Montagna Spaccata, and m&ny gthers admit? of inter- 
pretation as segments of volcanic crater walls. Lastly, 
there are some hills which may possibly be remnants of 
wolcanic cones ; but if they are, they, are so worn and 
denuded that I have not béen able to assign any position 
on satisfactory evidence to the vent from which they have 


been erupted. à S 
` The hjlls of the Phlegræan Fields which at considgred 
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i Diagram showing the crests of supposed 
i Crater -rings ` 
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XVIII. Quarta «XXVI, Nisida o 

XIX. Pianura a. Monte Salvatiché 

, . Soccavo e e,- Monte di Procidag ., 
'XXI. Naples fte Monte Rwicello 

XXII. Chiaja® d. Monte San Severino 
XXIII. Fuggigrotta e. Pacifico ridge e 
XXIV. San Strato f  Astroni-Cigliago ridge = * 

g- Crisci mound 


XXV. Santa Teresa 
e 


e . 
it is assumed that the crater wall ending in the other is 
*the product of a niore ancient eruption. If this assump- 
tion prove to be corsect, we have a very easily, observable 
indication of the relative ages of the intersecti ils. 
Confirmatory evidence 15 often stpplied by the physio; 
graphical characters of the hill slopes+th@msgelves. * The 
slop& of the okfer crater walls seem t8 be, 45 a rule, less 
steep, and.to exhibit the weathey-worr’ scars of erosion 
and denudatio to greater perfgetion shan “the steeper 
gradients of the,younger crater slopes. 


. of. 
In the tablg given on p9584 arg seteforth the volcanic 


‘structures sofas to ndicate their chronological relation- 
ships, so farfis I ave been able to make them out. The 


only crater fb& known age is Monte Nuovo: the most 
e ar a > 
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‘salient. features of itge eruption were zerori by a$ eye- 
e Witness in the sixteenth century. The others probally 
$ date. fron? prehistoric times ;. otherwise, such a marvebas 
an: extensive eruption could not e escaped .mention 
E some Greek or Roman author. If the table, the 
«younger volcanics structures are arranged” above those 
° which are considere@ to be older, and lines connect 


© those betwegn which it is thought that some evidence of 


relative age can be detected. 


In"my. recent paper I have shown ‘that almost all the- 


hills of the Phlegrsean Fields are eithewthe entire walls 
of volcanic craters or of portions of wall€ of volcanic 
‘craters which have been* to a greater or less. extent 
washed away by the action of rain*or the sea, or have 
been partially destroyed or buried by more re®ænt Yol- 
canic eruptiofis. ® Secondly, these volcanic craters are 
distrfbuted over a crescentic area round the Bay of 
Pozzuoli; the more recent ones are situated closer 
to the shore of the bay than the older ones, indi- 
‘cating a gradual march of volcanic vents. along lines 
radiating towards the centre of that bay. In other 
words, the general effect of volcanic activity has been 
the accumulation of new land around the bay of 
Pozzuoli. Inasmuch as water seems to be a necessity 
for a volcanic eruption, this progression of the volcanoes 
seawards may stand in some relation to the channels by 
‘which water has obtained access to the fires below. 
Thirdly, wherever crater rings of a larger and smaller 
diameter overlap, we never find a larger ring super- 
imposed on a smaller one.’ The smaller ring is always 
superimposed on the larger. The conclusipn to be 
‘drawn is, that the volcanic -activity of the region has 
been decreasing in intensity. The same proposition is 


` proved for a single locality by the Campana series of 


s= gh. 
r Montel gi otices for January 1898. @ | 
oS «Bright spota i; 


craters. 

As it is impossible to make all the above-mentioned 
points clear without a suitable map, I would draw the 
attention of the interested reader to. the surveys of the 
xegion published by the Istituto Geografico Militare, and 


to the contoured map published in the Geographical 


Journal for October 1897. R. T. GUNTHER. 





THE PRESENT APPEARANCE OF JUPITER. 


jt may be interesting, now that the planet Jupiter is 
very favourably situated, to call attention to.a few of 
the more gonspicuous features which diversify its surface. 
Nany of these objects will be sure to have come under 
the repeated observation of all those observers who have 
been habitually examining the planet in their telescopes, 
It is fortunate that at the present time there are a large 
number of conspicuous markings onthe planet. ‘ These 
are situated in®different latitudes, and will allow. some 
excellent redeterminations to, be made of the velocities 
of the various fongitudinal currents, 


There are a great.many dark and bright. spoig visible t 


mear the equator, on the north side of the southern equa- 
ĉorial belt. Some'of these at the date of writing (April 
18) are placed in the following longitudes, which are com- 
pora on the basis of System I. (daily rate 877° "90 

som. 308.) in, Mr. Crommelin’s’ ephemerides’ in 


i Dark spots. 
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These markings are moving arapprozihately the Same’ 


‘rate as the zeros meridian System I., but I find that in 


several cases there is a disposition of-the spots to de- 
crease in longitude ; hence I believe that their rotation 
periods wifl,prove to be’ sljghtly.less than gh. 50m. 30s. 
The bright spotg exhibit great variations in their appear- 
ance, and some irregularities of motion. A spot which 
is conspicuously brilliant on one night may, a few,even- . 
ings later, fave seclited so much thee can scarcely. 
be discerned. a . i 

Pie great reg spot is “still vistble, and its epresent 
longitude is about 24°, so that it follows the zero meridian 
of System II. in the sefhenterides: by about forty minutes. 
Thesspot has the a8pect of."a faint dusky ellipse with a 
light interior, and it is connected, on its south side with 
a grey belt. The recent motion of the spot corresponds 
with a period of gh. 55m. 41°5s., and it may be expected 
to drop further behind its computed place unless an 
acceleration of motion should set in, Comparing an ob- 
servation of the spot which I obtained on April 17, 1898, 
12h. 5m., with one of the earliest by Mr. Dennett, ‘of 
Southampton, on July 27, 1878, I find that 17,414 rota- 
tions were perfowmedginethe énterim eof 7203 days, and 
that the mean peried of rotatfon was 

gh. 55m. 39°45. © 
This value is identical with that found by Prof. Hough 
from 14,505 rotations betweefi 1879-96. 

In July 1898 the spot will, have been visible doiig 
twenty years, and under careful, Observation at each op- 
position of the planet. * Whether this object is identical 
with other elliptieal or reddisti spots seen at various 
times in the same latitude by Dawes (1857), Huggins 
(1858-59), Gledhill (1869-70), Lord Rosse (1873), Cope- 
land (1873), Russell (1876), and others, must remain an 
open question. It appears highly robable that the spot 
was the same as that observed by Russell in the summer 
of 1876, but there, is an absence of connecting observ- 
ations in 1877. And the identity of two or more mark- 
ings cannot be absolutely proved by their longitudes 
when a fairly long interval has intervened between the 
observations, because the proper motions of the object 
are variable, and introduce great differences of longitude 
not always in the same direction. The retarded westerly 
drift of the red spot has caused it to lose more than 
goo degrees of longitude relatively to its place in 1878, 
so that the spot has. really been displaced to the extent 
of about two and a half @fcumferénces of the planet. 

From my own observations of the spot since 1880, I 
have obtained the following’ rotation periods for a certain 
interval during each apparition :— 


Limiting obsefvatior®. Rotations. À Period, 

E RAOR ° ‘M S 
1880 Sept. 27-1881 March f7 ... +413 . 955356 
1881 July 8-1882 March 30 .. 640 ... 9 55 38°2° 
1882 July 29-1883 May 4 674 955391. 
1883 Aug. 23-1884 June 12 710° 9 55 39°'L- 
1884 Sept. 21-1885 July 8 700 9 55 392 
1885 Oct. 24-1886 July 24 ... 659 ... 9554r 
1886 Nov. 23-1887 Aug. 2 4. ‘609: 9 55 40°5. 
1888 Feb. 12-1888 Aug. 22... 462 .. 955 40'2, 
1889 May 28-1889 Now, 26 439 -- 9 55 40°0 
1890 May 22-1890 Nov. 25 451 -e 955 40°2 
1891 Aug. 7-1892 Feb. 432 à 9-55 42°2 

M92 Aug. 15-1893 March 8 ee 495 i 9 5542°3 
v 1893 Aug.  9-1894 Magch 24... 548 «3. 955 41°2 
e1894 Nov. 25-895 May I0 ... “401 955 412 
- 1895 Aug. 24-1896 Feb. 22 e` 439 958 41°3 
1896 Set. 27-1897 Afyil 25 514 9 55 40'8 


The red Spot has been falling behind the zero meridian 
during the fast six-or seven years, but at a very slow rate, 
the :mean annual‘retardation being only’ about: six 
minutes. - ; 

‘Phere ‘area ‘number of dark, elongated spots or short 
belts, placed å in various régions ‘of the planet. They aré 

Cd e 2 «8 
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` the most interesting of theše'are the elongated dark 


„white and dark spots. Theiş ‘motion is 'evlenily con- 
. trolled by a rapid .current əsimilağly tp that of the white 
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from System I'l. of the epherierides:— © 
j ta nona e Long. 
., L Dark elongated spot in Lat. + 15 120 
2 toe 7 8, OIGE 35 R 150 
3- . e n” fat. te 15 254 e 
Po oy 7  & Lat. + 83e 268 is 
“5. ays <y = Lat. +39 ... 282 
6. 3», eme Llet + 15... * 298 


‘Nos. 1,.3 and 6 are placéd.in thé bright tropical,zone, 
and immediately outlying the northern edge of the 
north equatorial belt. They are moving somewhat 
faster than the red spot, as their longitude appears to be 
decreasing at the rate of dbout 10° per month. Nos. 
4 apd 5 in the north temperate zone are moving’ at 
approximately the Jaime velocity as the red spot. 

_ There are some well-defined irregularities in the north 
side of the northern equatorial belt, which exhibits both 


and dark equatorjal spots, but not, perhaps, quite so 
extreme. . » EE 

. Bright spots appear in the ‘zone south of the red spot, 
and ‘several of these ‘awe eing attentively followed with 
the objecg of determining their periods. 

' On the whole the plaviet’s appearance is now singu- 
larly replete with detail, and .will compare favourably 
with that -exhibited at any previou€ opposition. The 
great red spot has, it is true, long since lost the intense 
brick-red colour it displayed in the years 1878-81; nor 
have we ‘now the .exceedingly brilliant white equatorial 
spots of the period named. But appearances are now 
visible on the disc which were absent then, and among 


spots situated 
equatorial. belt: , 

Though past observation, has fully demonstrated the 
proper motions of the different markings and the de- 
creasing velocity of several of them, it is highly im- 
„portant that the rate of-the various currents should be 
redetermined every year. , The character and number of 
the spots found in them, should also be recorded, and 
measures made to determine the latitudes of the belts. 
Pursued ‘through a long seriéseof years, such data might 
ultimately give us thé progf of periodical variations in 
the ‘character and number of the spots, and possibly 
also in their rates of motion. W. F. DENNING. 
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just outside the margin of the north 
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THE LONDON UNIVERSITY BILL. - 


THE friends of education and many friends of the® 

' Government are disappointed at the postponement 
of the second reading ‘of this Bill in the House of Com-¢ 
mons. The cynics are saying that aristocratic Govern- 
ment and University representation are either jointly 
or severally responsible.for.thig recurrent paralysis in the 
treatment of a question of the greatest importance. to the 





D 


greatest city of the world. | A 

NATURE is not a political organ, and these point#need 
not therefore occupy us; we cgn'only express regret that 
the way in which al matters connected with scienceeand 
education dre-handlecin thjs cotintry is so vastly different 
from that méted out to them ineffrance or Gérmany. ‘The 
Times writes as follows: i4 . s d 
` It is no longer denied in any quarter that the absence of a 
teaching University in the capital*of the*British Empire and the 
greatest city in the-world is an anomaly and almost a scandal. 
The alternative which commands itself to Mr. Moulton gnd the 
anti-reform party`is that, a’ new’ teaching Univprsity showfd be 
set upalongside of {he present’ examining University, lait this 


NO. 1486, VOL. 57] 












tend, more and, more, to pass under the dominion of the 
crammer. Bat the preservation of the existing method of 
giving degrees makes it imperative, if the*teaching work of 
the University is togbe a reality an not a sham, that 
thgre ghould be a double system of examinations, the: 
one for ‘‘internal” and the other for ‘‘ external” students. 
The Bill provides, necessarily and inevitably,’ for this distinc- 
tion, but the most careful securities are adopted that né unfair 
advantage shall be given to the former class, and, especially, 
that the examination of students by the teachers who have 
trained them shall be supplemented and checked by the admis- 
sion of an independent element. It would seem to be forgotten: 
that the medical degrees of the London University, which un- 
doubtedly stand highest in public estimation and of which the 
standard is rigorously, high, are granted on the reports of 
examiners many of whom are teachers in the medical schools.. 
The cry for identity of examinational tests is irrelevant and in- 
consistent: It is, as§Dr. Allchin urges, ‘‘an attempt to sub- 
ordinate the examinations .to the requirements of those who- 
have neither been trained, nor educated in the fullest sense of 
the word.” This is the very essence of the bondage from which 
for many years past the higher education in London has been 
straggling, under the guidance of such men as Husley, to 
escape, and from which deliverance is now in sight, if Ministers _ 
will only have the courage of their opinions and be true to their 
pledges. . a, 

Whether the paralysis comes from want of knowledge 
or want of courage, it is very clear that there is at the 
present a great gap in our administrative machinery, and 
one which a Scientific and Educational Committee of the 
Privy Council might easily fill if the’ right men were 
appointed to it. ; 





NOTES. j 
THE death is announced of Prof. Aimé Girard, member of 
the Section of Rural Economy of the Paris Academy of Sciences. 
Referring to the deceased investigator at the meeting of thè 
Academy on April 12, M. Th. Schleesing remarked: `M. Aimé: 
Girard was the highest authority on chemigal ‘and agricultural 
industries in the Academy. After sge valuable scienffic 


‘| work he was nominated professor of industrial chemistry at the 


Conservatoire des Arts et Métiers, in succession to Payen. His 
teaching revealed the dominating object of his efforts. Affable 
and cheerful, loyal and entifely disinterested, he possessed alle 
the attributes required te gainthe confidence of magufacfurers.. 
The producers whose places he visited, in Ffance and in other: 
countrias, became and remained ‘his friends ; they gave te him a 
large amount of information which he used to enrich his attractiye- 
Igctures, and‘in return M. Girard offered them advice suggested” 


by his experience and his own investigations. In a few yearshis » 


masterly researches on vegetable fibres, wheat, farinas, sugars andi 


On- ` 


woods had made him the first authority upon these ieee and $ 


he was frequently consulted by.the Governmegt on $ 
cerning the great industries of papér, alcoho], sugar, foun gnd 
bakery. The stady of these products led gf inquiries as fo crops. 

In this new direction M. Girard rendered valuable sewvtces, 
and, after his rasearches on the EXtivation of sugar-beet and the- 
improvement of the Potato, he obtained among agriculturists the- 
game positiog afd the same sympathies which he enjoyéd in’the 
industrial of Though wéakenéd in recent years by illness, 


and sadden by Yepeated*troubles, he nevertheless continued, 
his work. Mledied while occupied in applying to wheat of various. 
rs E . . 
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Q 
-origiñs the new “methgad of analysis which Were: the subject of a 
e recerit compiunication to, the Academy. ‘The vacancy. which pis. 


J ceathi h&s caused enables us to estimategthe highy place. which he: 


occupied in scientific societies and in th’ committees in which! 
we took part. 


Pa IES 

We learn from, the Blectrician. that’ a Sie to. M. Z. 
Gramme, to @Mebrate his receiving the decoration of Commander: 
of the Qrdre Léopold, was lately. held at the Hôtel. Métropole, 
Brussels. The Senator, M. Montefiore-Léyi, presided, and 
among the guests, who numbered 130, were Prince, Roland’ 
Bonaparte, the Minister M. Myssens, representing the Belgian 
Government, the Burgomaster and Aldérmen of Brussels, M 
Mascart. (president - of the Organisation Committee),? M. SA: 
d'Arsonval (president of the Société Internationale des Elec- 
triciens), and M. Hippolyte Fontaine, manager of the Gramme 
Company. ` M. Mascart, in an eloquent speech, traced the 


` career of M. Gramme, from his commencement’as a simple 


„workman in the tiny Belgian village’ of Jehay-Bodégnée down 
-to the present day, and presented the great Belgian electrician, 
in the name'of-the electricians of the whole world; with a fine 
gold medal engraved iby. Chaplain. After the banquet the guests 
were received by; the "Town Council ' in ‘the Hôtel de Ville. 
Profs. Ayrton and, Silvanus, Thompson, ‘who had been appointed 
delegates by the Institution of Electrical Engineers, were unable 
to reach Brussels’ on ‘account of a ‘storm, ‘and the illuminated 
address of congratulation, of which they were to have been the 
bearers, had to, be, sent by, post. Numerous congratulatory 
telegrams were received, including : one from Lord Kelvin, and 
one from Mr. W, H. Preece: Co es z’ 


THE ninth international Congress of hygiene and demography 
‘was opened at “Madrid on April 10, About two thousand 
members attended the Congress, but less’ than fifty English 
delegates were present. The opening ceremony took place in 
the National Library, under the presidency of the Minister of 
the Interior, who was supported on the right by the Governor 
of Madrid, the acting President of the Congress, Dr. Julian 
Calleja, and by the Secretary-General of ‘the Congress, Dr, 
Amalio Gimeno ; ; on the left by Prof. Brouardel (Dean of the 
Paris Faculty of: Medicine) and the Mayor of: Madrid. Dr. 
Calleja delivered the inaugural address, and in a few words of 
greeting extended a warm welcome to the members of the 
Congress, wisely reminding the audience that the seience of 
public healtl was confined to no nation in particular and to no 
one science specially. Dr. Brouardel spoke on behalf of the 
Permanegt Internation] Committee, and he was followed by 
delegates from the nations represented at the Congregs, after 
which the Minister “of the Interior pronounced the Congress 
open. In the evewing a gala performance was given in honour 
of the members of the Congress at the Spanish Theatre. A 
reception Was hed at the Athênæum Literary Clb on the 
evening of Monday, April 11, and on Friday, April g5, there 
wag a receptiqn of the members of the Congress at the house of 


® ime Prime Minister, while on Saturday certain delegates had the 


honour of presentation at Court. The scientific work of the 
Congress was carried on in the various sections during the whole 


è of last seeks and a large number of papers | of importance to, 


the saiga public Health were read, 


Tae fifth centenary of, Paulo Toscanelli and Akon Vape 
as being held ith mëch gaiety at Florence. e.The- festivities 
“will” Antinpe until the end of this month, afid the programme 
comprises’ a geographical ifngress and | the Soaiguration. a 

several mpnuments, . ` aa 
„tional size and brifliancy was observed at Eaéing sibwly travers- 
“ing the sky in an easterly direction. 


', NO 1486, voL. 57] 


ABOUT IO" 15 pm. ôn Tresday$ April 5,2 of: of 4 ‘excep- 


After a “fg seconds the 
e 


Ig 

t e 
meseor "burst, and then shot forward with increasing velocity, 
and disappeayed alter being visible about ten seconds, 


` A’ LECTURE upon’ «The Progress of Optics during the 
Present Certtiry ? will be * delivered at the Mansion House thjs 
evening,.by Dr. Gy Lindsay. Johnson, under the auspices of the 
Worshipfu? Company. of Spectdétle Makers.. The Lord Mayor, 
and subsequently the a Royal, will preside at the 
lecture.. 


Ty ninth Sarkad RA of the Mtiseums Associagion will 
be held at Sheffield i in the first week of July. The Lord Mayor 
and, Corporation of Sheffield® offer a cordial welcome to all 
members of the Association, anf are very desirous of: making 
the méeting in every respect successfyl. All the business will 
be carried on in the Town Hall, the use of which has bén 


granted to the Association, The President-elect’ is Alderman ` 


W: H. ‘Brittai—ft, and the Secretary i is Mr. E. Howarth, Public 
Museum, Sheffield, to’ which address communications *from 
members who propose*to read papers should be sent. 


AT the annual meeting of the Iron and Steel Institute, to be 
held on Thursday. and Friday, May's ami 6, under the pre- 
sidency of Mr. Edward I Martiñ, the Bessemer gold medal for 
1898 will’be presented to Mr. Richard ePrice-Williams in re- 
cognition of the active part he took in the éarly days of the 
use of steel on railways. Amofig the subjects of papess that 
are expected to be read and discussed i are: The iron „industry of 
the Urals, by Prof. H. Bauerman sate solution theory of iron, 
by the Baron Hanns Jiiptner von Jonstorff; brittleness in soft 
steel, by Mr. C. H. Ridsdale ; allotropic iron and carbon, by Mr. 
E. H. Saniter; the crystalline structure of iron, by Mr, J. E. Stead. 

THE third annual Congress of the South-eastern Union of 
Scientific Societies will be held in the Town Hall, Croydon, 
on June 2-4. On Thursday evening, June 2, the President- 
elect, Prof. G. S. Boulger, will deliver the annual address, 
Among the papers to be read on the following day are— 
entomology as a scientific pursuit, by Mr. J. W. Tutt; the 
place of geology in education, by Prof. Logan Lobley; the 
nature of the soil in connection with the distributions of plants 
and animals, by Dr. 'H. Franklin Parsons; natural gas in 
Sussex, by Mr. C. Dawson., On Saturday, June 4, a discussion 
will take place on ideals for natural hjstory societies, and how 
to attain them; and Mr. E. M. Holmes will read a paper on 
botanical work still wanting. workers. 
by the local committee, illugtrating the natural history of 
the neighbourhood and other subjects, will be _ open during 
the Congress. 

THE Times correspond¥nt at Athens writes, under date 
April 18 :—The French Sthool of Archzology was to-day the 
scene of a brilliant assembly. The King, who was accompanied 
by the Crown Prince and Princes: George and Nicholas, arrived 
at eleven o’clock, and tendered his congratulations to M. 
Homolle, director of the School, on the occasion of its jubilee. 
M. Zaimis (the Prime Minister), M. Romas (President of the 
Chamber), M. Delyanni, M. Ralli, and all the principal 
members of Athenian society were present, together with a 

egreat concourse of foreign visitors. In thé cowrse of an in- 
teresjing address, M.* Homolle made the announcement that 
M. Syngros, the Greek millionaire, had decided to erect a 
museum at Delphi, Speethes were then delivered by M. 
Cavias, i in the name of the Geek Archzeological Society, by, 
Dr. Dörpfeld on, behalf ofẹthe “foreign schools in Athens, and’ 
by M. Collignon, as representing various French scientific in- 
stitutions. 
also delivered an addréss, ° . 


By establishing a National Zoological, Park, having for its chief 


objegt@the collection and „preservation of American animals ` 


likely GA becom® extinet, the Smithsonian, Znstitution hgs been 
s 4 


A museum arranged 


Count d’Ormesson, the French Minister in Athens, $ 
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the’ means of developing‘an intelligent j ipterest in such ollegtions 
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gearhing two hwnfired and ffy, thetres to the apparatus.® 


‘in the United States, and ,hgs stimulited other enterprises of a ‘Connection with the earth was, made by meafis of «swords 


similar character. Anfong, similar zoological preserves, which 
have been projected and established i in the United States since 
*the establishment of the National Zoological Park, are the follow- 


ing +The’ Blue Mountain’ Foyest Park, established by the late 
_ Mr. Austin Corbin, is a’ large tract of forest and abandoned 
farm Jang, ‘situated in the western ‘port ogNew Hampshire, com- 


prising an enclosed atea of 26, oosacres. e Within this enelosure’ 
are kept about 4a00 wild animals, incfuding 74-bis8a, 200 
- moose; 1500 élk,-1700° “deer of. different species,eand 150 wild 
boars. : These animals afe gapidly maltiplying, and, with the 
“exception of the bison, which are sheltered and fed during | the 
' pinter, live in perfect ; :feeedom.: «In the , Adirondack , region of 


. New-York a! game preserve of goco acres has been stocked with 


elk, Virginia deer, mule deer, ‘rabbits, plæasapts, &c., and Mr. 
W,,C. Whitney has established a preserve of 1000 acres in the 
Berkshire hills, neat Lenox, Mass., where he maintains not 
‘only the species of animals above mentioned, but also bison and 
antelope. Other. preserves are Ne-ha-sa-ne Park, in the 
Adirondacks, 8008 acres; 3 *Tranquilaity Park, near Allamuchy, 
NY. 4000 acres; the Alling pres@rve® near Tacoma, Wash., 
5000 acres ; North Lodge, near St, Paul, Minn., 400 acres, and 
“Furlough Lodge, i in the Catskills, New York, 600 acres. These 
tarehll fenced enclosures, wéll stocked with animals. At Pitts- 
burg, Pgnnsylvania, in, oye of the public parks, a number of 
buildings intended for the exhibition of animals are being con- 
:Structed. These are already nearing completion, and will cost 
-more than 200,000 dollars, exclusive of the animals they are to 
:contain. A further collection of buildings and enclosures in- 
tended for American animals only is also projected for that city. 
. Finally, the New York Zoological Society has obtained from 
the city of New York a grant of some 261 acres in the southern 
portion of Bronx Park, near that city, for the purpose of estab- 
‘ishing there a zoological ‘garden, which is to be free’ to the: 
public for at least five days in each'week.. Plans are’ now being 
-prepared for the development of.a collection on the most 
‘generous and. attractive scale. The bulletin issued by the 
‘Society states that it is expected that there will be at oncespent 
“125,000 dollars for preparing the ground, and 250,000 dollars for 
buildings and enclosuyes. 1? 3 
THE colony of beavers in the National Zoological Park, 
“Washington, have now made themselves completely at home. 
The animals have constructed ghree large dams, one of which is 
at least 4 feet high. Each of these has been built wholly by the: 
beavers themselves, either frgm trees felled by them within the 
enclosure or from branches furnisfed thèm for food. They cut 
‘this material into suitable lengths, Which they drag to the water, 
float to the dam, and there combine with mud and twigs to form 
a compact structure. In connection with each dam they have 
built houses, together with several smaller burrows in the bank. 
The entrance to the houses is always under water, and can only 
be reached by diving. -The animals have become quite accus- 
tomed to the presence of man, and it is believed that under pro- 
per restrictions the public may be allowed to see them at work, 
Dr. A. SLABY, professor of electro-mechanics and he&t- 
mechanics in the Technical High School at ,Charlot#enburg, 
contributes to the Century Mggazine (April) an illustrated 
-article upon telegraphy by electric waves—stroméelegraphie or 
“‘telegraphy by circu” hę terms it. Prof. Slaby describes 
how he succeeded in establishing communication between 
Schöneberg, near Berlin, and Rangsdorf, at a distance of twenty- 
one kilometres. The Emperor of Germany ordered the balloon 
department of the army*to assist in the experiments, and 
balloons were anchored at the two places chosen for the 
transmitting and receiving” ‘stations. At both staffogs thin 
copper wire was fastened to the baskets of the, @alloons, 
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‘apparatus. ' 


-parable the periods ought to be the same. 


“Stuck in the ground. gihe first telegram received under thee l 
conditions is reprod@ced in the article, and the clearness of the 

` Morse charæèters upon it is most remarkable. 
-of the dots and dashes seems all the mote noteworthy becarfe 


The distinctness 


of the highly electrical condition of the atmosphgy on th day ob 
the experiments., The results demonstrated the possibility of « 
using captive balloons on the high sea for purposer*of com- 
munication by ethereal telegraphy. In place of balloons, kites 
of the modefn form can be used ; for Prof. Slaby says a few ex- 
periments have conyinced. him that they are ‘perfectly adapted 
t@ cagrying the thin wires required to connect with the 
In connection with Prof.. SJabygs- observations, it 
is noteworthy that, during the past few months successful ex- 
periments on electrical communication without intervening 
wires have been made at places on the South Coast, under 
the direction of Signor Marconi, Regular communication has 
been maintained between Bournemouth and Alum Bay—the 
distance between the two stations being about 14} miles. 
Signals have also been exchanged between stations 18 miles 


‘apart, and arrangements are being made to test the capabi- 


lities of the instruments to receive at Cherbourg signals trans: 
mitted at Bournemouth—the intervening distance being about 
60 miles, 

THE concluding part of the 26th Ergäëneungstand of Peter- 
manns Mittheilungen contains a very comprehensive account of 
tħe distyibution of rainfall over the solid portions of the globe, 
by Dr. A. Supan. The first rain-chart of the world was pub- 


lished by Prof. E. Loomis in 1882, in the American Journal of . 


Scéence. During the last fifteen years the number of rainfall 
stations has greatly increased, and the quality of the observations 
has, generally speaking, much improved. Still the distribution 
is far from satisfactory, as more than half of the observations 
emanate from Europe, and even there large tracts are badly 
represented. The construction of a rain-chart always presents 


‘great difficulties, because the distribution of rainfall depends’ so 


greatly upon local conditions, upon the exposure of the gauges, 
and the accurate measurement of snow. And tobe strictly com- 
But in a compre- 
hensive work, such as that now in question, the author has no 


choice but to select the best available materials, and this Dr. 
Supanehas done, and gives full particulars as to the sources from 
which the information is obtained. 


In addition to tables giving 
the monthly and yearly values, the author gives a full discession 
of the rainfall of various districts, ad the charts show very 
clearly both the mean annual amounts and the seasonal distri- 
bution. The work forms a valuable cofftribution ‘to our kriow: 
ledge of the subject. s e. a . 
REFERRING to theerepogt from Vienna that Rr. Schiff has 
successfully treated cases of lupus vulgaris Sy means of Röntgen 
rays, éhe British Medical Journal remarks that his @rocess is 
to set up an independent inflammation in the lepoid area by ex- 
, posing the part to a very intense radiation. So far; investigations 
into the germicidal effects of Röntgen rays have” gone to show 
that their activity in this respect is not greater than that of 
ordinary light. But Dr. Schiffs result i is not a exmjcidal one 8 
and it is known that inflammation, and” even, necro result 
from exposure in certain cases, although the determining factor 
Which leads R's injury in some case$ Butengt in others under 
apparently simildr conditions is unknoyn. ‘Tt is not, however, 
altogether impyobable that Dr. r. chiff s results, maj be due toa 
‘direct germicidal action of Rottgtn rays òn the tubercle bacillus. 
Light is delét8rious to this S grganisyn, and Dr, Finset, Sf Copen- 
hagen, hagfreported cases Sfcure fn lupus by protracted exposure 
to concentrated® light, se arranged that the ae eialet rays 


predominated. De f . ee. 


e 





“We, have weceived the ‘first part (for 1896" 97) of the 77ans- 
deans: og.the British Mycological Society. Descriptions ase 
given of several.new Fungi,-or of specieS yew to Britain. 


à TuE Botantsches “Ggntralblatt states that Dr. Œ. Marchesetti 
Shas undertaken a botani¢algexpedition to Upper Egypt and Pales- 
“tines. * and Dregf. Pedersen (of Copenhagen), an investigation 


* ofthe vegetation of Disco Island, Greenland. 


AT the venerable age ‘of ninety, Prof. R. A, Philippi resighs 
the directorship of t the National Museum at Sastiago, Chile, 
avhich-he has held for ae -thfee years. | 
his son, ; ! 


AS «Circular i No.ef3,” the United States naiten “of 
Agriculture (Division of Botany) publishes. a description, with 
excellent drawings, ‘of the edible and poisonous Fungi natives of 
the States, ‘by: Mr. Frederick V. Colville; 


Pror. D. P. PENHALLOW reprints from the: Zrensactions of 
the, Royal Society of Canada a useful review of Canadian 
botany. from 1800 to 1895, being a paper: read ‘before the 
Botanical Section, at the last meeting of the British Association. 


THE American Naturalist for ‘February gives a full account i 


of thé first arinual meeting of the Society for Plant’ Morphology 
and Physiology, held at Ithaca, N.Y., on December 28 and 29, 
1897, at Which many importarit and interesting botanical eee 
were read.. x ` , 


THE Botanical Gazette for March gives a list of thé persons 
officially, désignated by the Government as botanists or myco- 
logists in the United States, fifty in number, These are situated 
at fifty-one ‘State experiment stations. Every State in the Union, 
with the exception of*ten, has its State botanist; New York and 
Connecticut having two each. 


THE firm of J. B. ‘Bailligre et fils, of Paris, is publishing a: 


** Bibliographie Botanique,” to appear in five monthly parts of 
32 pp., each of two columns. 
„letters Arto Cy will appear ‘shortly. The titles of about 10,000 
volumes‘and pamphlets will be included in the work ; the date 


-of publication, number of pages, and some ‘account of the 


contents'will, in each case, be included. 


UNDER the title, Dée Metamorphose der Pfanzen, am 
‘Lichte ‘palgonțologischer Thatsachein, the well-known palæont- 
ologist, P Potonié adduces arguments, derived from the geo- 
logical history of planty, in favour ofthe view that’ all the 


higher, forths of vegetable life have been derived, by metamor- - 


_phosis, ‘from, the. forking of an archaic thalloid structure. ° 


o THE Biologische Centralblatt céntinues to publish a succes- 


siori” of intergsting papers. in both, branches of Biology. The: 


phenomena of impfegnation in the Rhizopods, non-saxual pro- 
pagatiom in' Phanerogams, the relationship bétween thg arctic 
-ang the: antarctic plankton, spermatogenesis in Paludina vivi- 


: Paka, the relationships between: ‘Phanerogams and €ryptogams,. 


eare among thé subjects discussed i in the most recent numbers, 


n ` We learn; from the Journal of Botany, that a new British flora 


is in aoe by the. Rev, E., É. Linton, who will take the 
London ®atalogue fox the basis í of his work, A large number of 


es fofnts,”sand not a few, distinct species, have been added to our 


flora girce the. plibficatéon of the last edition of the ‘existifig. 


‘manual’, ; “The publication ig ealso announced of.a flora of 
Cheshire by theate Teord desfabley, Whigh wil? be edited by 
‘Mr. Spemosr Moore. .The flora of Kent, by Mr. Fe J. Hanbury 
and the Rev. E. Ss. Marshalls negrky ready 4 for Aan i 


~o Petermann s- Mittheilungen contairfs a new geglog cal map of. 


* Java and Madura, by Dr. R. D. M. Verbeek, whith is a con- 
"9, No. 1486, voL; 57] © 


-islands to their geological stfuctwte. 


Heis succeeded by Í 





‘modern"theories of the formation of petroleum. 





The first fascicle, comprising the 
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sidesable advance on thai | published by oe in 185 g 8’ 
short paper discusšes the ranog of the topegraphy of the 


Dr. Max *BCKERT, of Leipsig, contributes @ paper to Peier; 


. MANNS Mittheilungen on the Karren and, Schratten distriets of 


the German Alps. Various forfhs of primary and secondary 


. Karren are recggnised.; the most typical “form gccusring in pure 


chalk,at levels where Yreathging i is erealgh og: e. betWech 1600 
and 4foo metres. © + z . 


IN a paper*published in phe Zeitschr ift fiir praktische Geologie, 
Prof® Dr. -Rudolf Zuberyeof ‘the University of. Lauberg, discussés 
The: author 
believes that the hypotheses at present 4n the field are either too 
purely chemical or too purely geological; and he criticises a 
number -of theg frdin this point of view, without, however, 
advancing anything’ definitely new: to take their place, Es 


WE have received. a reprint, from the Amer ican Antiguariàie, 
of a paper on the geography of the Tsimshian Indians, by Mr. 
G. A, Dorsey. TheeTsimghian Indians form one of the most 


important stocks..of the North- wêst; they inhabit villages on 


the Nass and Skeena ‘rivers of British, Columbia, and are distinct 
in language from the ‘neighbouring tribes. , Mr.” Dorsey’ s paper 


„chiefly consists of a,list of the villages, and notes as to name, 


position, &c., of each. eae P 

THE “instruments devised for recording the occurrence of an 
earthquake, or analysing its motion ave very numerous, and are 
described in many scientific journals. ` Dr. R, Ehlert has, there- 


fore, rendered a great service by collecting and classifying im 


‘one memoir (Gerland’s Beiträge zur Geoph, pystk, vol. ii.) the 


accounts of all’ the more important ‘seismogiaphs ` and seismo- 
scopes that have so far been constructed. . : 


THE latest addition (No. 1084) to the Smithsonian Miscel- 
laneous Collections is a ‘* Bibliography. (1748-1896) of the 
Metals of the Platinum ‚Group ”—platinum, palladium, irid w, 
rhodium, osmium, ruthenium—by Prof. J. L.’ Howe. ‘The 
publication of this volume was recommended, by the Committee 


-of the American Association for the Advancement. of Science 


having charge of indexing chemical literature. All papers upop 


„metals:of the platinum group found in scientific literature to the 
close of 1896 are given in the rder of the date. of appearance, 


and are also indexed according to subjects and authors. It is 
thus easy to determine what papers have been published upon 
the physical and chemical characteristics and properties of any 
members of the platinum g®oup 6f metals, The volume -will 


| therefore be of the highes@ valug to many scientific investi- 
gators; and by publishing it the Smithsonian. Institution has 


increased the obligations which men’.of science owe to the 
Institution for making works of this character available, 


° THE additions to the Zoological Society’s Gardens during the 


‘past week include a Macaque Monkey (Macacus cynomolgus, 8°) 
‘from India, presented by My. H. Times ; a Silver-batked Fox 


(Cani chama), a Suricate (Suricata tetradactyla) from South 
Africa, presented by Mr. W. Champion; a Grey-breasted 
Parrak@et (Mbjopsitiacus monachus) from Monte Video, pre- 
sented’ by ‘Mrs, Evelyn Heaghcote ; a Gold Pheasant ( Thart- 
malem picta, 8 ) from Ghina, ‘presented by Mrs. Abbot Robinson 5 
a Long- necked, Chelodine (Chelodina ZoRgicollts) from Australia, 
presented by Mr. R. Kirkwood ; an Isabelline Bear: (Ursus 


-tsabellinus) from India, depostted ; a Red-vented Cockatoo 


(Cacatua hematuropygia) from the Philippine Islands, two Toco. 
Toucans (Ramphastos toro) from Guidna, a Lapwing (Vanellus 


‘cristatus, two Knots (Tringa canugus) from: Lincolnshire, pur- 


‘chased; a Gayal (Bibos frontalis, 9 ), a Monflon (Odis musimon, 
å), a Hog Deer (Cervus pordnus, 9 ), born ip- the Gardene. 
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* OUR ASTRONOMICAL COLUMN, 


COMET “PERRINE.—Thé following Ís a continuation d the 
ephemeris of Comet Pegrine*{or the ensuing weeke from Prof. H. 
Kreutz’s computation :— ‘ 


e © 1898 o RA , °° Dec. _ Br. 
hom s 5 Pd 
April 22 23 ¢8 19 +460 15°0 0°64 
23 53 37 46 503 * 
: 24 ao 23 58, 57 sy 47 243 
e e25. O 4-19 oe #7 57% 
26 2 °, 9 42 8 88 287 ... 058 
e 27 so 6. 48 9590 % 
28 o 20 32 +49 281, 


THE Avrora Spectrém,—Prof , C. Pickering tellæus in 
a Circular (No. 28) of the Harvard College Observatery that 
the attempts made at photographing the spectrum of the aurora 
dhave proved successful, Mr. Edward S. King having obtained 
two plates, one on April 1, 1897, and the other this year on 
March 15. On the first of these photographs four bright lines 
weye visible after an exposure of 147 minutes, but uncertainty 
existed as to the w&ve-lengths of these lines. In the more 
recent negative two bright lines were.obtained after an exposure 
of 141 minutes, e brightest of these extends from 3892 to 
3925, the wave-lehgth of the second being 4285. Assuming 
that these two lines were photogeiphed in 1897, the wave- 
lengths of the four dines then obtaimed ewould ‘be 3862, -3922, 
4288, 4694.: e . i 

As regards the first two lines, 3862'and 3922, nothing as yet 
can, be said, as visual observations of the aurora have not 
extended so far. The line 4288 seems probably to be the same 
as obserwed in previoug awrore by Lemström, Wijkander and 
Oettingen, the wave-lengghs given by them being 426, 428 and 
424 respectively. The last of the four lines at 469 is a well- 
observed aurora line, having been seen ne less than nine times 
by observers ; its probable origin is the hot carbon band, which 
extends from 467-474. 

Prof. Pickering mentions that the spectroscope employed to 
obtain these photographs was not specially designed for the 
purpose, but a new instrument is in course of construction with 
which it is hoped better results will be obtained. 


THE MOVEMENT OF SOLAR FacuL#.—By a minute study 
of the magnificent series of observations on sun-spots, made by 
Carrington and Spérer, the difference between the times of 
rotation of the spots in different latitudes has. been determined 
with great accuracy. Thus a strict relation was found to exist 
between the angular velocity of any spot and its latitude, the 
former decreasing as the latter increased. Dunér further showed 
that exactly a similar law existed in the case of the general 
surface of the sun, but ‘with this exception, that the velocities of 
each latitude for latitude did not agree. An interesting inquiry 
was then to investigate the bghaviour of the facule, which 
recent photographic methods have shown are so numerous over 
the solar disc. Faculæ, as many observers of the sun know, are 
not such stable phenomena as spots ; nevertheless Wilsing, after 
a laborious investigation, came tothe conclusion that they were 
imbued with a velocity that was ‘const&nt for all latitudes, and 
equal to a movement, of 14°627 in °24 hours. Belopolsky, at a 
later date, adopted a different method of investigation, and was 
ied to draw the conclusion that facule obeyed the same law of 
the variation of the angular velocity of rotation as the spots. 
More recently Wolfer, after a method somewhat analogous to 
that employed by Wilsing, came to the same conclusion as that 
arrived at by Belopolsky. : 

In consequence of the high importance that would be 
attached to a definite result of sqsinteresting a problem, Dr. W. 
Stratonoff has undertaken a very complete investigation of the 
whole subjéct, using as his data the fine photographs that h&ve 
been obtained in the last few years (Afémozres de I’ gcadémie 
Impériale des Sciences de St. P&ersbourg. Classe Physico- 
Mathématigne, vol. v. No. 11). * Out of a total number of 400 
plates, for the years 1891-1894, he used*234 for this re$earch, 
as will be seen from the foMowing list, showing by whom they 

e J 


were taken :— i 
e 


1891 60 æ. -Belopo®&ky. a 
1892 57 oe coe vo 
1893 76... «e, * and Stratonoff. - 
1894 4I Stratonoff, Orbinsky and Evdokimoff. 
—_ e 
Total 234 vA ee ; m $ ? 
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Vie cannot enter gt length into ¢he details of the method’ M.. 
Stratonoff has entployed in ‘this font: investigation, bit must * 
confine ourselves simply to the results aStained. The measitre, 
ments of the heliograppic latitudes and longithdes 8f ach of th 
1062 faculee émploygd are given in the communication in one 
table, while g second is confined to the hejiographic latitude of 
each facula with its angular velocity of rotgtion. The sum total 
of the research is that Wilsing’s resulg is not corroborated, for fte 
is found that the faculæ in different latitudes do not move with ae 


constant velocity; in fact, the variation of the Angular velocity , 


of rotation must be represented by a more complicated Jaw than 

that in use for the spots. For latitudes o°-8° the angular 

velocity of ghe faculæ remains nearly constant; from 9°-16° it 

decreases rather rapidly to the,extent of nearly 0°45; for some 

range of latitude the velocity becomes &gain nearly constant, © 
tgnding to increase rather than decrease. A rapidly slowing 

down of about 0°'5 takes place between latitudes 25° to 34°, and ' 
after that in higher latitudes a very gradua®dintinution in velocity ` 
is noticed more pronounced than was the case in the equatorial ° 
zone. Thus it will be seen that velocities of rotation at the 
highest and lowest latitudes differ by nearly a-‘degree,: the 

characters of this variation being the same for both hemispheres. | 
Spots, it may be added, have the tendency to .dimiñish the’ 
velocity of rotation of facule. As regards the movements of 
faculæ, spots, and the solar surface, the facul in’ àll latitudes 

have the greatest velocity of rotation ; then come the spots which 

move more slowly, and lastly the solar surface, which ‘has the 

least movement of all. M. Stratonoff suggests ‘that perhaps 

these facts owe their origin in their difference of heights above 

the envelope of the sun. The author concludes his -intevesting’’ 
paper with a series of instructive curves which ‘convey’ very 

clearly to the eye the results of the investigation. 





FEAST AND ALCOHOLIC FERMENTATION.’ 


THOUGH the knowledge of the existence of alcoholic fer- 
mentation and the preparation of alcoholic liquids dates 

back to very remote antiquity, it is only within comparatively 
recent. times that an accurate acquaintance with the actual 
nature of the process has been obtained. By the older writers 
many processes have been confused together under the name 
fermentation, though they have nothing in common but the 
evolution of gas which takes place as they goon. The true 
alcoholic fermentation, the formation of gas in the intestines of, 
animals, and the effervescence which takes place when am acidis 
poured upon chalk, have all thus been grouped together as com- 
parable phenomena. Of these different processes however, that , 
of alcoholic fermentation has been made most widely‘a subject of , 
study, and from about the end of the seventeenth century definite 
views as to what it really consists of have been entertained: by 
scientific men. ` : 

The correspondence between the alcoholic fermentation of the 
wort of beer, the must of wine and other saccharjne-liquids, and 
the disengagement of a gas under the infiltience of leaven in the 
manufacture of bread, had been noticed at a considerably eSrlier 
period. Very strange ideas were entertained as te the nature, 
and action of the leaven. It was by some writers held to be of 
the same nature as that of the hypothet®al philosopher's stone, 
and just as the latter was supposed to be gble to.transmute, all. 
metals by contact with them, so the leaven ‘was considered to bt 
able, in some occult way, tovtransform the dough iato something 
resembling itself. One fact of importance comes out amidst all , 
the nmss of confusion, though its interpretation leaveg much to , 
be desired. This is the discovery that a very small quarttity of 
leaven is.cepable of transforming an almost indefinite amount ef , 
the dough. The dough was, however, thought te be converted’, 
into leaven, anq the capability established was distorted’ into 2@, 
mark of identity with the philosopher’s stone. , ~, it 

It was known, ¢oo, at an early date that besides,an, evolutions 
of gas, alcoholic fermentation is alw&ys accon by the 
formation of a deposit®in the fermenting liqhid, whicl®takes the 
form sometimes of a sediment, sometimes ofe scum floating ən the 
surface. Byenany writers considerable impoyéance was attached 
to this deposit, and to it was attributed gome special occylt force 
capable of dgtermining the ch§ges which could “be observed. 
These changes were held by Some inveStigators to be chemical 
in nature, Set still to be altogether different -frame ordinary 
chemical factions. i 
‘the sixteefith cepfury, suggests that the deposited matter, com- 
‘municates to, the liquid*a kind of internal inflammation, and, 
a e 


e ®t ee 


Valergin, who wrote towards the close of- ` 


‘was different from the spirit of the wine. 


e i 
edetermines thereby a purifigation of it, separating its limpid ffgm 
its turbid cogstituents. Valentin realised that alcohol makes* 
ifpappearance in the,fermenting liquid, but supposed that it was 
isome way pre-existent in the extract ofthe gernsinated barley 
grains, ind became active and capable of distilPation only after 
being liberated from fmpurities which accompanied ft, and which 
pesked its special proj€rties. 

Van Helmont, who wrot@in 1648, though confusing fermenta- 
tion with effer¥@cence, like most writers of the time, yet dis- 
tinguished that a special gas, which he called the ‘‘ gas of wine,” 
was prodifted during the former action, and pointed out that it 
. 


, Attention was drawn to a distinclion between effervescence 


„and fermentation by desa Boé if®1659 and by Lemery in 1675. 


The first of these writers held the sounder view as to this 
difference, stating that in effervescence the chief reaction $ on® 
of combination, whileein fermentation it is a question of de- 
composition. Lemery held, less accurately, that the chief 
difference between them was one of relative rapidity, fermen- 
tation being a slower and more complicated process. This 
theory of fermentation is stated by himself in the following 
words :— , ‘ 

‘* Pour expliquer cet effet, il faut savoir que le moust contient 
beaucoup de sel essential; ce sel comme volatil. faisant effort 
dans la fermentation pour se détacher des parties huileuses par 
lesquelles il etait comme lié, il les pénètre, il les divise et il les 
écarte jusqu’a ce que par ses pointes subtiles et tranchantes, il 
les ait raréfiées en esprit ; cet effort ‘cause |’ébullition qui arrive 
au vin, et en méme temps sa purification ; car il en fait séparer 
et écarter les parties les plus grossiéres en forme d’écume, dont 
une portion s’attache et se pétrifie aux côtés du vase, et l’autre 
se précipite au fond, c’est ce qu’on appelle le tartre et la lie. 
Vesprit inflammable du vin mest donc autre chose qu’une huile 
exaltée par des sels.” _ 8 

Apparently the’ first ideas on the subject that may be re- 
garded as at all clear, were advanced by Becher in 1682, and 
they mark an epoch in. the development of our knowledge of it, 
This author ascertained the fundamental fact that only sac- 
charine liquids are capable of undergoing alcoholic fermenta- 
tion, and he showed that the alcohol does not exist as such in 
the original must of wine, but is formed during the operation of 
fermentation. Becher thought its formation to be due to a 
kind of combustion, as he ascertained that access of air is 
needed to set up the phenomenon. 

About the same time a theory of the nature of fermentation 
was advanced, which has much in common with the ideas 
maintained in later times by Liebig. This was due to Willis 
and to Stahl, both of whom entertained similar opinions on 
the subject. It was that the ferment which they recognised 
as the factor that started the operation is a body possessing 
a peculiar internal movement or vibration, and that it transmits 
this vibration to the fermenting material." Of course iif the 
condition of chemical science at the time, there was no satis- 
factory stagement possiBle as to the nature of the changes caused 
by’such vibration, but Stahl suggested that various decomposi- 
tions and refombinations resulted therefrom, ` 

The next marked advance in our knowledge mus be 
associated with the name of Lavoisier a century or more later. 
Up to his time no quentitative researches into the subject had 
been cagied out. The bodies capable of fermentation had 
been ascertained up go a certain pænt; besides the alcoholic, 
the acetic fermentation had been discovered, 'ʻand a general 
analogy hed been established between fermentation and pftre- 
factign. The preducts of these fermentations had been ascer- 
tahal to be carbonic dioxide, alcohol, and acetic acid. Very 
little acquaintance had been made with the ferment, which was 
Shortly to be recognised as a definite vegetable organism. 

While Becher dirst pointed out the necessity for the presence 
& sugar ingha fermenting liquid, Lavoisier studłed quantitatively 
the rela liggaes he sugar fo the derivatives of it formed during 
the fermerfation, and came to éhe conclusfon that the operation 
consists bf ¢ separation of.the sugar into two parts, one of which 
becomes oxygenatet fo fam carbonic dioxide, wibe the othe® 
is convéréed into alcohole He says that if it were possible to 
recombine’ these two substance®$alcohol and carleqnic dioxide, 
sugar would again be forfned. ° ° 

‘It ig apparent that though Lavoisier’s methodg òf analysis 

were imperfect, and his figureSsinaccfimite in conseq@nce, yet 

his general conclusiogs were sound. Towards the year 1815 

analyses by „Gay-Lussac, -Thénard, and de Sayssure fixed 
e 
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definitely the compositiog of sugar ant alcohol. These mores 
accurate analyses confirmed *Lavoisier’s position, but revealed a 
discrepancy whéch for a long time r¢hhaitied unexplained. Com- 
putation of the composition of sugar based upon the CO, and- 
alcohol formed during its feryfenfation pointed tosits having the , 
formula CgH,.0¢ (taking the modern values of the atomic weights), 
the decomposition béfng capable gf expression ‘by the equation 
CyH.0,=2C,H,0+2CO,. The analysis made by Gay-Lussac 
and Thénard of cane-sugar itself, demanded thè formula 
CisHe,On. These authors Vere ‘unable to account for the dis- 
crepanéy which remaip&d uneXplained till Dubrunfaut in 1832 
observ@d that before cane-sugar could fermertt, it became frans- 
formed into another form of sugar which is non-crystellisable. 
Durnag and Boullay in 1838 tried to geloncile the discrepancy by 
assuming that the fermentation is accompanied by the absorption. 
of water, We have in the work of these, three investigators the 
substance of what we now know to be true, that the fermentation è 
of cane-sugar involves two processes, the hydrolysis of the cane- 
sugar with the formatien of hexoses, and the decomposition of 
these with the forftation of alcohol and carbonic dioxide. i 

During the progress of these investigation$ into the chemistry 
of fermentation a certain study of the fermenting body was being 
carried on by various observers. As long ag® as 1680 the yeast 
of beer was exaynined microscopically by Leuwénhcek, who stated 
that it was composed of*littlesoveid or Spherical globules, but was 
not able to determine theirenature. Subsequent writers con- 
sidered them to be of animal origin, but very Uttle was definitely 
ascertained about, them till the fourth decade of the present 
century, when Cagniard de Latouy, repeating Leuwenhcel’s 
experiments, saw that yeast is composedeof a mass of organised 
globules capable of reproduction by byddjng, and appegring to 
belong to the vegetable kingdom. Hé concluded that very 
probably they disengaged the carbonic dioxide and fermented 
the liquid by some effect of their vegetation. Before de Latour 
and writers contemporary with him the yeast was generally 
considered to be of an animal rather than a vegetable nature, 
this view being promulgated especially by Fabroni, Desmaziéres, 
and Astier, the latter of whom held that it could only live at the 
expense of the sugar which it decomposed. Since the time of 
Meyen the true systematic position of yeast has been recognised. 

‘The work of Astier and.of C. de Latour laid the foundation 
for the more complete and satisfactory views of Pasteur, ‘whose. 
researches have thrown so much light upon the whole process. 
of fermentation. ; : 

One of the most important discoveries that we owe to Pasteur 
is that alcoholic fermentation is accompanied by the coincident 
formation of glycerine and succinic acid, and that, therefore, 
the equation given aboye by no means represents all that is 
taking place in a fermenting liquid. Withqut committing him- 
self to an equation to represent the whole decomposition, Pasteur 
determined by quantitative methods that about 4 per cent. of 
the sugar which disappears in th® process of fermentation does. 
not give rise to alcohol, but to glycerine and succinic acid. 
In addition to ordinary ethylic alcohol, also small quantities of 
higher alcohols, in varying quantities, are always or generally ` 
formed. . . 0 y 

Pasteur’s theory of fermentation is the natural outcome and 
the completion of the ideas of Asfier and of C, de Latour. 
In his own words it may be stated: ‘** Mon opinion la plus 
arrêtée sur la nature de la fermentation alcoolique est celle-ci = 
L’acte chimique de la fermentation est essentiellement un 
phénomène corrélatif d'un acte vital, commengant et s’arrétant 
avec ce denier. Je pense qu'il n'y a jamais fermentation al- 
coolique sans qu’il y ait simultanément organisation, dévelop- 
pement, multiplication de globules, ou vie continuée, pour 
suivie, des globules déjà formés, ¥ 

This hypothesis, originally advanced by C. de IJsatour, did 
not, however, obtain aceeptance at once. It was opposed 
strongly 8 Liebig, who put forward a view which is a modi- 
fication of that advocated so long before by Willis and by 
Stahl. ,According to Liebig, the cause of fermentation is an 
internal ‘nolecylar movement or vikyatior» which a body in the 
course of its decofnposition confgiunicates to other matters whose 
elements are held together with very feeble affinity. Liebig 
‘says: ‘La leyvuge de bière, et en général -foutes les: matières 
animales et végétales en putréfaction, reportent sur d’autres 
„corps Pétat de décomposition dans lequtl elles se trouvent elles- 
mêmes; le mouvement qui, par la perturbation d'équilibre, 
simprime è leurs propres éléments, $e communique également 
(aux éléntents des caps qui se trouvent en contact avec elles.” 
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° This explanation seemed to apply éo all fermentStions be- 
sides the alcoholic one, apd was “for that reason favourably 
received by many; some, infeed, @hinking that al fermentations 
were fundamentally alike, and that the different products were 


» due to the deguee of the alteration Sf the decomppsing substance. 


This view led to the idea that the action of the yeast was 
not due to its vital professes, but rather to a decgmposition of 
its proteid constituents regarded simply as nitrogenous sub- 
stange. | . ° e e 

A third hypotpesig was advanced by  erzelius who thought 
that fermentation is & contacts action due go a catalytje force. 
This idea has met ‘vith very. little support. 7 
, Pastedx’s biological explasatiog of the action of yeast 
gradually made itself accepted, even go a certain extentemodi- 
fying Liebig’s position. The latter chemist, in Mis later 
writings, while adhering to his theory of a molecular vibration, 

"insists that it is not antagonistic to Pasteur’s views, but that 
‘the movement is set up by the organisms in the course of their 
vital activity. er 

«The dependence of alcoholic fermentation on the presence of 
yeast in a living afd active condition seemed, so far as the 
earlier observers went, to be absolu®, and the power of the 
organism to bring it about appeared to indicate a special 
property of the yeast cell, The question, however, was soon 
raised whether or no this, proper@y wab, shared by other or- 
ganisms than this simple one; whetlfer, in fact, it was not 
rather a manifestateon of certain powers of vegetable protoplasm 
when placed “under abnormal conditions. Reasons for holding 
thg latter view were soon farthcoming. 

In 1869 MM. Lechastier and Bellamy published an account 
of some experimentsgmade with ripe fruits, which they kept 
for several months in the absence pf oxygen. They found that 
under these conditions the fruits gave off continuously a certain 
quantity of CO,, and that at the en@ of the experiment the 
pulp contained a measurable quantity of alcohol. Microscopic 
examination of the pulp showed it to be free from any yeast 
cells. These observations were shortly afterwards confirmed 
by Pasteur. : 

In speculating as to the part which these fermentative pro- 
cesses play in the life of the vegetable cell, Pasteur came to the 
conclusion that the fermentative power was connected with 
nutrition in the absence of free oxygen, and that the effort to 
obtain oxygen under these conditions led to the decomposition 
of the sugar. He strengthened himself in this opinion by ex- 
periments on the cultivation of yeast in the absence of free 
oxygen, carried on side by side with others in which the gas 
was supplied freely-to the organism. In these experiments he 
found that the relative weights of yeast formed and sugar de- 
composed were very¢#ifferent under the two conditions. When 
no oxygen was supplied, fermentation was very slow, and for one 
part of yeast.formed 60 to 80 parts of sugar disappeared. When 


’ oxygen was admitted the fermentation was very rapid, but for 


one part of yeast formed not @nore than 4 to 10 parts of sugar 
were decomposed. This difference was not due to any weaken- 
ing of the energy of the yeast in the second case, for when some 
of it was removed and made to Æt on®sugar in the absence of 
oxygen, it behaved jest as gid thag which was used in the first 
experiment. . . f 

In this way Pasteur was led to hold that fermentation is a 
kind of intra-molecular respiration, a view which, however, Was 
not allowed to pass without challenge, 

Schiitzenberger argues against it with some force, pointing 
out at the outset that there seems to be a cohtradiction between 
the facts and Pasteur’s inferences. In the presence of free 
oxygen we have a very active fermentation set up, while the, 
yeast is said to possess less fermntative power. Schiitzenberger 
claims that the fermentative power is not the same thing’ asethe 
power of growth, nutrition, and miiltiplication; thgt it is a 
distinct quality which exists in the yeast cells so lon as they 
are living, but is not directly related to the respiratory process. 

He bases his view on experiments carvied out to ascermin how 
respiration is affected*undeg changed conditions.» The resultshe 
obtained were briefly the following :— . 

_ (1) Ina watery liquid without sugar, but containing oxygen 

in solution, the qhantity of oxygen absorbedein unit time by a 

gramme of yeast is constant,ewhateyer proportion of oxygen is 
resent, 

(2) In a saccharine liquid, containing alsoalbuminous matter, 

and with oxygen in solution, the same result is obtaimeg, except 

that the quantity absorbed ip unit time is greater. * 


e id 
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) latter always undergo conversion or hydrolysis, 


e A e 
e (8) In two digestfons, carried on*si#e by side for somt time, * 


one being supplied continuously withfoxygen amd the othey 
eprived of it, the former produced most algéhol. è s a 

If the decis posijat of the sugar had been the resultgof the 
respiratory activity of the yeast cells at the expense of uh com- 
bined oxygen of the sugar, it would seem that fermentation 
should either not have taken place atall th the presence of frês 


oxygen, or that it should have been much less than in the other, 


case, whereas the reverse is what is found. 


Hence, Schiitzenberger comes to the conclusion, that the 5 


sugar is alimentary and not respiratory, 

Pasteur’s,thdbry has also found a powerful opponent in 
Naegeli, who held views much like those advanced by Liebig, 
Willis and Stahl. e thought that the decomposition of the 
sugar_is brought about by vibrations of the plasma molecules, 
tfans&rred to the fermentable substance, and that it takes 
place to a small extent only inside the cells, but to a much 
greater one in the liquid outside them. ° 

A great development of our knowledge of the details óf 
fermentation has taken place during the last twenty years, due 
in large measure to the labours of Hansen. Prior to 1878 
much uncertainty prevailed concerning the true Saccharomy: 
cetes. By most laborious and careful cultivation, an ac- 
quaintance has been made by him with the life-history and 
mode of behaviour under various conditions of six definite 
species of these fungi. Other investigators have described other 
species, and a copious literature has sprung up on the subject. 

Another fact of importance has also been ascertained 
which explains the discrepancies of analysis observed so long 
ago by Gay-Lussac, Dumas and others. It was mentioned 
above, that the composition of the fermented sugar as com- 
puted from the measurement of the CO, and alcohol it 
furnished, must be expressed by the formula C,H).0g 
while fhe analysis of cane-sugar showed it to be CHa, Oy. 
Dumas suggested that it took up water during the alcoholic 
fermentation. It is now known that this hydrolysis takes. 
place before such a fermentation begins, and that it is set 
up by a special enzyme which can be extracted from yeast. If 
a watery extract be made of yeast pressed till nearly or quite 
dry, the cells give up to the solvent a body which has been 
called zverinu or invertase. “When a liquid containing this. 
is added to a solution of cane-sugar, the latter is found to be: 
very rapidly split up according to the equation i 


CHO + HyO = CeHy2Og + CelT120 61 A 


Two sugars are formed, one of which rotages a .beam of 
polarised light to the right, the other.to the left, These, which. 
were on this account termed dextrose and /evitlose respectively, 
are now known as glucose and fructose. These two sugars are 
those which undergo the alcoholic fermentation, while the cane- 
sugar itself is incapable of so behaving. The extract of the 
yeast*can carry out the hydrolysis without the cells themselves: 
being present. j s 

More recently still, the sugar a/fose, which is the psgoduct 
formed by the action. of diastase nm starch, and which is 
consequently always present in malted grain, has been ascer- 
tainêd to undergo a similar hydrolysis to cane-sugar, but to 
yield two molecules of. glucose in consequence. The enzyme 
which causes this hydrolysis is also preseft in the malt. Itas 
called by some writerg g/wcase, by others mal/ase. - æ 

Fischer states that such £n hydrolysis isgnecess@ry in the case 
of all polysaccharides, or sugars with the empirical formula 
Cota On. Thus the sugars which are immediately @apable of 
giving rise to alcohol are especially glucose and fructose; 
those whfch are commonly found in the liquids whiclf dte 
fermentable being, in addition, cane-sugar and*maltose. The 

and form one dt 

both of the former. d : ~ 4 

The course,of Sction on mixtures gf these gug@rsein the pre- 
sence of different spegies of yeast is often en Mgaa Thus 
Hansen’s six true species of Saccharomycetes ali hydrolyse 
both cane-sugar and maltose, besides tarrying on alĉoholic 
ermentatio® of their products. S.eMarxehnus differs in snot 
attacking maltése, while S. mesdbranefactens feyment$ none of 
them, and dvs not contain ifvertase, Other organisms have 
similar idigsyncrages. R 


Fischer advances a hypothesis to explain this gita? variety of + «a - 


action, which throws a great deel of*light on the subject. Re- 

cognising, as igis now possible to do, tha» different sugars have 

different melecular configurations, he suggests that the ferment- 
> 


i and some Ofthe most salient ppints. 


w February xr, byeDr. }. H. Gladstone, F.R.S. 
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ə ative principle of “the yea$t, whatever it maf be, must possess 2 
corresponding or compfgmentary configuration, and so be able 
te-come igto"very tlose-relation to the molecule of the sugar ft 
Eent, much as a key can only unfast ê lock for which it is 
constripted and to whose parts its own shape cdtresponds. The 
configuration of the two fitting as it were into each other, the 
etisruption of the suga? molecule by the action or possibly vibra- 
tion ofdhe fermentative principle becomes conceivable. 

Fischer does*@ot base this hypothesis upon supposition merely, 
but has tested it by studying the action of some of the soluble 
enzymes tipon the bodies they attack. His results with inver- 
tase are very interesting. “According to Van ®t Hoff’s stereo- 
chemical theory, there are possibly to be found two methyl- 
glucosides, a and 8, evhich differ only in their configuration. 
Fischer synthesised both these bodies and heated a quantity of 
each with 20 times its volume of invertase solution to 30-%3° 
At the end of sometinse about half of the a body was hydrolysed, 
yielding*glucose as one ofits products. The 8 body underwent no 
change. Yet the two methyl-glucosides have the same composi- 
tion, are formed from the same alcohol (methyl alcohol) and 

- from the same sugar (glucose), and differ only in the configuration 
of a single carbon atom rendered asymmetric by the introduc- 
tion of the methyl group into the sugar. i 

The great advances made in the study of fermentations under 
the action of solublė enyzmes during late years, has drawn the 
attention of many to the possibility of the secretion of an alcohol- 
producing enyzme by the yeast cells. Itis evident that the intro- 
duction of the idea of an enyzme need not involve a new view 
as to what fermentation itself is. It is only necessary to sub- 
stitute the secreted enzyme for the protoplasm of the cell, as the 
active agent in the process. 

The idea was advancèd some time ago by Berthelot, who 
compared both lactic and alcoholic fermentations to. the cony 
version of starch into sugar. It has also been sugge&ted by 
Moritz Traube and by Hoppe-Seyler. 

The enyzme has, according to Buchner, actually been prepared 
from very active yeast by grinding the cells and squeezing the fluid 
contents from the resulting mass under the very heavy pressure 
of §00 atmospheres to the square inch. 

As a review, of Buchner’s work appeared in this journal com- 
paratively recently, it is not necessary to recount his experiments 
in detail. > 

The discovery, should it be confirmed; deals a very heavy 
blow to the vibration theories of fermentation due to Liebig and 
Naegeli. ‘Their views are only tehable’on the theory that most, 
if not all, of theaction takes place in the liquid outside the cells, 


` If Buchner is correct, and the work is done by means of an 


enzyme, it must necessarily be ziztra-ced/ular, for enzymes, so far 
as they have at present been investigated, ‘show no tendency to 
diffuse through such a membrane as the cell wall. It also 
militates against Pasteur’s theory of intramoleciilar respiration, 
which demands the idea of the decomposition being brought 
about by chemital action between the protoplasm and the body 
from whioh it, according to the theory, obtains its oxygen. 

J. REYNOLDS GREEN. 





METARS USED BY THE GREAT 
NATIONS OF ANTIQUITY) .. 


At the begifning ef this century little was known of the great 
nations of antiquity, except through the classic poets and 
historigns@and the sacred writings of the Hebrew people. Ance 
thensour knowledke has been enormously increased by the labours 
of s@holars and explorers ; the ruins of ancient cities have been 
exhumed, and fhe contemporary literature of Egypt and Assyria, 
Mscribed on papyri or tablets of clay, and painted or carved on 
the walls of tem@les, palaces and tombs, has been deciphered. 
hat is im sbg respects still more important isy that objects 
found 4 © ruins save thrown great light upon the daily life 
of the pgople, and their ornaméntal and useful arts. One of the 
departraents of this Mhquiry concerns the metals used by th 
diffrent nations, and at th®.different epochs of their History; an 
it is to tlfis that my attention wil] be confined thisevening. The 
difficulty I experience ig the vastgamount of mattrial; and I 
cannot attempt anything more than a general view of ghe subject, 
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bordgriif on the easternghalf of the Mediterranean, and stretch® 
ing eastwards to the Persiafi Gulf. „The time, so far as Egyptis 
concerned, ingludes the whaje pariod from the first Pharaoh, _ 
Menes, to the conquest of the country by Alexander the Great ; 
ranging from’ about B.C. 44Soeto B.C. 332. ‘Fhe chronology 
employed ar Sa is that of Dr. Wallis Budge, of the British 
Museum, whp has adopted in the mf@in that of Brugsch Bey, 
This period of 4000 years appears to, me reasonable, and errs, if 
anything, on the sideof ngoderatiow. Our knowledge af the 
other nations does ngt extend to anything like so remote a 
time. ° Par .` .. 


ry "e 
EGYPT. , i 
If we take a$ our starting®oin® Seneferù’s triumphal tablet in 
Wad? Magħara, in the®Sinaitic peninsula, we see the king 
flourishing ‘his: battle-axe over the head of his enemy. This 
symbolises the conquest of the copper®and turquoise’mines of 
that region; and implies, of course, their previous existence as a 
source of wealth. Iņ the hieroglyphic inscription above his 
head there is notenly the king's name spelt phonetically, but in 
the royal titles are seen two ideographs. which bear upon ur 
subject. One is the necklace or ‘ornamental collar which is the 
well-known symbol for gold ; and the other #n.axe, the head of 
which resembles rather that of a copper than of a stone weapon. 
These titles Have no erefergncg to the meta themselves, but 
mean ‘‘ Golden Horus ” and,‘ Beneficent Divinity.” Before such 
symbols could be used to express abstract ideas, they must have 
been well known in their concrete form, e dase assigned to 
Seneferu is B.C. 3750 y but the discoveries of the past year have 
put in our possession the: actual m@talg themselves, of a m&ch 
greater antiquity. M. de Morgan, late Director General of 
Antiquities in Egypt, has explored arf ef rmous royal tomb at 
Nagada, the centre chamberef which @ontained the mummy of 
the Pharaoh, with the, cartouche of King Menes, the reputed 
first King of Egypt. [fit ‘be really ‘his tomb, ‘the probable date 
will be B.C. 4400. What is interesting to us is that in two of 
the chambers, among a multitude of articles made of ivory, 
quartz, porphyry, wood, alabaster, tortoiseshell, mother-of-pearl, 
obsidian, earthenware, cornelian, glass and cloth, there were 
found some small pieces of metal, viz. two or three morsels of 
gold, and a long bead of that meta! of a somewhat crescent form, 
together with some articles of copper—a kind of button, a bead, 
and some fine wire. The button was analysed by M. Berthelot, 
the well-known French chemist‘and politician, to whém we are 
indebted for the examination of a very large number of ancient 
metallic objects ; he states that it is-nearly pure copper, without 
arsenic or any other metal in notable proportion. : i 
These are the oldest metallic objects in the world to which 
we can assign a probable date. But Prof. Flinders Petrie had 
discovered, three years ago, also at Nagadk, a'great number of 
objects of the same charactér, and among them a few small 
copper implements, Some filings from a, dagger, a celt; and a 
little harpoon were analysed by me, and found to consist of 
practically pure copper, without any trace of tin, The remains 
of these filings are in the little bottles on the table. The age of 
these tools must be comparable withethat of the royal tomb, and 
may possibly be even older. x 
Of about the same period? and perhaps even earlier, are a 
number of tombs at and near Abydos, which have been explored 
by, M. Amélineau, bearing the names of kings unknown ‘to 
history, accompanied. by hieroglyphics of archaic form. In 
these have been found larger quantities of copper utensils, viz, 
pats, hatchets, needles, chisels, &c., which M. Berthelot also 
finds to be nearly pure metal, but some contain a little arsenic. 
It would appear, therefore, that the Egyptians, at the very be- 
ginning of the historic period sere acquainted with the’ use of 
gold and copper. Letus follow the history of these’ two'metals, 
beginning with gold, which, as it is generally found native, was 
probablygthe first known to man. ote ete 
According tó a letter just received by me from M. Berthelot, 
all or nearly all the ancient gold’ that he has examiried’ contains 
more Gf, less silver. This pale’ coloureg ‘gold is sometimes 
termed electruif;and was found in gfeat quantity in Asia Minor, 
where the Pactolus and other stfeams ‘‘ rolled’ down theif golden 
sands.” Gold is ftequently represemted in the Bgyptian sculptures 
and pictures ; for*instance, in the very interesting scenes of social 
life at Beni Hassan, cerca 8.C, 2480, illustrations of ‘which I now 
throw upon the screen, we.see the goldsmiths making jewellery, 
weighing out the metal, melting it irə their little furnaces with 
the aid eof blowpipe and pincers, washing.it, and working it 
into the Pwoper for: S In the picture. of a bazgar at Thebeswe 
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fied a lady bargaining for‘: necklet; and in another pieture we 
see the weighing of thick rings of gold afd of,silver, which Were 
used as articles of exchange. *I wish -I could shoy you the ex- 
quisite gold jewellery, inlaid with gems, found. in the tombs 
gf four princesses buried at Dahstfir, about B.e. 2350, and 
which is ‘now exhibited in the museum of Gizeh; but I can 
throw upon the screen theephotggraph of thefeautifyl enamelled 
gold necklace of Queen Ahhotpu, B.C. 1700. The great kings 
Seti T..and Rameses II., B.q 1300, worked extengive gold mines 
in Nubia, ‘which yielded gold free frofn silPer.? 

To retyyn to thè history-of cgppér. If, the inscriptigits we 
cannot @istinguish between copper and its various alloy@, for 
they are all expressed by the gengral term chem, and the symbol 
of the battle-axe blade. Bât jf we cAn get the substance étself 
and analyse it, we know what' we are dealing with. «Many 
specimens of copper implements dating from the fourth to the 
sexth dynasty, say from B.C. 3750 to 3100, have been examined. 
They consist of almost pure copper. One of the earliest, 
analysed by me, was a, piece of a vesseldrom El Kab, which 
contained 98 per cent. of copper, the remainfng 2 per cent. 
being made up of Bismuth, arsenic, lead, iron, sulphur, and 
oxygen, evidently the impurities inthe original ore. 

It was evidently v@ry important for the Egyptians to harden 
the copper as much as possible ; and this might ke effected in 
several ways: (1 by harfmering,g(2) Wy the admixture of 
arsenic, (3) by the admixtur® of tig, (49 by the admixture of 
zinc, (5) by the pregence of a certain amount of oxygen in the 
form of cuprofs oxide. As to arsenic, .some of the. oldest 
copper implements contain a notable quantity. Dr. Percy 
fount 2-29 per cent. in a knife which was dug up some distance 
below a sigtue of Rameges,II. ; and I found 3'9 per cent, in a 
hatchet from Kahun, dating back to B.C. 2300. Itis said, how- 
ever, that the addition of 0'5 per ceift. of arsenic is sufficient to 
produce a hardening effect ; and many epecimens of ancient 
copper implements contain this amount, though the proportion 
of arsenic in copper ores themselves rarely exceeds o'I per cent. 

As to the mixture of tin. It is well known that bronze, the 
alloy of copper and tin, is stronger than pure copper. The 
extent of this depends upon the proportion of the two metals, 
and probably on other circumstances. The oldest supposed 
occurrence of an admixture of tin is in a bronze rod found by 
Flinders Petrie in a mastaba at Medum, probably of the fourth 
dynasty, which I found to contain 9'1 per cent. of tin. It seemed 
so improbable that tin should be employed at so remote a period, 
and that in sufficient quantity to make what we call gun-metal, 
that I was suspicious of its genuineness, notwithstanding the 
very circumstantial account of its discovery ; but M. Berthelot 
has since found in a ring from a tomb at Dahshur, believed to 
be not much later thap the third dynasty, 8:2 per cent. of tin ; 
and in a vase of the sixth dynasty, 5°68 per cent. of tin. These 
seem to restore the credit of Dr. Petrie’s specimen. At a later 
period weak bronzes become cofimon. Thus, at Kahun tools 
found in a carpenter’s basket gby Prof. Petrie contained varying 
amounts of tin from 0°5 to I0'O per cent.; 6 or 7 per cent. 
of tin was subsequently common. Bronze implements abound 
in Egypt. I am able not oily to ¢hrow upon the screen repre- 
sentations of arrow- and spear-heads and battle-axes, but, 
through the kindness*of Sih” fohn Evans, to show a beautiful 
large spear-head with an inscription of King Kames (B.c. 1750) 
down the blade. I am also'indebted to Prof. Flinders Petrie 
and Dr, Walker for this collection of implements of the twelfth 


dynasty from Illąhun, including a fine mirror with ivory handle, 


necklets, and-a bronze casting for a knife which was never 
finished ; also many objects of the eighteenth dynasty, or there- 
-abouts, such as a sword, dagger and axe, together with mirrors, 
bracelets, earrings and pendan, and a steelyard. My own 
collection ‘c@ntains specimens ‘of what are believed to be razors 
of different types, and small statuettes. e 
As to the admixture of zinc. There does not seem so%be any 
specimen of brass, properly so called, found in Egypt within the 
period of our inquiry ; but various attempts are known ta have 
been made to imitate geld, of which aurochalcum is an in§Stance, 
and that may have been yellow byass. a i 
As to oxygen. It is generally supposed to exdést in copper in 
the form of the red ¥uprous oxide’; and most of,the copper, and’ 
many of the bronze, implements have,a covering of this sub- 
> a 


2 Since the lecture was delivered the Egypt Exploration Fund has issued 
a memoir, under the title of ** Deshasheh,” from which it appears that in the 
very ancient tombs at that place thers were found a few gold “heads and 
copper, objects, and a picture of an artificer weighing #copper boy? 
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stang. This is caed by the graduel formation of at oxy- e 
chloride of copper through the action off alkaline chlorides in 
the soil, aided by the air and moisture. “Berthelot Sas workede 
out the chemistry of thæ substance very fully, and sh®@wg how" 
when once form@d i@ gradually works its way into ung solid 
metal, transfffming it into the suboxide, and frequently dis- 
integrating it. Some good specimens of @little bronze images, 
suffering this disintegration are exhibited by Mr. Joseph $fford. : 
Two at least of the copper adzes on the tabl@onsist to the 
extent of 30 or more per cent. of oxide of copper; they are ° 
exceedingly hard, and it becomes a question whether the 
formation of thes oxide is due to the slow chemical change, or 
whether it w& purposely produced in the manufacture in order 
to harden them. The effect of @ifferent proportions of oxygen 
on the tenacity of c8pper is known to be very various, and 
ce@ain®y deserves further investigation. ` 

It is difficult, or rather impossible, tg express in definite 
figures the advantage gained by the ancient Egyptian, metal- 
lurgists through this alloying of the copper. Arsenic, tin, or 
zinc may and do affect the hardness or the tenacity, or the 
elasticity, in different ways, and also according to the proportion 
of the metal united with the copper. Thus there are several 
very different kinds of alloys of copper and tin, though they are 
all included undergthe name of bronze; moreover, a piece of 
copper which has been exposed to a considerable stress is 
permanently altered in its properties. Again, in any table of 
numerical values it should be taken into account whether the 
copper with which the alloys are compared had been made’as 
pure as possible, or contained a normal amount of oxygen. 
We must rest contented with the knowledge that copper can be 
rendered stronger and more serviceable by these means, and 
that the ancient artificers were acquainted with the fact. 

After the extensive use of copper and bronze in ancient 
Egypt, ofher metals. were gradually employed. Silver, as dis- 
tinct from electrum, seems to have been little used, except for 
ornamental purposes.” The diadem of one of the kings named 
Antef (B.C. about 2700), and that of the Princess Noubhotep 
(B.C. 2400), were made of silver and gold. Silver also occurs 
among the beautiful jewellery of the princesses buried at 
Dahshur, and that of Queen Ahhotpu. But when the inter- 
course between Egypt and the neighbouring nations of Asia was 
better established, silver became much more common; thus we 
find it frequently mentioned in the Great Harris papyrus (B.C. 
1200), in which the King Rameses III. describes his magnificent 
presents to the temples and priesthood of Egypt. The metal 
lead also occurs frequently in the same lists, andgwas used, as 
elsewhere, for mixing with copper and tin in the formation of 
the easily fusible bronze used for statuary. 

Tin has a more interesting history. We have found it used in 
combination with copper as far back as perhaps B.C. 3400, and 
enormous quantities of it must have been afterwards employed. 
It is Mill a question whether in the first instance some 
stanniferous copper ore was used, or whether she Egyptians 
found that the addition of a certain blacle mineral wag advqn- 
tageous for hardening their copper, og whether from early*days 
they reduced the metal from its ore ant added it tethe copper 
in thé furnace. That, at any rate, they were afterwards 
acquainted with the metal itself, is cleaf from the discovery by 
Flinders Petrie of a small ring at Gurob (gec. 1450), which, on, 
examination, I found to be of tin, imperfectly reduced from it$ 
ore. Berthelot has afso amalysed what was esseftially a tin 
ring, though alloyed with copper, dating about a century later ; 
and Térof. Church describes a scarab of the same metel, which 
was found on the breast of a mummy of abeut the seventh 
gentury B.@ This metal also appears more than once am$ng 
papyrus of Rameses III., if 
tc zehi” is to be sp translated. o o 

Although kohl, the sulphide of antimony, wastsed for black- 
ening the eyebrọvæ from a very early period, I agpoteaware off. 
any metallic antimony in Egypt of oldêr date a mbea ds 
found by Prof. Petrie &t Illahun én a tomb of about $80 B.C. 
They proved to be fairly pure metal, (It is curious thatthe art 
@ For tabulat@d results of experiments beaeing on these points, sees‘ The 
Testing of Material$ of Construction,” by Pref. Cawthorne Unwth; and 


the second Reporteto the Alloys Rete! Committee of thy Institution of 
Mechanical Enfgineerg, by Profe Hp bette Austen: with the discussion 
thereon.—Prece/ust. Mech. En., April 1893. 

2 In the tranflation of ‘The Book of ihe Dead,” by Dr. Watfis Bdge, 
vol. iii., pubi@hed since the eqike, it appeats that in one of the oldest 
chapters, said to have"been found by Herutataf, abqut B.C. 3600, there is a 
formulary to be sai@ over a garab of greenstone @ncircled with a band of 


refined copper, aad having a ring of silver. . z 
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of preparing this metal wgs gfterwards lost, and only redisc@yered 
in the fifteenth century of our era. » . 
e The perigd of «the {frst use of iron in Egypt is at presenta 
Fatter ef great céntroversy. Some cantend fog its use even in 
the Mythological period, while others would ering it as late as 
800 oł 600 B.c. “Thete exist the cxidised remains of some 
„wedges of iron intewled to keep erect the obelisks of Rameses 


® II. at Tanis, which is near the border of Palestine ; but there is 
* no positive pegof that they were placed there during his reign. 


I have little ‘doubt, however, that the Black Baa, mentioned 
severaftimes in the Harris papyrus, B.C. 1200, is the same as 
the weAas otSnpos of Hesiod; z.e. iron. Inghe long account 
which King Piankhi gives of his invasion of Egypt from the 
Upper Nile, he mentjons iron more than once among the presents 
made to him by the minor chieftains of thë time in token of their 
submission, indicating that at this period, B.C. 700, it was qill 
not very common. é 
e ASSYRIA, 

In the country lying between or near the Euphrates and the 
Tigris we have some antiquities dating, pérhaps, as far back as 
any in Egypt. We have also'a great amount of Accadian and 
Assyrian historical and other literature on tablets and cylinders 
of clay, and on the walls of the great palaces and temples. As 
in the case of Egypt, the discoveries of the remotest age are 
those which have been most recently published. Dr. Peters has 
just given us the records of the explorations of the American 
Oriental Society at Nippur, and describes the successive layers 
of the great temple of Bel. These appear-to indicate the absence 
of metal in very remote periods. The oldest specimens are 
those recently found by M. de Sarzec at Tello (Lagash) in 
Southern Chaldzea. They consist of some votive statuettes, and 
a colossal spear, an adze and curved hatchet, all of copper with- 
out tin, according to M. Berthelot’s analysis. A small vase of 
‘antimony, and a Jargé one of' silver have also been fofnd. ‘The 
period of these is supposed to be some considerable time anterior 
to B.C. 2500, Ac Tel el Sifr, in the same neighbourhood, Mr. 
‘Loftus discovered a large copper factory, in which were 
cauldrons, vases, hammers, hatchets, links of chain, ingots, and 
a great weight of copper dross, together with a piece of lead. 
The date of these is believed to be about B.c. 1500. At Nippur 
the American explorers found at a higher level, in the temple of 
Bel, what they term a jeweller’s shop, which consisted of a -box 
‘full of jewellery, mainly precious stones, but also containing 
some gold and copper nails ; these apparently date from about 
“B.C. 1300. In Babylonian graves and other places of about the 
same periodethere have been found objects made of copper and 

_ iron and silver wire; but the use of metals seems much more 
restricted in these great alluvial plains than in contemporary 
Egypt. Iron, however, was perhaps an exception. According 
to Messrs. Perrot and Chipiez, excavations at Warka seem to 
prove that the Chaldzans made use of iron sooner than the 
Egyptians ; in any case, it was manufactured and employed in 
far greater quantities in Mesopotamia than in the Nile Valley ; 
ip fact,eat Khorsabaf M. Place found hooks and grappling irons, 
fastened by heavy riggs to chain cables, picks, mattocks, 
hammers,*ploughshares, &c., in all about 157 tons weight. Mr. 
Layard also found at Nimroud a large quantity of scale “armour 
of iron in a very decomposed state, but exactly resembling what 

-is represented in tht sculptures of warriors. Of this he collected 
two og three basketfuls. - k . 

Coming fown tq the period of the great Babylonign Empire, 
we find véry large treasures of the precious metals changing 
hands @uring their sanguinary wars. Thus, on the blackeobelisk 
of Shalmanesey II. in the British Museum, we have depicted the 
embassies from different nations bringing their teibute to the 
feet of the king ; the second of these has an inscription reading : 
‘t The tribute of Jehu, son of Omri; silver, geld, bowls of gold, 
vessels of gokl, goblets of gold, pitchers of gold, lead, sceptres 
for the kingss hand, and staves ; I received.@ , The gates of his 
pala alawat, no® at the British Museum, were of stout 

timber: strengthenéd with lands of biénze, and the Trustees 

kindl¥ gave me a small pigce of the metal for analysis ; it yielded 


about 11 per ceiN. f tig. The grandson of this*king, Rimnéon. 


Nardi UL, probably 8.c. 797, took Damasdéus, and the spoil, 
according #0 the inscriptions,@®omprised 2300*tglents of silver, 
20 of gold, 3000 of éopper, so8o of irong together with large 
quantifid of ivory, &c. 2 e 
Lenormant gives twd verses of a’magical hymn toWhe god Fire, 
which exist both ingiccadian and Assyrian ; they ran—‘ Copper, 
* tin, their mixer thou art; gold, silvef, their puréfier thou art.” 
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PALESTINE k aaa 


 . ee 

Between the great fersitories o- Egypt and Assyria lies a 
narrow strip @f country, small in êxtegt, but very important in 
the history of civilisation, commerce and religion. During the 
period of which we are sptaking it was occupies by a succession 
of different nations. It formed part of the possession of the 
great Hittife people. We cangpot r@d their inscriptions, and 
we know little of their history. We have, howevér, bronze 


, 


and silver sealg that'are supposed tg belong to thems and cùrious’ . 


bronge figures. Th 
probably from the 


secħ to have hag abundance? of*silver, 
mjħes of "Bujgardagh in L}caonia., We read 


of Afraham purchasing a piece of land from Ephron thê Hittite - 


for which hesweighed out ‘‘ fourghundred shekels of silver current 
moteey with the merchant.” Hews, in fact, rich in silver and 
gold, and among the presents given to Rebekah were jewels of 
silver and jewels of gold. l 

The first notice of metals in Palestine to which we cam 
give an approximate date is in connection with the invasion 
of that land,-and aher countries further to the eastward, by 
the great Egyptian King Thothmes III. Je led his army 
through the plain of Esdraelon, and ®gained a victory at 
Megiddo, and amongst thé spoil were chariots inlaid with 
gold, chariots and dishes of silver, .cofper, lead, and what 
was apparegtly iron ore. This took plate about B.C. 1600. 
The original of the*longetreaty of peace fnd amity between 
Katesir, King of the Hittites, and Rameses II. is said to 
have been! engraved on tablets of silver. ə i 

When the: Children of Israel left. Egypt "they were, of 
course, acquainted with the metals used in that country. 
They borrowed the jewels of silver and gold of their oppresšors ; 
and of these the golden calf was aftarwerds made. We read, too, 
of the “ brazen serpent,” 1 and of elakorate directions for the use 
of silver, gold, and brass if the construction of the Tabernacle. 
Lead is mentioned oce, but iron seems to have been unknown 
to them, the word never occurring in the Book of Exodus; and 
though it isoceasionally mentioned in the later Books of Numbers, 
Deuteronomy and Joshua, it is always with ,reference, not to 
the Israelites, but to the nations they encountered.» Thus we 
read of the Midianites having gold, silver, copper, iron, tin and 
lead, which were to be purified by passing through the fire; of 
the King of Bashan, a remnant of the Rephaim, who had the 
rare luxury of an iron bedstead, which was kept afterwards as a 
curiosity at Rabbah; and of the spoil of the Amorite city of 
Jericho, comprising gold, silver, copper and iron. Later on the 
Canaanites were formidable with their “ nine hundred chariots 
of iron”; and later still the Philistines, whose champion, 
Goliath of Gath, was clad in armour of bronze, and borea spear 
with a heavy head of iron. Among the materials collected by 
David in rich abundance for the buildjng of the Temple were 
gold, silver, bronze and iron; but the best artificers in metals 
were furnished by Hiram of Tyre, at the request of Solomon. 
During the reign of the latte? there was an immense accumula- 
tion of these precious metals iẹ Jerusalem. The comparative 
value of the different materials is indicated by the words of 
the prophet in describing the Zion of the future, ‘‘ for brass I 
will bring gold, and fos iror®I wil? bring silver, and for wood 
brass, and for stones isore” (Isaiah lx..17), Another prophet 
(Jeremiah vi. 29, 30) uses the simfle of the refining of silver by 
the process of cupellation. 

The great mound of Tel el Hesy affords a very perfect 
example of the débris of town upon town during many centuries ; 
and of the light that these mounds throw upon the progress of 
civilisation. When Joshua, after the decisive victory of Beth- 
horon, led his troops to the plain in the south-west corner of 
Palestine, he besieged and took Lachish, a city of the Amorites. 
It then became an important stronghold of the Israelites : its 
yeissitudes are frequently mentioned at various dates of the 
sacred history, as welleas on the Tel el Amarna tablets. The 
mound®has lately been explored by Messrs. Petrie and Bliss ; 
and in the remains of the Amorite city (perhaps B.C. 1500) 
thene,are large rough,weapons of war, made of copper without 


admixture of, tin ; above this, dating perhaps from 1250 to 800, , 


appear bronze 
but the bronze gradually becomes scarcer, its place being taken 
by iron, till at.the top of the mund there $ little else than that 
metal. The Palestine,Explorgtion Fund has kindly lent me 
specimens of these finds for exhiBition, About. B.C. 700, 


tools, with ar®pccasional piece of silver or lead, ` 


1 The word “brass” at the time of thg translation of our Bible was used - 


indiscrgfinately for copper or any,pf its alloys. In the Old Testament, it 
never refers to the agloy of zinc, to which the term is now confired. s 
& r: . . 
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. Metallice Reflection, and lled Phenomena.” : By Edwin 


e propagation of electro-magnetic waves of frequencies as great 
propaga! g g g 


_. England by Mr. Sidney Ryan, from the tin-bearing gravels of 


` „implements from the pldteau-gravels, and their evidence con- 
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ar@ considered bye the author to'be of Paleolithic type., One of 
them appeared, to have gone thréugh the following stages: firg 
it was fashioned by man into, a Palasflithig implemen’, then it 
was abraded, brokeg and chipped along one edge in the we 
fashion as the ajeged “ Eolithic” working; finallf it was 
stained, marked with glacial striæ, and c@vered with afthin layer 
of white silica. This implement @ppears to prove that 
Paleolithic man lived on the Kentish plateau before or during%ke 
deposit of the plateau-gravels, and that the “ Eolithte® chippisg 
is not the work of man. A long discussion flowed the reading 
of the paper, and was summed up by Dr. Gregory, who replied 
on behalf ofjthe author. Dr. Gregory said he noticed in the 
discussion absolute unanimity on one point: no one denied 
that some of the specimens eghibited were worked by man, and 
that they were genuine plateau-gravel’fints, which must have 
beep flaked before the deposition of the gravels. Every Speaker 
had therefore admitted that man lived in Kent before or during 
the deposition of part of the plateau§sravels. Thanks, there- 
fore, to Mr. B. Harrison’s magnificent perseverante and in- 
dustry, man’s age in Kent had been carried back one’ stage 
further. In the congratulations to Mr. Harrison on that achieve- 
ment, no one would join more heartily than the author. But 
that admission did not affect the question of the ‘specimens 
described as “ Eoliths” or ‘‘rudes.” Those who believed in 
these specimens still could not agree as to which are genuine and 
which are not. He thought the critical points of the paper had 
been ignored in the discussion : no attempt had been made to 
show that the implements were not Palmolithic, or that the 
“ Eolithic ” work was not later than the Paleolithic work. He 
quoted the opinions of Mr. Montgomery Bell and Mr. Harrison 
to show the identity of the working of the broken edge of the 
Paleolith with that ofthe Eoliths. It was only the ‘‘ Eolithic ” 
implements that the author had denied. The wide general 


arfd is mainly concerneg with a recent paper by F. Sẹ Macaulay, 
viz. point groups in relation to curyes( London Math, Soce Proc., 
vol. xxvi. pp. 495-544} —@rof. Beman pdints out the use of z, 
by Euler, to represen? an #mag@ary, thus disSosing of Gauss’s 
claim to: priority.—The remainjng matter consists of shorter 
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.: _ SOCIETIES AND ACADEMIES. 
. rie wes Lonpéxn. « ° 
_ Royal Soci&ty, March 19.“ An*Extension of Yfaxwell’s 
Elecfro-magnetic* Theory of Light to°include Di®persion, 


_Edser, A.R.C.S. Comfnypicated?by Captain W. de We Abney, 
CB, F.RS. . 
_All media are consigered, as far as their properties affect the 


as those of light, to consist of molecules, each comprising, in 
the simplest case, two oppositely chasged atoms at a definite 
distance apart. In an electric field the positive atoms move to 
points of lower, &nd the negative atoms to points of higher 
potential. In doing so a molecule may be subjected to a 
rotational displac@ment, or its constituent atoms may be separated 
more widely froin each other. Equations are determined giving 
the relation of the speciffc inductie capacity (the electric strain 
being stéady) to the molecular digplaaements. 

Maxwell’s wellgknown equations are modified by adding to 
the total displacement current aterm representing the convection 
current per unit‘volume, The existence of free ions is not 
‘considered capable of materially affecting the value of the 
refractgve index for lightewaves. Subsidiary equations represent- 
ing the conditions of the atomic vibrations are assumed, and the 
refractive index, u, is finally givén by the equation 

ca? S c'ag 
. AAE AP Ag 
#2, represents the specific inductive capacity as previously deter- 
mined. ‘ i 

Double refraction in a uniaxal crystal is explained by suppos- 
ing the axes of the molecules to be arranged with their axes all 
parallel to one direction. Electric disturbances perpendicular 
to this direction will produce a molecular rotation, whilst those 
parallel to the molecular axes will produce a separation of the 
constituent atoms, Ilence two different propagational velocities 
will follow. ‘The connections of the above theory with Kerr’s 
well-known: experiments’on the double refraction experienced 
by light when traversing a liquid dielectric subjected to electric 
stress, and the facts of pyro-electricity are obvious. 

“In order to accoynt for the phenomena of the propagation of 
light in metals, a viscous term is added to the equation for the 
molecular vibrations. The square of the refractive index is hence 
derived as a complex quantitf, the imagiriary part ‘being essen- 
tially positive. In those gases where the real part of the re- 
fractive index is a large negative number, it is pointed out that 
the velocity of propagation of light waves will be inversely 
proportional to the’ moftculareviscgsity (and therefore to the 
electrical: resistance): of the makal agreeing with Kundt’s ex- 
perimental relation. a ' 


Geological Society, April 6.—W. Whitaker, F:R.S., 
. President, in thé chair.—Prof. T. Rupert Jones exhibited 
‘and ‘commented upon a series of large stone implements, sent-to 


plateau had’ been the home of a primitive pre-Paleolithic 
people, which, he held, the author’s arguments conclusively 
disproved.—On the grouping of some divisions of Jurassic 
time, by S. S. Buckman. The author argues for an arrange- 
ment in the division of Jurassic time based upon the ‘zoological 
phenomena of the Ammonite fauna. See 

; PARIS Sy ; 

Academy of Sciences, April 12.—M. van Tieghem in 
the'chair.—The President announced to the Academy the recent 
death of M. Aimé Girard, Member of the Section of Rural 
Economy (see p. 587).—Observations relative to the action of 
oxygen upon sulphide of carbon and to the chemical influence of 
light. Preliminary action determining the chemical changes, by 
M. Berthelot. In a mixture of air with the vapour of carbon 
disulphide exposed to diffused light no change was found to have 
occurred at the end of a year. Under the influence of direct 
suglight, however, oxidation soon commences, but is by no 
means completed in a year. The effect produced is, therefore, 
not simply proportional to the luminous intensity, unlike the 
combination of hydrogen. and chlorite, which cammences in 
the most feeble diffused light andejncreases with the intensity. 
—On the absorption of oxygen by pyrogallat® of potassium, 
by M. Berthelot. The principal defect of the common method 
of estimating oxygen consists in the simultaneous formation of 
small quantities of carbonic oxide. Adgnumber of experiments 
‘are described in which the influence’ of temperature, dilution, 
-and the relative proportfons of pyrogaljol and potash upon the 
course of the reaction is ascertained. The afithor concludes 
tlfat, in order that only negligible quantities of carbonic oxide 
‘may be produced, the absorption should beveffected if presgnce 
: of a lafge excess of potash and an amount-of pyrogalloleapable 
_of absorbing four or five times the volume of oxygen likely to 
“be present. *From the products of ‘the réaction an oxyquingne | 
(CgH,O;) may be extracted with ether, after @cidification. ‘his 
compound wifi be described later.-—Flesh angagtasch compéred 
with sugar, as regards nutritive value, in the casg gf@mavorking 
subject, by M. Chanveau.—*Addition to: a preceding com-™ 
“tnunication concerning the theorysof quadratic sort, by M. » 
de Jonquféres. Observations of €onfet “Perrine, mage gt the 
observatory of Algiers, by MM. Rambaud and F.* Sy.—Ex- 
pression #f “the denvaliveg of zheta functions of two arguments; 
by meang of thè squares Of Meta furictions, by M, F Jahnke:-— 
. On thesfstems of differgntial equations satisfied y qtadruply = 
periodic functions ofthe .sec8nd species, by M, M. Krause. 
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the Embabaan in Swaziland (South Africa). Some implements 
lent by Mr. Nicol Brown, and analogous implements of rough 
` quartzite, from’ Somaliland, Jent by the Rev. R. A. Bullen, 
were also exhibited.—Prof. M. G. Seeley exhibited the humérus 
‘of a‘Plegiosaurian in which the substance of the bone was almost 
, entirely replaced by opal. He explained that the, fossil was 
from the opal minés of New South Wales.—On sont Paleolithic 


cerning ‘‘Eolithic” man, by W. Gunnington. Although at 
first ‘inclined to beMeve ghat the chipping on the * Koliths” of 
‘the plateau-gyavelg was the fork of man, the author has ‘beer? 
. led to recant this opinion wi detailed study of specimens 
-lent’or given f& him ‘by Mr™"B. Harrisoa. His reasons are 
` mainly based on’thé facts that the ¢hipping is of different dates, 
even upon the same sfecimen, and that it was produced after the 
specimens were embedded in the gravel. `A further series of 
‘ specimens, which, altiéugh not found actually za%s¢/ in the | On the equ@tions of the theory of elaficity, by MM. Eugène 
* gravels, present undoubted evidence thawthey cam? from these, | and Frap¢ois Cosserat,—Oh the passage of ele@tric-waves Trom 
: . "a 
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impostance of this question was the claim that the Kent . 
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"one foriductor to another, by M. C. Gutton,—On “the thegnic . 
eproperttes of saturated vapoues, by M, E. MatBias.—On a new, 

apparatus for the raising of liquids, by M. G. Trouvé. The 
istrunfent*cqmbinés,th¢ principles of the centrifugal pump and? 
the wayer-Spout. The liquid is given a gy®tory orspiral motion 
_ by nel of a revolying cone, from the larger énd lof which it 
is expe¥led through an orifice placed tangentially. —On the 
ne of magnetisati@n of magnetic pyrites, by M. Pierre 
eiss. When a magnet is*brought near a crystal of the mineral 
no attraction i@pbserved when the plane of the hexagonal base 
eis perpendicular to the lines of force, although it is very marked 
in any other position. Exact experiments are adduced to prove 
that magnetisation can only take place in one plae, the magnetic 
plane.—Rays emitted by compounds of uranium and Of thorium 
by Mme. Sklodowska Curie. ®@study of the influence of the 
rays emitted by various compounds of the two metals upon the 
conductivity of the air. A difference of potential of roo volt$ 
was eslablished bełtweęn the two plates of a condenser (at a 
distance gf 3 centimetres), one of which was covered with a 
uniform layer of the substance under examination. The current 
strength was measured by means of an electrometer. All the 
compounds of uranium and thorium are active ; those of cerium, 
tantalum, and niobium but slightly so. Two minerals of 
uranium, viz. pitchblende (oxide of uranium) and chalcolite 
(phosphate of copper and uranyl), are much more active than 
uranium itself. It is to be observed that the most active ele- 
ments, uranium and thorium, are those which have the highest 
atomic weights.—On a means of augmenting the intensity and 
the rapidity of action of the X-rays, by M. F. Garrigou. . The 
vays are confined during their passage from the source to the 
fluorescent screen or photographic plate by a cylinder of glass 
or metal, They are thus concentrated, and produce the required 
-effect in a shorter time.—On the combinations of pyridine and 
‘trimethylamine with formic and acetic acids, by M. G. André. e 
“The compounds of pyridine described in a previous conimuni- 

«cation have been further investigated, and their heats of form- 
-ation determined. They were found to be completely dis- 
‘sociated on vaporisation. Similar compounds of trimethylamine 
-have now, been prepared, and found to be more stable than the 
„corresponding pyridine derivatives.—Influence of wave move- 

ments upon the development of the larvæ of the frog, by M. 
‘Emile Yung. The eggs of ‘batrachians are naturally deposited 
vin the calm waters of marshes and lakes. The author has 

- studied the effect of continual agitation on their development. 
The freshly fertilised eggs speedily die ; but if the embryo be 

. already formed before agitation commences, development con- 
tinues, althoughethe mortality is great. The surviving tadpoles 
are distinguished by horny formations in the buccal cavity and 

..a remarkable development of the tail. : 





DIARY OF SOCIETIES. 


` THURSDAY, APRIL 21. e 
“Society or ARTs {Indian Section), at 4.30.—Recent Railway Policy in 
__ India: Horace Bell. i 
ULINNE@NgSO@ETY, at 8.—On the Structure of Dendroceros : Prof, Douglas 
Campbell.—On the Pterylosigeof the Owls: W. P. Pycraft.—On the 
Thymus and Bhyroid of MarsUpials : J. Johnston, . 
‘INSTITUTION OF ELECTRICAL ENGINEERS, at 8,—Cost of Generation and 
oy of Electrical Engrgy : R. Hammond. (Continuation of Dis- 
cussion, 


` “CHEMICAL SOCIETY, at saihe Carbohydrates of Barley Straw: C, F. 


Ciess, E. J. Bevan, and Claud Smith.—Isomeric Bornylamines : Dr. M. 
O. Forste™—Songe Derivatives of Benzophegone :@r. F. E. Matthews.— 
"Researches on Camphorig Acid : Dr. S. B. Schryver.—Ballot for Blection 


of Fellows. 
4 e FRIDAY, APRIL 22, i e 
“ROVAL INSTITUTION; at 9.--The Recent Eclipse: W. H, M. Christie, 
R.S. 


e A Society, at 5.—On a Method of Viewing Newton® Rings: 
Rev. T. C. Porter.e k 7 g 
In@rirutTion or CIVIL ENGINEERS, at 8,—New Cut „Swing Bridge, 


e SATURDAY, APRIL 23. ` 
Ge8tocists' AssgageTion (Paddington Station, at 1.4§).e-Excursion to 
Readiggmm Director : J. H. Blake. 
: ° MONDA Ye APRIL 25. ® 
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bition of Stone Implemegts from South Africa: W. J. Penning.—A 
,, Study of African Crania: Frank C. Shrubsall. è 


& 


< NO. 1486, VOL. 57] "e A 
e >» *e e 


° [APRIL 21, 1898 : 
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INSTITUTION of MECHANICAL ENGINEERS, at 7.30. President's Address : 
S. W. Johnson.—First Report to the Gas-Engine Research Committee ; 
Description of Apparatus and Methods, aad Preliminafy Results : Prof. 

4 Frederic W. Burstall.—S@pplesfentary Paper and Adjourned Dikcussion. 
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INSTITUTION OF @LECTRICAL ENGINEERS, at 8. . 

; FRID Y, RrRILe29. 

ROYAL ËNSTITUTION, at 9.~gMagneto-Gptic Rotation and its Explana- 
tion bye Gyrostatic Medium (with Experimental Illustrations}: Prof. 
A. Gray, F.R.S. 

INSTITUTION OF MECHANICAL ENGINEERS, %&t 7.30,—Steam Laundry ẹ 
Machinery : Sidney Tebbutt. 
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_ BACTERIOL ysis OF SE WAGE: 

The Purification of Selage and Watir. By W. J. 
Nibdin, Fel.C., F.C.S., &c. sdate Chemjst and Super- 
intending ` Gas Examiner” to fhe London founty 
Ceuficil and thé late Metropolit&ne Board of* Works. 
Pp, «xv ey 248. Royal Syo (London :«The Sanitary 
Publishing Comparty,.Ltd. 5 1897. ) e 

RECENTLY: there has been an astonishing and sudden 


revival of interest in the question of the action of 


bacteria on dead organic matter. Pasteur’s experiments 
on the production of disease by médrbifgc germs were so 
brilliant that, fer. lọng,, most workers at the subject 
kept very much in ohe groove ;estill there have always 
been ‘those who, ‘working very quietly, ` have been ac- 
“cumulating knewledgeecongerning thé action of bacteria 
on dead material, and the’ pajt tbese ‘organisms play in 
the process, of desintegration of efféte matter. ` 

It has, however, long been known that in nature various, 
‘ptocesses of purificatién Were tindoubtedly intimately’ 
‘associated, with the dife-history of special groups of 
‘bacteria. Certain of these -erganisms, moreover, have 
_ been recognised as playing a tngst' important part in 
` bringing organic material into such’ condition that it 
may be readily oxidised; and in both France and Eng- 
land investigators havé ‘studied this actiori, especially 
‘in connection with’ the organisms that are associated 
with the process’ of nitrification. It 
‘temarkablé that notwithstanding these nunierous ex- 


periments, and in spite of the fact that the importance- 


of the part which bacteria play i in bringing about natural 
decomposition, nitrification and similar chemical pro- 
‘cesses had ‘been-so early recognised, no: systematic 
attempt on any large scale ‘had until comparatively re- 
cently been made to cairy out, artificially, what was 
recognised as being done ona most extensive sĉale in 
nature’s laboratory. Whew once, however, a commence- 
ment had been: made, ghe course of events was by no 
‘means slow, and many invéstigators soon turned their 
attention to the question of the disintegration of the 
“Organic matter in sewage, its pxidation and “ mineral- 
“jsation.” Amongst tlfese later workers, Mr.: W. J. 
Dibdin has taken an important position, and, in» çon- 
nection: with his office as chemist to the London County 
Council, carried on a series of experiments on the bac- 
terial purification of sewage, which in future will certainly 
be looked upon as constituting one of the most important 
parts of the Pioneer work*on the subject that has beer 
‘carried.eout in this country. As the outcome of this 
work, Mr. Dibdin has publislted in- book fom a col- 
lected series of articles on the purification of Sewage and 
water ; and for those who wish eto Obtain, in clear and 
concise form, an &ccoynt of. certain of thg bactefiological 
processes involved in thise/purification, and who wish to 
have a summary of the*®kgemical changes and results 
obtained, no better book,is at present published. Now 
that the question ‘is looked upon as of sufficient im- 
portance to demand he appointment of a Royal Com- 
mission, to assist the Local Governmgnt Boare to gather 
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‘by Mr, Dibdin.. 


is somewhat: 


.free from all objectionable odour? and remáined 
‘fectly sweet on being kept in either open or,closed véssels.. 


e . 
information, sme such book asthat now before ts comes: 
; very opportunely. It is fortunatehdeed, thatthe task of 
supplying gsuch as book has beén ‘undertaken pre. 
whose kngwltdg® of the chemical processes invoffed is of 
a very wide and practical character „who hasa fir know- 
ledge of the essential details ef bacteriology, but whe, 
more important still, has had a.very wide qepefience of the 


actual working of biological filters. The mass q§ material 
aecumulated.in this book does not at first sight appear, 


‘as. the’coficlusions are usually so pithily put, and in such 


simple language, that the @normous amount of work and 


eysiematic iobservation on which they are. founded is 


sometimes almost lost ‘sight of. e 

In order to convey some idea of the scope of this work,. 
‘it may be well to give a brief outline of the ground covered: 
.After d couple of introductory chapters. 
-òn the “history of putrefaction ” and of the attempts that 
haye, from time to’ time, been made to interfere with the: 


‘process of ptitrefdction in sewage and in river-water, and. 
‘after describing.in some detail the various processes of 
-disinfection, deodorisation, precipitation, and ordinary: 
-filtration,.a‘short description of the now famous Massa- 
‘chusetts experiments is given. 


Then follows a very full: 
account of a series of experiments carried out on the 
purification of London sewage in biological filter-beds. 
at. Barking, and the nature and amount of purification. 
brought about in these filter-beds indicated, the measure- 
ment of the purification being taken (æ) from the amount 
of oxygen absorbed ; (4) from the amount of albuminoid 
ammonia got rid of ; and (c) the increase in the quantity 
of nitrates. By. passing the sewage intermittently 
through these filters, and by allowing them to rest and 


-become aerated ‘between the charges, it was found that 


a purification of from 41 to 85 per cent. was obtained ;. 
the whole of the organic matter in suspension was com- 
pletely removed, and an.effluent, in most cases fit to be 
sent into rivers, was obtained. This purification goes. 


-on ‘at' the rate of about three-quarters of a million 
| gallons per acre of biological filter. 


An installation at Sutton was worked on somewhat 
similar lines, but here the filtrate from one bacteria tank. 
was passed through a second, in which the filtering: 
material was of finer grain; gy this means stift better 
results were obtained, 80 per cent. of purification being: 
about the average obtained., Fhe final filtrates were: 
er- 


At Woth Barking and Sutton the coarse suspended. 
matter was strained out and buried, and tge whole of 
the subsequent changes were supposed to be die, to gthe 
action ‘of, aerobic organisms. 

Mr. Dibgin .then gives a description of a system. ° 
which has been worked out by Scott-Moncrieff at ial 
stead, and: Sy Cameron at Exeter, wae Hoth use®an. 
anaerobic chamber in order .to initiate as @ieliVe pren ® e 
liminary bréaking-down of the owganic mattes in the, 
sewage ‘before aerobic orgarasms | fre allowed to act 
upon it. e they hold thatęm this way 3 more active dis- 
integration ofethe org&nie matter is obtained ; ; whilst, ini 
additign?a process of peptpnigation is carfi€d en, with. 
the result that a latge quantity of, the solid ‘material is 
quickly gutown into solution, in Which form it caa be -> 


` 


a 


of 


. 


. e 3 
more réadily acted up@neby aerobic organisms. 
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rt *is,| apart frofn the fact that the author ‘has to. deal with gnclt 


eyident, fron? the des¢yiption given and comments madee interesting matter*-a book thats may with confidence be 


b Bibdin, tĦat*he pins his fath to the aerobic 

aethon though, from ‘the. evidence® given, it seems 
probabl that the aythor may- in time come “to modify 
‘git present position. 

"One o e*gnost interesting sections in the book is 
‘that devgted to the description of the various methods 
-by means of which Mr. Dibdin has obtaingd his results. 
The description of the micro-filter alone veould well 
repay a` perusal of the whol book; the ingenuity ex- 
hibited in -this simple piece of apparatus marking, ou 
Mr. Dibdin as, ifaota born, a well-trained experimenter. 
The methods of determining the amount of nitrates and 
of oxygen absorbed and dissolved, will appear to the 
ordinary reader to be considerably less complex and 
complicated than those usually recommended. This is 
due, in part, to the fact that some of the processes 
have undoubtedly been simplified; but it is due still 
more to the fact that, having worked so much with 
them, Mr. Dibdin is able to give clear and lucid de- 
scriptions of the essential parts of the process without 
overburdening them with details which, from a practical 
point of view, are of little importance. 

A full description is given of the history of the puri- 
fication of the Thames from the time that the reaches 
between Westminster and Waterloo Bridges had their 
banks covered with accumulations of offensive mud, 
deposited from water little better than sewage, to the 
time that fish made their way up the ditches which con- 
tained the effluent from the biological filter-tanks at 
-Barking. .The whole story is one of engineering, 
chemistry and bacteriology, set out in plain matter-of- 
fact form; but Hercules’ task of cleansing the Augean 
stables was mere child’s play to the problem that had 
to be attacked and solved between the years 1855 and 
1895. The concluding chapters of the book are taken 
up with descriptions of some of the methods of ventila- 
tion and deodorisation of sewers ; with a short account of 
‘filtration of potable water ; a description of the character 
of the Londgn water supply; with sections on the 
actiqn, of,soft water*upon lead; on the application of 
the biological process tę the purification of waste water 
from ‘private properties, asylums, schools, &c. ; .and, 
finally, one on the s¥stematic examination of potable 
water. - Appendices on methods of determining the 
amount wf oxygen dissolved in gvater, and a detailed 
report to theeLondof County Council on the experfments 
on the fileration of sewage effluent during the years 
1892 5 complete the work. 

Although the reader may not, and probably ‘will not, 
Aways agree with Mr. Dibdin, the work qn which the 
conclusions are®based appears, in most cases, to be above 
criticism, *T' experiments are set out “irt such form 
a that fei? ene affords ample materia on which to base 
o an opinión , the statistics, observatiogs and descriptions 

are of sch a chatacterethat not only will the¥ assist in 

_ this, but they also’ give evince that Mr. eDibdin has 
< made the subject thoroughly hës own. eHis arguments 
“are batkettby facts and figures, ajl the results*o§ careful 

investigation and of laborious wort, The result i is that 

weshave a book of far more than ordinary iRtgrest, quite. 
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recommended to any wifo take an interest, however 
slight, in the Sybject of tHe*bacterial treatment of sewage. e 
è é G. S. W. 
oe ! ` e 
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SCIENCE AWD ` ‘ART OF BUILDING. ` 
Modet Architecture. A book for arthitects an’ the 


public. By H. H. Stathame F.R.I.B.A., Editor of the 
Builder, &c. 8vo, pp. 275. (London: Chapman and - 
Hall, 1897.) z l 


Britannia Series. By J.° 
8vo, pp. 282. (London: Mac- 


Complete Perspective Course, 
Humphrey Spantpn. 
millan and C&, 1898.) ù 

Notes on Carpentry and Joinery. By Thomas Jay Beans 
8vo, pp. 396. (London: Chapman afd Hall, 1897.) 

HE firsteof thege three, bogks suffers from the too 
prevalent custom 9 $f 3 assigning a title to a book’ 
that conveys the idea of a greater scope and value than 
the contents can candidly be said to justify. ° In the pre- 
face the author fairly states the origin of the bulk of the 
book in a course of lectures dglivered to a glass of 
architectural students, not, it is rue, previously pub- 
lished, but which, we venture to think, should have 
appeared in their primary form, possessing all the in- 
terest and actuality that such deliverances would have 
had; without being dressed up with a title that leads 
the reader to expect a more serious treatment of such 
an extensive subject as modern architecture. 

There are undoubtedly many cultivated people to whom 
a clear account of modern architecture would be of the 
‚greatest interest, inquirers who from time to time, light- 
ing upon some fine modern building, have been puzzled 
at the qualities which they have felt it to possess, but 
which are not, at the same time, those of ancient build- 
ings with which the antiquarian leanings of most English 
people of taste might have made them familiar. Thus 
made dimly conscious of agnew spirit in architecture, 
they have felt a novel ignorance of the aims and ideals 
of a modern art, of which very likely they had not been 
prepared to admit the existence, 

A layman is heard fọ ask an architect, “ What style 
do you call the Imperial “Institute?” or “Who was the 
architect of that fine church of St. Augustine’s, Kilburn, 
which I happened to see the other day?” and so on— 
questions that show how absolute an ignorance of the 
dévelopment of the architecture of the present day exists 
even in cultivated circles. 

e It is to this class, we imagine, that the author intends 
to appeal as the public mentioned in his title; but the 
circumstances of the origin of his book in lectures of the 
kind merftioned above, tells altogether against its useful- 
ness in that respect. It contdins a great deal of criticism 
that wa’ sufficiently useful when glirested to the students 
to whom the fectures wergegiven, but which is out of 
place in a work adaressganto a special class of the 

- public outside. * 

Again, the author's position as editor of the Builder 
placed’ at. his command a large, supply of illustrations 
for these? lectures, from the-plates of his own journal, 


. 
- s bad . 


& 


ae 


ue 


` which are here given in a much redu€ed, and conse- 
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quently very poorly ‘executed, foe 5 but thdigh, the 
Builder retains the leading, position améngst architectural 
papers, it cannot by any. me&ns be held to be a fully 
e representative ree of thé modern arghitecture even 
of England. 
. Very many of the best buildings seve are illustrated 
at all, gither ebecause | the architects do ngt care to pub- 
lish, or, else do net take the ¢roube to, have elaborate 
drawihgs made -solely fof publication ; while,*gn the 
other hand, there is a, floogl of Second- -rate work that is 
. given to the world for obwious commercial reasons® 
To rely upon the illustrated journals for a knowledge 
eof modern work is âs hopeless as the proceedings of an 
American critic, who in all good faith tried riding down 
the main streets of the metropoli? og the top of an 
omnibus, in the expectation of forming an impression of 
the quality of modern architecture in London, 

For a book with this title, the subjects illustrated are 
too incomplete efor it te possess thesscientffic value that 
a comprehensive treatise wopildg contain, and in the 
letterpress the same inadequacy prevails. . 

The best section is that on State and municipal archi- 
tetture, the subject tha? seems to have the greatest in- 
terest for the authgr ;ebut that on the highly important 
question of domesticework is,only slightly treated, and 
that on church architecture is onglines which, we feel, 
would hardly be endorsed by those to whom the greatest 
progress in this branch, in modern times, has been due. 

This is not the only section in which the tone. of the 
work is unfortunate. The style in which it is written is 
hasty and journalistic, and we do not quite ‘like the 
writer’s method of making points by quoting what ap- 
pears to have been said to him in private conversation, 
where views are apt to be expressed with a greater 
vivacity, not to say exaggeration, than’ the speaker would 
use in the more deliberate statement of writing. 

The truth is, that there is no royal road or cheap 
handbook to a,knowledge of modern’ architecture. 
The serious student must hunt up the buildings for him- 
self, even if they are fivegniles from a railway station. 
The performances of a great architect are seldom known 
until his death, and perhaps not even then. The public 
have no knowledge of Nesfield, Devey, or Bentley, to 


take three names at random -ngħe of whom, by the way,- 


are mentioned if this book—except that, as regards the 
last, the writer seems to think that because the new 
Roman Catholic cathedral drawings have not been given 


to the Builder, that therefore “it is a design about which. 


there is a great reluctance to give any definite infotm- 
tion ” 
students interested in thematter have long ago bought 
copies of a publication ‘in which the scale drawings and 
full particulars of this remarkable design dave “been 
given. 

The book on perspective i is one of those innumerable 
works that the mederg craze for ‘examination produces ; A 
it is designed to meet, aseuoted on tHe title-page, the® 
requirements of four ex g bodies, : and as the author 
is instructor to the Royal Naval cadets‘on the Britannia, 
he has the necessary teaching experience to make his 
work likely to be helpful to the unlucky gous con- 
demned to these examinations. Tg the afghitect, for 
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; a very amusing remark. in view of the fact that- 


whom also? the book is * intended, perspective sould 
present itself af an almost indisp@nsable: accomplishments 
but one which it is also far mores{mportant to acquirg. 
through pragtice then theory. It i$ A rule “thet j T- 
spective dr wing? there are many ways of arriving at the 
desired result ; and as a matter of fact, except M a few 
universal points, most draughtsmen have their ovis 
-methods, of reaching a given result. Wearever 5 yet met 
a student who used the method given in Chapter xii. for® 
making a sketch, but possibly it might be, of service to a 
beginner. eAs specimens of drawings—a rather im- 
portant, though geglected point—tke illustrations leave 
gem@thing to be desired, and when architecture is given 
the design is also not the best selgcted. This, un- 
fortunately however, is universal in many text-books. 
In Chapter xvi. the defects of perspective in photography 
are explained, and a useful method of Correction is given, 
constituting a good feature of the work. 

A diagram is also given of howto set a centrolinead, 
showing the increasing value attached to this useful 
instrument, which every student should be taught to 
handle. BEOS 

The book is clearly arranged and well referenced, 
which is an important point for actual use, because 
whatever method of perspective setting-up the student 
uses, it is indispensable that he shoù'd have it at his 
efingers’ ends, so that he may not be hampered in de- 
voting himself to an 4rtistic result in his drawing ; but, 
inasmuch as the memory is apt to be treacherous in 
such matters, facility of reference is an invaluable paing 
of time. 

The volume on carpentry and joinery has also bedn 
written with the special object of preparing for ex- 
aminations, and the present work refers to the first, or 
preliminary course of the City and Guilds Institute,’ 
which is dealt with from a practical point of view ; but a 
better title would be “mensuration, physics, plane and 
solid geometry, &c., as applied to carpentry, &c.,” the 
bulk of the volume being taken up with these subjects. 
The book’ forms a good introduction to the subject, 
whigh we welcome as a method and an inducement for 
the British craftsman to study his craft in a more scientific 
manner than has been the case in¢he past. One or twa 
points might be revised. Fige.53 shows a pointed arch 
intone which is scientifically wrong, as the meeting of 
the, two arches should be a straight joint in order that 
each section may move independertly without causing a 
fracture. Problegn No. go could be descriped accurately 
instead of approximately by the “ wammeļ ” - ‘method, as. 
indeed is explained in Problem 91. It ig, perhaps, 
advisable to adhere only to exact emethods* for the 
workman, as he is liable-to get muddled betweén ‘two 
methods. . ° 

The exercises placed at the ead of each chapter grese 
well arrangefl, and. should teaçh the weukman to think 
for himself—a most important point. eou™ 

Some misprints,are, perhaps, inevitable whene so many, 
r and letters are introduce, fas 39° fog 30° on” 

p. 169. The chapter gge isometric pre jection will be 
found very useful fore explaining joints, &c., but the 
letterigg*to the diagrams ig not as distin ‘ss ét mighte 
be, and coukd be *improved By the author if a future 
Son, is Yequired. The chaptef$ on setting oug of 


a 








«doors and windows are vel arranged, but the joint at 
the feet of principal, rattér and tie-beam in Figs. 24%, 


2.46, 24? amde 24 85 wil? not, it is hoped, be repeated ins 


succeeting volumes: The chapters Sn, the,resolution of 
“fdrces, Mechanical <ontrivanceés, bending mowents, &e., 
giye a prominent plece to the’scientific part of the sub- 
ject, a study which we an with ‘confidence advise the 
craftsman to “@ndertake.* The chapter on the deter- 
Tninatior#of stresses might be made somewhat clearer, 
having regard to the class of man for whore the book is 
intended, if the author would take the forces acfing at any 
‘point always in the sfme ordet, and wosk round with the 
‘sun. Under mechanical contrivances” 
appears , to be ma@degof the screw, which is specially 
mentioned inthe syllabus. We refer with regret to the 
fact that there is no index, which detracts materially 
‘from the value of a well-arranged book. 





A GERMAN POPULAR ASTRONOMY. 

Das Weltgebäude—Eine gemeinverstandliche Himmels- 
kunde. Von Dr. M. Wilhelm Meyer. Mit- 287 
‘ Abbildungen im Text, ro' Karten, und 31 Tafeln, im 
Farbendruck, Heliograviire und Holzschnitt.: (Leipzig 

_ und Wien : Bibliographisches Institut, 1898.) 
N a very handsome volume, well written, well printed, 
and well illustrated, Dr. Meyer has given u$ the 
‘main results of astronomical observation, We may. 
„congratulate both the. author and his readers on the 
‘selection of the facts that has been miade, and submitted 
to consideration. The arrangement of the material has 
-evidently been the subject of much care and thought ; 
‘but we cannot say that the final result commends itself 
-entirely to our judgment, In a short preface, Dr. Meyer 
has intimated the general principles by which he has 
been guided i in | preparing his work. He has wished the 
reader to appreciate the grounds on which certain truths 
have been received, and not simply accept the assertions 
-as an outcome of authoritative teaching. He admits 
that without’ mathematical symbols and analysis it may 
‘be difficult to offer direct proof in Support of many stéte-- 
ments ; but by translating the results of mathematical 
-deductions*into the lahguage of ordinary life, he thinks 
it possible to find an effici€nt substitute. It is not without 
a feeling of apprehension that one reads of threats of 
this kind. Efforts to reproduce mathematical results 
swithoyt the use of the necessary ‘machinery generally 
prove wearisome to the mathemati@ian, &nd unintelligible 
-to the ordinary reader. But pr. Meyer has not taken 
the matter fo ‘seriously, and even in-his chapter on the 
Ne@tofian system avoids ‘the perils of adheripg too 

. closely to his own principles. 

ae Che author hag divided his book into two parts. The 
first, is descriptive, and-in this section his engéavour i is to 
-describgesshie | wole universe as it. may -be “seen with 
4nstruments par ticularly desigted for special ends, The 
scauses fdr “these appefrancts, or ‘the ‘theories ky which 
they maf de explained, arè reserved for the second part. 


* Whether such an arrangement ae satisfactory cag only be 


decided by éhe student. “To an} dhe who aBproaghes the 
Dook with a ‘fair amounteof astronomical knowledge, it 
appears cut in halvea,without sufficient reasop. As it is 
‘impdssiblé within a limited space to de8cribe éach. gection 
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separatel ri the Authors method pf tfeatment may ‘be 
b 


given in the first section, immeđiate]y after describing, 

not at too great length, but adequately, the telescope and 
spectroscope ‘and the processes of photégraphy arid 
photometry. We eave first of alb an account of the 
phases, for the detection of which no telescope i is neces- 
sary, and for whose correct explanation but little ingenatity 
is required. The insir rumeatal examination of the moon 
beginsevith the application of the speetroscope t8 the 
light, and the obvious dedyctiens that follow its use are 
necessrily given. Having discessed the absence of an 
atmosphere, the effect of the sun’s heat, &c., we get to 
the telescope and trace historically the car ‘tography of the 
moon from Hevel to Schmidt. Finally, and also following 
chronological order, We reach the age of photography and 
the delineations of Weinek from the Lick negatives, many 
of which are reproducetl. Particularly good and inter- 
esting are the comparisons instituted between portions of 
the lunar surface ande cerkgine disiticts ‘onethe earth, not 
by any means with theeview of siggesting that the con- 
figurations have beén produced by simitar pyocesses in 
each case, but as a convenient way of illustrating points 
of resemblance or emphasising points of difference. Tite 
Island of -Corsica, the Colorado €ağon, the Yowemite 
Valley are all in turn discwssed arf made to illustrate 
some generic feature an the lunar surface. Altogether it 
is the best description of the moon we have read ; and it 
is only when we come to remember what is omitted, that 
we have any sense of dissatisfaction. For instance, we 
find nothing about the distance of the moon, though the 
diameter is given. This is surely a departure from the 
rule to be purely descriptive, though the description gains 
immensely by it, since it enables comparisons to be 
drawn between similar features on the earth. Moreover, 
while the distance remains undetermined, the diameter 
must be taken on authority ; and this is opposed to the 
fundamental canon of the preface. The geometry of 
eclipses has to be relegated to the second part,-similarly 
with other phenomena depending upon the mass of the 
moon, such as the action of She tides or the effects of 
precession and nutation. The avantage of the arrange- 
ment does not seem evident, nor does it entirely fulfil the 
purpose for which it was; p designed falthough each part is 


. admirable in itself, but wanging in completeness and con- 


nection. The method pursued with the moon is continued 
thrqughout the solar system, though of course there is 
not always the same necessity to return to omitted 
portions. From the members of the solar system we 
pass to‘comets and meteors, and finally to the universe 
of the fixed ‘stars. It goes without saying that these 
chapters are not only correct, but offer us the latest in- 
formation drawn, as they are, from experts in their several 
branches f investigation’ For the author, distrustful of 
his own knowledge, and remembering that the fact of 


‘to-day is liable to be digplaced by the newer discovery of 


to- -morrow, prudgntly placed his manusctipt for correction 
in the hands of yarious authdtities. Thus, *Schiaparelli 
either describes oy confirmsa¥@Vescriptiow of Mars, and 
Dr. Scheiner; of Potsdam,gis responsible for the accuracy 
of the chapters on spectrum analysis. Dr. Ginzel, who 


has Writter,so largely on ancient chronology, is willing 


to ‘assist gre in the discussign of eclipses, while Dr. 
e s l >. («6 @, 


y referring®tq the description of the moon,” 


- e either desgription ofsreager. 





the section on telescopes ha@ also been oVerlooked by a 
competent authority, perhaps @erschel’s giant telescope 
would have been erected at Slough rathér than at Bath ; 
but wherever these eminent authoritfes have co-operated 
with the aythor, it is needless to say that we have an 
admirable regult, correct in afl important particulars. 
Asan example‘of the gharacter“of,the secong? part of 
the work, entitled “ Motion of the Celestial Bofies,” we 
select the chapter or? the*figute of the earth, We make 
this selection the more readily because it affords an apt 
instance, not only ef the successful treatment of a difficult 
subject, but illustrates the thoroughness attempted in 
German popular works.. In English books of similar 
«character the tendency is rather to adhtre to subjects that 
lend themselves to pictorial illustrations of an interesting 
kind, or are capable of easy description, making no great 
demand upon, the attention. Sir Robex Ball, it is true, 
has given us some charmifig @hapfers on the wanderings 
of the Pole, but writers whotwiefd a less facile pen have 
generally" left the subjects connected with geodetic 
measurements severely alone. In the Ipswich Lectures, 
Airy (aught us how a base line was measured, and how 
triangulation wa¥effected ; but his example has not been 
generally followed. Newer tfiethods and more sensational 
results have swallowed up the int®rest that once belonged” 
to the science of exact measurement. But to Dr. Meyer 
the subject is not unwelcome. Adhering to his general 
plan of first showing the main principles underlying any 
process, without introducing needless niceties invented 
to provide against sources of error, he keeps the attention 
of the reader fixed on the main object of the investigation, 
without being lost in the intricacies of detail. In this 
way we see how latitude and longitude are determined, 
the gradual elimination of errors from the observations, 
and the regular approach to scientific accuracy. There 
is nothing wearisome in the account of triangulation, for 
it is brightened“and relieved here and there by references 
to ancient history, to past expeditions, and the results of 
previous measurements. As might be anticipated, one 
does not find much feference to English work, that is 
not the object of the book ; it is not the history of results, 
but the history of méthod thas is under consideration, 
and the countryman of Beg8ef can find all he wants in 
the writings of that astronomer and in the work of the 
“ Europäischen Gradmessung.” The deviations of the 
earth’s figure from that of the surface of an ellipsoid of 
revolution, and the variation of gravity with the causes 
that contribute to it, are set out in great detail, showing 
that the author expects ay audience of very considerable 
intelligence to follow hin}. This is a point that constitutes 
for us the real interest of the book, the evidence iteaffords 
of the existence of more general informatfon than is 
usually to be met with in English readers. The author 
must have been, aware of the eagerness of a,mrge class 
to possess exact informatéon, and has eatered for it ; byt 
we cannot imagine that this book would enjoy a very 
large circulation in this G8untry. Between the mathe- 
matical reader and the “man ih the street” there is a great 
-gulf fixed, which works of this character are calculated 
to bridge, but which at present find no greasgupport from 
° ew. E. P. 
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revision materially impgoved the chapter on gravity, If! Ze Vie: Mode de Mouvement. Essai une T héorie 


Physique des Phénomènes Vitauxe Par EP ért, 
Professéus angLycée d'Angers, &c. Pp. 310. J(Paris r 
Félix @lcan, 1897.) $ - 


WE can hardly suppose that M. @réaubert intends his 
remarkable speculation to be tAken seriouslyjas His cqh- 
tention is that life is essentiady a mode @f motion of the 
ether, and as such is closely allied with elecjyicity and 
magnetism 3 finding, like these forces, its expression but 
not its ogigin in ponderable matter. It is, he maintains,. 
in consequence of the faJure to recognise the ether as 
the true seat of vital activity that*all attempts to explain: 
the phenomena of life on a purely chemical or physical 
basis have hitherto broken down., With the removal of 
“vitality” to the region of the ether, the material diffi-- 
culties vanish ; the connection between vitality and the- 
other forces of the physical universe becomes declared, 
and biology resolves itself essentially into a mere ques- 
tion of mechanics. What then is the true distinction. 
between life, òn the one hand, and light, radiant heat: 
and electricity on the other? The author answers that: 
life is a series, not of vibrations, but of vortex-move- 
ments ; his discovery, in fact, could hardly be better: 
expressed than in the words of the puzzle-headed old 
Athenian in the “ Clouds ”— 


Aivos BactAever, Tov AL ekeAnAands. 


It need, perhaps, scarcely be said that in support of his. 
central position he has nothing to offer but a collection 
of assumptions and analogies, the former practically 
baseless, and the latter more or less loose. He seems, 
indeed, to forget in practice, though he recognises in 
words, the distinction between analogy and identity > 
and anything deserving the name of proof is conspicuously 
lacking. Space will not allow us to deal with his state- 
ments in detail ;"he commits himself to many that would. 
be called in question by both physiologists and mor- 
phologists. We cannot, however, refrain from express- 
ing our wonder that so many writers on evolution should 
virtually ignore the firm foundation laid by Darwin. So 
far as M. Préaubert’s biological arguments are con- 
cerned, the theory of natural selection might almost as. 
well be non-existent. 

We doubted at the outset whether the author expected 
to be taken seriously. His closing passage contains 
what is in effect a reductio ad absurdum of his whole 
theory, i A F. A. D. 

e 
The Barometrical Determination of Heights? Py. J. B. 

Cordeiro, Surgeon U.S. Wavy. Pp. 28. (London: 

* E. and F. N. Spon, Ltd., 1898.) 
. - ©, > 
In the calculation of mountain heights by means of the 


mercurial barometef, accuracy depends on the efficiency 
of the formulas employed. These formuleeré based 


necessarily on assumptions, as we do ngt know exactly -, 


éhe varying conditions of the air, and we therefore fail 
to take into account the exact data for thé’cqrrect solu- 
tion ef the problem. As a rule, the formule areatgmost 
only approximations ; but it is astonighing what good, 
results may be obtained by paying strict attention te all 
details. ._ . 
In thie rfeatly bound little book Wegbgve an essay om 
this subject, which was originally entered ip ghegtodgkin 
Prize Competition under‘the auspices of the Smithsonian ° 
Institugion, and*was awarded shofioyrable wnchtion. The 
author has briefly brought ùp to“date the problem of 
barometeical hypsometage discusséd many years ago by | 
Guyot, He points ot where the old’ theories were lack- 
ing in accuracy, and furnishes a method hich, besidés 
being rigidly corrgc{*in thforys gives trustworthy results in 
practice. @As an illustration of thie series of observations 


‘isadded. In thé appendix the author describes a farm of 


LJ 


` 


/@ Paints. 
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air baremeter, thé advantages of which 8ver a mercurial o ° LETTER TQ THE EDITOR. s 


barometer are compaetness and portability, greater sen- 
sitivendss; *geater ,siMplicity in the calculations, and, 
< 


lasffy,Nrefter cheapness. gaat 
eAll those who aw interested in the meas@ement of 
heights By barometrig methods-should read these twenty- 


ejpht pages. n 
La soratory oD ctions in General Biology. By Harriet 
* Randolph, Ph.D., Demonstrator in Biology and 
Reader in Botany, Bryn Mawr College. (New York: 
H. Holt and Co., 1897.) a te 
THIS booklet of 152,pages gmall octavo is a guide to 
a 142 hours’ elementary laboratory cotfrse. The Fern 
and Earthworm are first dealt with, and then a serie! ofe 
animal and vegetable forms, in ascending order de- 
-termined, by convenience, the -whole culminating in a 
small modicum of comparative embryology. Directions 
for manipulation are throughout rendered in italics. Of 
the making of books there is no end, but a pity ’tis 
that of the making of books such as this should be a 
beginning! The whole is but a set of rough laboratory 
notes of the time-table order, such as are everywhere 
used under prevailing custom and often destroyed when 
done with. They are of the kind justified only by the 
necessity for local adaptation of class work ; but of this 
there is here no evidence, and we consequently regard 
their publication in book-form as superfluous. 


The Freesing-Point, Boiling-Point and Conductivity 
Methods. By Harry C. Jones. Pp. vii + 64. (Easton, 
Pa.: Chemical Publishing Co., 1897.) ° 

THIS little laboratory handbook is designed not merely 

as a guide to the manipulation of the methods of which 

it treats, but also to give the student an insight into the 
physical principles underlying them. The theoretical 
part is, however, in many places so compressed that, it is 
to be feared, the average student will hardly be able to 
follow it without some previous knowledge of the subject 
derived from other sources. The practical part is, on 
the other hand, very well.done. It includes descriptions 
of Beckmann’s and the author’s apparatus for the deter- 
mination of freezing-points of solutions, of the Beckmann 
boiling-point apparatus, as well as of the later forms 
devised by Hite and by the author, and of the Kohlrausch 
apparatus for the determination of the conductivity of 


. solutions in the form described by Ostwald. The details 


of manipulation, on which the author’s extensive practigal 
experience of these methods entitles him to speak with 
some authoritye should secure a hearty welcome for 
this bopk wherever I&boratory instruction in physical 
chemistry is given. e 


Philip's Artistic Fruit Studies. By R. H. Wright. 
Philips Artistic Animal Studies. By H. A. K. 
Djxon. (London: George Philip*and Son, 1898.) 

IN thé Mwerestandards of ‘Element@ry Schools the 

children are’ giyen vagious occupations, such as plaifing, 

crayon drawjng, and macrami work, having for its objeet 
the training of the hand and eye. The collections of 
plar@ afd animal studies now before us have® been 
«arranged for this purpose, and they will afford the young 
pufils for whom' they are intended both pleasure and 
‘instruction. Each collection consists of a series of 
twelve original dgsigns, simply coloured, and’ # series of 
twelve em@jling drawings for colouring with crayons or 
rom the fruit studies the children will learn a 
dew detalis concernigg*.com@hon fruits “and theeanimal 
studies, egntaining colowtd drawings of queen, male 


. and neuter beess the developmén¢ of the frog, and similar 


gubjects will be of valwe in imtéresting the pypils in 
patural history. * 

It would be an advantage té*yourfg pupils gf the name 
of the object were inegvery case distinctly priated under 
both ‘the outling and coloured drawings. bars i 
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‘The Story of Gloucester.” š 


May I ask the Courtesy of aefew words in further consideration 
of this, not in reply to yeur corfributor, but às a*plea for little 
considergfion to a few thoughts entertained by thousands of the 
other a4 of thig controversy ? oo 

Let aj] the advocates of va@cination reflect that there is in the 
small-pox, a disorder that®affects the skin. That this serious 
damage to the skin is the real reason of the danger of the 
disorder ; and that this damage to the skif makes any classifica- 
tion by skin marks a very unscientific and a very imperfect 
manner of dividing the gases. - It is more serious than that. It 
makes classificationeby skin marks of vaccination almost certain 
to be erroneous. No certainty of correctnessean be had, except 
in the mildest of the cases, ẹ In all the confluent cases, classifica- 
tion of the small-pox cases by skin marks wil? be in error with 
certainty, Therefore, as there has always been a most positive 
refusal to refer to the register! gaccifiations, We have not the 
slightest reason for acceptjng the classification of hospital small- 
pox as correct. We have however, no other ection We 
therefore must, perforce, accept for argument that chassification. 
But we always do it with reserve. 

These remarks are those which occtfr tg us always in looking 
at the modern (post-vaccination) unvaccinated fatalitigs. If 
you are making a set of fatalities, which arenormously heavier 
than ever were recorded before Jenner began his vaccinations, 
then you are entitled to ag if there is in the fatality, taken as a 
whole, any justification for these unvaccinated fatalities, such a 
are now shown. i 


Per cent. 
Thus, Von Swieten’s fatalities 150 years ago were 
under ai ire a ER aar T 
The accepted fatality’ in this country before vacci- 
nation was ... waa si See ee yee. 316 
The Royal Commissioners give Chester, 1774 n. 168 
” ji y Ware, 1722 we II'7 
5, o» ” Old Small-pox Hos- 
pital, 1746-63... 25°3 


This last is the very highest I have ever been able to find. 
And it is fully accounted for by the statement made in the 
report of the hospital in explanation of it, ‘that ‘‘ most of them 
were adults, often admitted after great irregularities, and some 
when their cure was despaired of.” The hospital was small, 
and there was not a general admission of patients. Only free 
admission was allowed for those wh® were to have the inoculated 
small-pox. We have then to set agajpst those fatalities, which 
are exhibited, for the most part, as showing how serious a loss of 
life was risked by the non-inoculated, the fatality of our own 


hospitals since the enforcemgnt ofvacciflation. Thus-— 
. ø” Per cent. died. 
Metropolitan Hospital, 1870-72 ie as 186 
Homerton Hospital, 1871-77 ies 19'43 
Metropolitan Hospitals, 1876 abs a 23 
‘Same Hospitals for 1876-1880 a eis 17°3 
Dublin, 1876-1880 sees See 21°7 


In the recent years, as there has been a crowding of all the 


“cases into hospitals, and a great deal of hospital extension 


never known previously—we have « rather lower rate, as was to 


be expected; thus— . 
Died p&r cent. 


Fulfam, 4879 wee we © as abe 16°2 
Metropolit@n Hospitals, 1884 e 158 7 
Fulham, however, for 1885 was e 24°3 
And foreGloucester we have, 1895-96 219 


There is here nosing to boast of in.tBe fatalities of our com- 
Balsory vaccination period. There®is never so low a fatality as 


that recorded by Von Swieten, or by Isaac Massey at Christ’s - 


Hospital, where only*one child in some hundreds died (1722), 
and there is no avoiding the donclusién, that I can see, that if 
on the whole there is no lessened fatality, there is some error in 
the division, which makes one set appeaw to be vastly better off 
than the othe® I have tested that in this way in the Gloucester 


cases, by askthg if thef was a siggle.elass free fipm fatality? | 
e e « è : 
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athe answer is, of ‘Course, that there-is not"one. Government 
exacts multiple marks of vaccination, laut in Gloucesté it jg clear 
that there was a better, cagg for the single than for the multiple 
marks. Government ®xactg re-vaccination in fhe services, but 
here there is a large number of rg-vaccinated cases, and twice 
Von Swieten’? fatality in theme ° e : 

Then, again, it is clegr that the eruption has, as of old, every- 
thing to do with the fatalityeand nothing can beeclearer in the 
Gk ucestar cases. Unless, therefore, you have taken the precau- 
tior? ofegiving’ reference t the register of vaosinations, you are 
in the fix of having#almost certainly gof wrong with your classi- 

-ficatte® Is therg any test f this? Bhare most cestainly is. 
For in the variety of the disease, in which there is not ¥o much 
damage to the skin as slisccforation of it, where the poison is 
damaging the whole systent, and intesnally more than externally, 
we have still the vaccination marks, if they are noted? I gave 
before the Commissi@ners all these cases that I had been able 
to trace in a large number of reports. And here is the fatality 
of these ‘‘ malignant” cases. ` 


i . So « Per cent. died. 
e Vaccinated malignant cases... iis eee 83°5 
Unvaccinated cases... go + 


The first linę divides thus— ° 
Vaccinated, nọ evidence . ... Sue ae 2 


Doubtfully vagcinated y. ies s a 81 
Indifferent vaccination mark& ..® = -.. = 84 
Good vaccination marks a o.. teens 2585 


It is very clear, therefore, that there is not the slightest 
influence in vaccination, good, bad, or indifferent, to abate the 
Mtality of these cases, fn some of the hospitals the whole of 
the vagcinated in this class died, without any recoveries. But 
that way of returnis the cases is only followed occasionally, so 
that there is no possibility of taking all.the hospital experience. 
There ‘is however, no reason to suppage that it would show any 
different results. All these cases,.with the almost unvarying 
total fatality, show that there is high time for a reference of 
every possible case returned as unvaccinated to the vaccination 
officer for his verification, and for information as to whether 
there had been the payment:for successful vaccination. Till 
that is done, we have the right to say that there is not the 
slightest gain‘ accruing from vaccination in the cures of the 
small-pox, and that there is all reason for declaring the present 
classification by skin marks in this eruptive disease unscientific 
and erroneous, ALEX. WHEELER. 

Darlington, April 17. 

[In deference to the wishes of Mr. Wheeler we print the enclosed 
letter, after which our columns must be closed to the subject un- 
less something very important is brought forward. Of course, as 
Mr. Wheeler sayshe has completely departed from the original 
_ controversy ; and itis necessary to call attention to the fact that 


no amount of statistical jugglery, or reference to assumed historical, 


data, cdn be held ‘sufficient fo refute the unquestioned fact that 


- in Gloucester the unvaoginated children were attacked with 


small-pox and died'in overwhelming disproportion to the vac- 
cinated. Epidemics, as we know, cannot be compared with one 
another as regards their%everi@y, but the incidence of attack in 
the same epidemic may alwaysabe taken as being fairly com- 
parable throughott.—Ev, NATURE.] , . 





RÖNTGEN RAYS AND ORDINARY LIGHT. 


ACCORDING to the theory of the Röntgen Tays 
suggested by Sir G. Stokes,! and recently developed 
by Prof J. J. Thomson,’ their origin is to be sought in 


impacts of the charged atoms constituting the kathode-. 


stream, whereby pulses of disturbance are generaéed in 
the ether. This theory has cerfainly much to yecommend 
it; but I cannot see that it carries with it some of the 
consequences which have been deduced as to the dis- 
tinction betwee Roptgen rays *and ordinary* luminous 
and non-lyminous radigtion. The c@nclusion of the 
authors above mentioned,’ “that the’ Réntgen rays are 
not waves of very short wave-length, but impulses,” sur- 
prises me. From the fact of their being highly condensed 
1 Manchester Memoirs, vol. xli. No. 15, 1897- ` 
2 Phil. Mag., vol. xlv, p.g72, 1898. 

3 See also Prof. S. P. Thompson's “ Light Visible and Invétble” (London, 

1897)) P 273- ` e 2 
7 e 8 a e_., ` . 
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impulses, f sho Id conclude, on the contrary thaf the} 
ave waves of* Sor wave-leng@h. If short waves arẹ 
inadmissible, longer waves are sf#l more inadmissible. 
What then becomes of Fourier’s theorem amd, its asser- 
tion that dø digtfirbance may be analysed into Tegular 
waves? æ ° : ' © 

Is it contended that previous tQ resolution {whether 
merely theoretical, or practically effected by the specitio- 
scope) the vibrations of ordipary (eg. yeit@P light afe 
regular, and thus distinguished from disthrbances madee 
up of impulses? This view was certainly supfforted in 
the past by leigh authorities, but it has been shown to be 
untenable by Gouy,! Schuster,? and the present writer. 
A curve represeatative of*white light, if it were drawn 
gpa paper, would show no sequences of similar waves. 

In the second of the papers referred to, I endeavoured 
to show in detail that white light might be supposed to 
have the very constitution now ascribed to the *Roéntgen 
radiation, except that of course the impulses would have 
to be less condensed. The peculiar behaviour of the 
Röntgen radiation with respect to diffraction and re- 
fraction would thus be attributable merely to the extreme 
shortness of the waves composing it. RAYLEIGH. 

April 18. aE , 





THE BAKERIAN LECTURE: 


ee purpose of the lecture was to show that certain 
metals and certain organic bodies can ‘act on 
a photographic plate in such a manner that, on 
treating. it exactly as if it had been acted on by 
light, a picture is developed. When carrying on some 
experiments with photographic plates, a piece’ of per- 
forated zinc was found not to act as a screen and give a 
picture of the holes, but to give a picture of the metallic 
part; and further, it was found that a bright piece of 
zinc, when coated with copal varnish, with the object of 
stopping any emanation of vapour from it; became 
more, not less, active; these were the accidental 
observations which gave rise to the present investiga- 
tion. With regard to the action of the organic bodies : 
their activity is greater than that of the metals, and the 
experiments with them are more easily. carried out, hence 
it was advisable to investigate to a considerable extent 
their action before undertaking .the more intricate and, 
probably, more important action of the metals, 

#rinting ink is one of the many substances which will, 
both when in contact and when at a distance, act on a 
photographic plate, and it was shown that remarkably 
clear pictures can be obtained of ordinary priting and of 
lithographic pictures. Printitlg ink varies in composi- 
tion, and if the ordinary newspaper's, for instance, be 
used, the density of the picture$ obtained will vary con- 
siderably. The varnish known ag.picture copal,is also 
an active substgnce producing a dark pictyres The 
active constituent of the printing jnk wag proved to be 
boiled oil, and in the varnish to be turpenfine ; and these 
bòdies alone can be used in place of the nore compli- 
cated gubstance above named. If then boiled 6r,drging 
oil was active, it was natural to try linseed oi? in its 


ordinary state, and this proved also to be‘active ; differgnt ° 
specimens, however, of so-called puge oil vary veryg, 


considerably in the amount, of their activity. Pasging 
_from linseed oil to other vegetable oild@they were found 


also to be actie, but apparently none so*dfive as the © 4 


linseed oil. Then, with regard «o turpeptime, a body, 

belongiffg to a very different @as¢ of organic substances, 

it‘was found that bodies agalogeus to it—all the’ te¥pines, 
° ha 


e Pe 
1 Journal de Péeysigue, 188, f 354. e ; 
2 Phil. Ylag., vol. xxxvii. p. 509, 1894. 3 ee i ; 
3 En@ Brit., Art. “ WavaTheory,” 1888; Phil, Mag.pvol. xvii. p. 46% 
188 e ` ee : 
4S Deliveredgbefore the Royal Society, Mageh 24, by Dr. W. J. Russell, 
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ne % fr inStance—were exceedingly active badies ; and iteis 


; b. TRO 4 
Experiments similar to those which have been ind- e 





: iaterestihg to note that With somé of them an effect off Jecatedaas having been mage with organic bodies, have 
s the sengitiyeeplate, a§glogous to what photographers also been made with the different- active metals, and 
tert ergalor solarisation, is readilyproduged. “With | similar results obtained. Zfnc i$, perhaps, the most con- 


excessive action, a white in place of a elask picture is 
olftainedy but with ‘modified action an ordirry dark 
picture is formed. Il the fragrant essential oils are 
aettve bodies, and all contain as an ingredient one or 
more of The tegpines. Naw a: characteristic property 
«ommon to all"the above-named bodies, and to others 
which prdduce similar effects on a photographic plate, is 
that they are reducing or oxygen absorbing Bodjes ; con- 
‘sequently it is probable that it is to this property that 
they owe their power @f acting“on a photographic plate. 
Bodies such as alcohol, ether, ésters, benzene, petroleam 
spirit, &c., exert no such action. Linseed oil is the most 
active of the vegetable oils, and has the greatest oxygen- 
absorbing’ power, olive oil the least, and it can produce 
little or no action on a photographic plate. An interesting 
test as to certain impurities in inactive bodies, for 
instance in alcohol and in ether, can be founded on these 
weactions. Ordinary commercial samples of these bodies, 
when placed in a dish with a photographic plate above 
‘them, yield a picture; but on carefully applying the 
ordinary processes for purifying these bodies, the pictures 
produced become fainter and fainter, and at last entirely 
disappear, so that not only. the process of purification can 
be rendered visible step by step, but its completion be 
proved. One remarkably interesting character of these 
actions is, that they can take place through thin layers 
-of certain solid substances ; for instance, through gelatin, 
celluloid, collodion, gutta-percha ;tissue, gold-beater’s 
skin, tracing-paper, &c., and naturally the action per- 
ameates paper and other strongly porous bodies. In 
so doing it gives on the sensitive plate a-picture of 
the structure of the body. That the passing through 
a medium such as gelatin is not one of mere absorp- 
tion on one side and evaporation on the other, is 
proved by the formation, after having passed through 
the medium, of a clear picture of the surface, say hard- 
ened copal varnish,’ from which the action arose; and 
even when more than a sirigle layer of gelatin is’ inter- 
posed between the active body and the plate, still a clear 
picture is produced. ‘On the other hand, bodies such as 
glass, mica, and selenite:are perfectly opaque to the action, 
and gum arabic and paraffin in thin layers do not allow 
the action to pass through.. Experiments were described 


in the lecture to show that it.is a vapour giveri off, by the’ 
active bodies which is the immediate cause of. the action’ 
oh the photographic ‘plate, not.a fluorescence’ emanating- 
from theactive body.’ , A. card, for instance, painted with, 


‘drying oil or copal varnisly’smaller than the photographic 
plate, and placed below a sensitive plate with the film 
upwards, produces an action round the edge of the plate, 
which creeps slowly and unevenly towards the centre, An 
arraaggiagnt was also described with q series of mica 
plates, overlapping ong another so & to cut off all direct 


` wiew of the active body from the sensitive’ plate, but so 


arranged ds¢o allow a space between each-layer, so thé 
a.vapour Could work its way from the source of the action 
to the sensitive film. Such an arrangement enclosed in 
a bgx produced 2 definite picture. 

It was naturally to be expected that an inactive sub- 
‘State, such, for instance, as a piece of Bystol board, 
could be_m&d& @ctive by “placing it in contact with 
hardenefelsymg oil or copal vasnish, or s@nply by placing 
it over linseed oil or wurpentine ; and the Bristol board, 
Although no changé im the surface is visible, Will now 
product #éefinite pictare., High temperatures cannot, of 
course, be usedewith photogranit lates. Mafiy experi- 
ments have, however, beén mad&af'55° C., ahd the action 
at this témpewature as compargd to ghat at ‘ordinary tem- 
peratures show that a very great incrédse of #ctivity takes 


place, with, the increas® of temperature. ie 
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venient metal to experimeñtewjțh. That it possesses this 
property of acting on a photographic plate was first 
published by, M. Cblson, but wnknôwn to the lecturer 
until after his first set of experiments were madẹ. The 
following is a lisé of the megals whieh have be&n found to 
be mostactive, and thy are arranged approximately in 
the orde~ of their activity. Magnesium, cadmiumszanc, 
nickel, @luminiym, lead, bismuth ; then follows cobalt, 
A 7 & +38 P 
tin, antimony, which are decidedly dess active than the 
foregoing, ones; and fhere are others which with 
very long exposure show some amount of activity. 
Again certain alloys, such as pewter and fusible metal, 
are active bodies, whereas ordinary brass and german 
silver are not so. .Inq@ease the amount of zinc in brass, 
and it becomes an active alloy. The conditions undere - 
which this change occurs are being investigated. From 
the first experiments whfch were made it evas concluded 
that mercury was an exceedingly active metal, but it has 
since been provéd thatsit isentjrelyeinactive, and ‘that the 
action previously obtained was “die to the metal being 
alloyed with a trace of zinc?’ That an exceedingly small 
amount of zinc is capable of effecting ‘this’ Change in 
mercury, is an interesting and jmportant fact. This, 
action can also be utilised as a test for the’ absence both 
of zinc and lead (for this metal actsein ghé ‘same way as 
zinc) in a specimen of mercury, and pictures, were shown 


Which exhibited the ‘effect of several ‘of the ordinary 


purifying processes on impure mercury; | |... . 
In order to show.that the action exerted by the metals 
is due to a vapour, as before: stated; experiments similar 


‘to those made: with. the. organic bodies, and.other ones 
‘described ‘in the. lecture, have been carried-out.. For a 
‘metal surface td be active it must be‘btights .a‘piece of 
“dull zinc; for-instarice, exerts no action on the photographic 
‘plate, but ‘rub’ it with coarse sand or emery paper, and you 
.get' a surface which will give an‘ exact'pictute of every 
‘line tharis visiblé’on the plate, and even-when‘a:sheet of 
„gelatin or. celluloid is interposed, still a picture: of the 
metal surface is’formed, As a ‘further confirmation of 


the view that’a vapour is given off by”the métal, it was 
shown that a slow current of‘air passed over bright zinc 


„and allowed to impinge on a, photographit plate, ‘acted on 


it and producéd a picture. , Interesting pictures of opaque ' 
bodies are readily produced by placing a plate of polished 


‘zinc behind ,them, and in this way, for instance, the 
„structure of different papers and the.water:marks they 
‘bear, the form of skeleton;leaveés, &c., are. obtained as 


pictures. The opacity whicl®cert%in solutions give to 
paper, and the transparentyewhich, otherg communicate 
to it, is of much interest, and further experiments are 
being made on this branch of the subject. 

Antother curious action was mentioned, which is that 
zinc and other metals have the power of making certain 
inactive liquids active. If, for instance, alcohol or ether 
or acetic ether be digested for four days with bright zinc, 
it will become active and capable of producing a picture ; 
fitration and even distillatidn does not restore the 
inactivity of the solution. i ° 

It appears then that mary substances, both organic and 
metallic, afeeable to act on a sensitive photographic plate, 
and that exceedingly small quantities of these active 


‘ bodies are sufficient to produce the effect. A piece of 


board laid on a sensitive plate will give a good picture of 
Rs structure, and even thin drysboard 30 to 160 years old 
can be made to give its likeness. Dry qnnamon and 
many other bodies*act in the same way. Other experi- 
ments were described, showing How an accumulation of 
the active vapour from zinc could be demonstrated, and, 
further, how,the vapour was reflectetl from the sides of a 


. | glass or patgffin tubę but absorbed bya paper one. The 
; see 
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éoregoing outline sh@ws some of the principal points , 
described in the lecture. The*subjectis a far extefding 
one, and it is more inapoftgnt ae present gime to obtain 
accurate data than to suggest theories ; many other inter- 
ə esting poin®s have, in fac, Already bean determined. 
The lecturer noted that the above experiments had been 
made in the Davy-Faraday Laboratory. e i 
engl 
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ANDRÉE S BALLOON EX REDITION: 


ALTHOUGH the fact gs not stated, this is a trans- 
lation, and a siftgylarly Meral one, of the @rench 
original. It is to be regretted” that obvious *printer’s 
errors or slips of the pen were not corrected ; for example, 

©“ 1892” for “1882” on p. 14, “south” for “north” on 
p. 280, and the somewhat serious misstatement of 
Andrée’s last message on p. 10, which ig the least excus- 
able, as a facsimgle with correct translation attached is 


(a 
o z = ° 
she nephew ama partner of M,4,achambre, describts the 
transport of the enlarged balloon togDane’s Island in 1897; 
the repair of the shed, re-inflatiof, apd the fastin’ off en 
July 11. th a@fhors describe their own w8rke@fearly 
and welle They® have nothing toesay as to Andr@e’s 
plans, his theory of circumpolar peevailing winds, or his 
probable fate. But the technjcalfties of balloon ceny 
struction, and the dexterous manipulations he delicate 
fabric as it was prepared far from ay A or ex-, 
traneous help, are lightened by the ingenuous impressions 
of the two ingelligent Parisians suddenly transported into 
so strange a world, 
The balloon Qren was eonstrucged as a sphere sixty- 
six, feet in diameter with a conical appendage, It was 
furnished with two lateral valves for releasing the im- 
prisoned gas at will, a large autorgatic valve to let the 
gas escape whenever the internal pressure exseeded a 
certain limit, and a rending flap intended to be used to 
prevent bumping on finally alighting, and so constructed 





e . 
given on p. 306. On p. 168 the translator compytes 
5000 cubic metres at 17,658 cubic feet instead of 176,580. 
A somewhat infelicitous if not unintelligible paraphrase 
of marking a pigeon’s feathers with an india-rulsher 
stamp, is fixing on tabels by the aid of india-rubber 
wafers (p. 233). It must be stated, on the other hand 
that the English edition ig*much better printed than the 
French,especially as régards the extremely interegting 
plates, and that it contains an effective coloured frontis- 
piece showing the departure of the balloon. ° 

The narrative is in twoparts. The first, by M. La- 
chambre, descrikes the balloon and the process of its 
manufacture, the tra@spor, of the material to Dane's 
Island in 18%, the erectio? of a shed, the inflation of the 
balloon, the lang waiting for,a favourable wind, the de- 
flation and return. The „Second part, by M. Machuron, 


. 
1 “Andrés and his Balloon.” By Henri Lachambre and Alexis 


Machuron. With colouredefrontispiece and 44 full-page, illustrations 
from photographs. Pp. 306. (Westminster: Archibald ogie and Co., 
1898.) - , 
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@ ° Fic. 1 —The top of the balloon, showing the joinings of the pieces. 


that a rope attached to a small grapueh, cobain’ 
thrown to the ground, would tear a grgat r @in*the 
sides of the balloon, “deflating it iastantapeeusly. The 
cybic contents were 160,000 cubic feet; butythis was 
increased for the second attempt to 176,00Pcybic feet. 
The material used was pongee silk of double, treplg or 
quadruple thickness, according to the payt of the alloon 
and the strain to which it would be subjected. The slk S 
was prepared in pieces of about 18 inches in width, and? 
the balloog was made up of, hofizontazgnes, the jats 
of each successive zone being flternate, as in bag work. 
When complete the whol€ was thorough 
varnished inside ànd outsider «Wile botheAhdrée and, 
the manufacturers were confient Ðf the gas-getgining 
power of such a constriygeon, we uhderstand that some 
experierfted perenne vjew it with great suspicion, and 
prefer the ol ; 


great system of verticalegorgs. The 
wicket car was fittedeup with marvellous ifgenuity, an 
attached Dy a ring to a cord t thrown over the 


balloon.e A cap 6f varnished silk on the top ofe the 

e F ? > 
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to keep the, balloon evithin a few hundred feet of the 
gtound bythe use pf Reavy guide-ropes dragging over 
the icMor"through the sea, a device Mich gerves as an 
automatic regulator ef height. = e 

The erection of the balloon-shed, gas-generators, and 
ge inflation of the “ballgon in the far north of Spits- 
bérgen forme a very neat piece of engineering, of which 


ethe Paris firm fnd their Swedish colleagues may well n | 
The. | 


proud. *We may recall the facts of the departure. 
balloon glided through the demolished norgh side of its 
shed at 2.30 p.m. on Sunday, July 11, 1897, amd slowly 
swept northwards acgoss theebay and qer the low hills 
on the horizon. The last authentic pigeon-metegee 
received runs: a 13. 12.30 pm. 82° 2’ N. k 
15° 5’ E. long. Goed journey E. 10? S. All well on 
board. «This is the third pigeon-post.—ANDREE.” 
Beyond this all is conjecture ; but before adopting 
pessimistic views as to the fate of Andrée, Strindberg 


Fic. 2.—The balloon on tts departure, showing guide-ropes. 


ang N enkel, we sIþuld remember how few believed 
in July o6 tbat the Fram: would ever®return. There is 
still hope fr ehe cre® of the Ornen. i 

e HUGH ROBERT MILLe 
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THE BENEKE PRIZES. 





© fe 
° Grr Philosaphical Faculty of the Georg-Augusts- 


Í follow 
+° othe oe 89 


Universjty, of Qöttipgen has just published the 
formation coħcerning the Beneke prizes for 
97 and ror. On? March 19, 1898, the birth- 
e day of C&rleGustay Beneke the foundtr of this prize, it 
was annpunced thz t no communication had keen sent in 
for the prize campetfione for year 1897. Ast the same 
stime the PhiloSophical Kaculty, sg the follgwing problem 
efor the ease gol. bd 
The princfple of continuity, or more exactly the’ repre- 
sentation by functioys which can bè Tndefifitgly differen- 
tiated, has foy a long time been regarded as a general 
. 
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qre naturaļjy introduced by @he, discoverers of the 
ifferential and integral cal€ulus. More recently, however, 
the progress pf matherSatical investigation» has shown 
generally that this is founded on a great number of 
implicit Suppositiofis to which we, ir? consequence of the 
inaccuracies of our sensitive perceptions, are not bound. 
Further, the assumption*pf theemoleculaf consgitution 
of matter is from tQe first in contragliction with well- 
knowndéiws. eo? ` aie m 
The Facultyewishes to receive a work of real scientific 
interes in which such Questions will be treated in a 
general mtelligent way,%nd in which a minute examination 
will be made regarding the admissibity in relation to the 
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þallodre protected the nešfyðm snow. Andrée’s plan ®as _ valid fœəndation*for the mathematical treatment ° of 


„g natueal phenomega. ° Such a groundwork as this was 


appropriateness of the usual mode of representation.e 


Communications may be mathematically or philosoph- 
ically and psychglogically inclined, and historical studies 


are desired but not demanded. ji 3 


"e 


Papers competing for this prize must be written in a 
modern language, and will be received by the Dekan of 
the Philosophical Faculty up to August 31, 1900. A 
m®êtto huld be written on the title-page of the work and 
on the outside of a sealed letter which must accompany 
et, containing the name, profession, and address of the 
sender. In no other way cañethe name of the author be 
communicated. It is further requested that the address 
of the sender should be also written on the title-page, in 
case the rize should not be awarded to it. The first 
prize amounts to 3400 marke, and the second to 680 
marks.*, . é 

The prizes wll be awardgd om March 11, 1901, at a 
meeting of the Bhilosophical faculty in Göttingen. The 
communications, to which prizes are awagded remain the 
property of the authors. The prize problems, for which 
the competitive papers ‘must Be sent in by August 31, 
1898, and August 31, 1899, will be found given in the 
Koniglichen Gesellschaft der Wissenschaften Geschéftl. 
Mittheilaugen, 1896, S. 69, 1897, Heft. 1, S. 26. 
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THE Committee of Administration of the Paris International 
Exhibition of 1900 have adopted & scheme of arrangement of the 
exhibits according to the natyres of the objegts, instead of by 
nationalities. The exhibits will be arranged in groups, contain- 

` ing between thêm 120 classes. The subjects of the groups are : 
education and, teaching, literature, sciencesand art, instruments 
and’ processes ; i machinery ands m chanical®processes ; civil 
_ engineering, cohstruetion, ans o ransport ; agriculture, 
hortitulture, arborfculture, forestry,.sport, &c. ; aliment@ry pro- 
< ducts Nmines and metallyrgy $ deceration and furniture gf public 
and private buildings; yarns, fab@ics, clothing ; eindustrial 
chemistry ; miscellangous industries; social economy, hygiene, 
public charities ; colonisation ; naval and military. 


PRINCE’ ALBERT OF MONACO gave ay account of his investi- 
“gations i in the Atlantic at the meeting of the Royal Geographical 
Society on Monda}. From 1885 to 1889 Prince Albert made 
some long cruises jin the Hivondelle,*a little sailing schooner of' 
200 tons, which took him as far as the American coasts, and he 
explored depths es great as 1490 fathems without help of any 
power greater than the arms of hig fourteen sailors, The 
Hirondelle being shattered by’ storms, he built a stronger steam- 
vessel, the Princess Alice, 560 tons, to carry on the same 
regearch with better: appliances, The work of this second period 
opened up to him fields of labour altogether beyond his reach 
without the aid of @ still larger and more powerful vessel, so 
he commissioned Messrs. Laird,’of Liverpool, to build him 
another Princess Alice, which is expected to set out on her first 
voyage in a féw weeks. After giving the results of ‘the more 
important of his observations with respect to currents, depth and 
pressure, temperature, salinity, light, and ocean ‘deposits, Prince 
Albert proceeded: to.tréeat of the organic life inhabiting the 
waters of the open ocean, ‘and described the principal’ ee 
employed by. him for biological investigations. 


Mr. W. H. PREECE, C.B., F.R.S., was elected president, of 
the Institutioń of Civil Erigingers at the annual’ general meeting 
held on Tuesday. ` 


Mr. J. J. H. 'TEALL, F, R.S., has been. élected into, the: 
Atheneum: Chib, , Under. the rule ‘which | empowers the annual 
election of nine ‘perns | ‘of distinguished eminence in science, | 
literature, the. „arts, or for, „public services,” , ; 


THE Royal Photographic. ‘Heietys. International Exhibition 
was opened by the! Prince f%- Wales at the: Crystal Palace, on 
Monday. A large. number of. interesting photographs, , many. of 
them illustrating scientific “ppliantions, of photography, are ‘in- 
cluded among the exhibits. | -° 


THE annual reception and ‘exhibit of recent progress in science‘of 
the New York Academy of Sciences was held on April 13 and Ry. 
Though not so large as former exhibitions, it was characterised 
by the president of the Academy, Prof. Henry F. Osborn, as 
the most complete and diversified of any, representing nearly all 
the leading educational institutions of the United States, and 
containing exhibits from very eħany of the States and many: 
foreign couatries. Addresses were delivered by the recordjng 
secretary, Prof. Richard E. Dodge, President Osbow, Prof. 
George E. Hale, of the Yerkes Observatory, on “ The Function 
of Large Telescopes,” Mr. Mérris K. Jesup, president of. the 
Museum, and Mr. Charles E. Tripler, who exhibited Iituid air 
obtained by his apparatus. * Amgng the objects*included in the 
exhibition, the fine tray of photographs of stars and star spectra. 
was noticeable. Inthe department sf photography some excellent 
colour photographs werg shoWn, incfuding a demonstration of 
colour photographs by the Joly process, shown by the Joly-Zambra 
Company.—In electricity, apparatus was exhibited forefe trans- 

’ mission of signals ‘without intervgning wires® The feafifre of the 
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of the gigantic Dinosaur Camarasaug the largest lang animal 
that ever lived. Phe bones exhibiteds were the darggee yet 
found, and were reently exhumed. Seyeral new kinds of @p- 
paratus wéte shown in the physics sectign. Specially important, 
in an economic sense, was the stremmm@ograph, an instrumeng 
to measure compression and extension of tailse6t a railro&d’ 
during the passing of trains, exhibited by Me? P., H. Dudley. , 
—The geological exhibit contained many interesting “features ; 
including spegimens brought back from the excursion of 


of the latest map? of the U.8. Geologtcal Survey, a model of 
heeFranklin furnace zinc ore bed from New Jersey, gold- 
bearing conglomerates from the so-called # banket” reefs near 
Johannesburg, South Africa. Specimens of compressed marble 
were shown, which had been subjected to the pressure of. 100 
tons to the square inch without rupture or destruction of 
cohesion.—Mr. H. E. Crampton, jun., exhibited some fine 
specimens of fused or compound pupæ and compound adult 
moths. His recent products include some very perfect tandem 
‘moths with two full sets of wings; also moths which have the 
head of one grafted upon the back of another. The exhibition 
of ethnology inchided results of the Jesup North Pacific ex- 
ploring expedition and collections of the Huichol Indians of 
Mexico. The exhibits generally were designed to show the 
progress made during the year. The department of philology, 
however, having only been added to the exhibition this year, 
stook a vider range. 


. geologists Mter the geological congress in Russia last year, some ` 


Iri is announced in Scfezce that at the recent’ annual meeting 
of the New York Academy of Sciences the following elections 
as Honorary and Corresponding Members were made : Honorary 
—Prof. Arthur Auwers, Astronomer, Berlin; Prof. W. K. 
Brooks, Biologist, Baltimore ; Prof. David ‘Gill, Astronomer, 
Cape Town; .Dr. George W. Hill, Mathematician, Nyack ; 
Prof. E. Ray Lankester, Zoologist; Oxford ;* Dr. Fridjof 
Nansen, Explorer, Kristiania y “Prof. ‘Albrecht Penck, Geo- 
grapher, Vienna; Prof. Wilhelm Pfeffer, Botanist, Leipzic ; 
Prof.’ Hans “Reusch, Geologist,’ Kristiania ;: Prof. Rudolph 
Virchow, Biologist, Berlin ; Prof: Karl von':Zittel, Palsonto- 
logist, Munich. | Conresporiting Prof. F.-D. Adams, Geologist, 
Montreal ;’ Prof. I.. B.. Balfour, Botanist,- Edinburgh; Prof. 
George ` Baur, Palzontologist, .Chicdgo ; Prof.: William ‘Car- 
ruthers, Botanist, London; Prof. T.-C; Chatnberlin, Geo- 
logist; Chicago ;-Prof. Wm..M. Davis, Ggograpfer, Cambridge ; 
Prof. Adrien Franchet, Botanist, Paris.; Prof. George? Ee Hale, 
Astronomer, Chicago ; Prof. J. P. Id@ings, Geologist, Chicago ; 
Prof. Charles S. Minot, Biologist, Boston; Prof. George 
Murray, Botanist, London ; Prof. Willa B. Scott, Geologist, 
Princeton ; Mr. Charles D. Walcott; Geologist, Washi 
Prof. Charles O. Wh&tmang Biologist, Chicago ; Pror 
Williams, Palæontologist, New Haven. ° A 

. ° 

A VERY elaborate series of experiments on she tractiv® resis 
ance of é&kpress. passenger’ trains running on the Northetn of 
Fratice Railway, shows (says Engineering) that the engine ang 
tender resistances amount to about half the tetal. The trains 
on-which the experiments were mage. Weighed op Ye ‘average, 
160 tons, exclusive of, the engine, and’ tender, which yeiseed 85 
tons more. 


énry 5S. 


© -Tar RoyZl Agricultural Society offers," in connection gaith, the 


machinery fot washing hops with liquidinsecticides, the machine 
in questiog Being worked by horse or mechanical p§@ere Full 
particulars of the gegulatjos® govétning the proposed competitive 
trials can be obæined on application to the Secretary, 13 Hanover 


Square, Lprfdon, W. 
e 


2 


tog; ` 


meéting at Maidstone next gw, a prize of, sou. for the best 


t° © the auth8? Wholly or*in part, 6f several apers relating to the 


+ 
e 


: illness. His principal wosk lay, govgever, in the fiefd of cellular 


_ whom he succeeded as house surgeon. 


«considerable attegtion, both in the United States ant glsewhere. 
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PrỌr James E. Kerst, “of the Allegherty Observatory, 
has defipitely accepted thg post of director of the Lick Obsery-! 
atorgmygnde will go to!Mount Hamilton ext. month. It: willi 
bee remembered that he offered. to rėmai :at: he Allegheny’ 
Observatory if 200,000 dollars could: be :collected ® erect and; 
§adow a new observ@ory. Thé subscriptions did -not -reach ; 
titis amount‘ the two; wetks.allowed, but. 150,000 dollars was, 


spec so AAt a new observatory will be built. TS i 


A NEW "coherer for use in connection with telegraphy without į 
intervening wires has beéri invented by’ Dr. H. "Rupp; of Stitt- | 
gart. Instead of using an elecjro-magnetic tapper to tap the? 
coherer tube,-and so loosen the iron filings ım it; Dr. ‘Rupp has | 
devised a simple contrivance for making the coherer tae! 
round the axis of the geading-in wires. It is stated that the | 
Morse signals obtained with this’ rotating coherer are much! 


t 


more distinct than those given by the tapping arrangement. ` | 


DR. HENRY MARSHALL, a distinguished member of the’ 
medical profession, died on Sunday at Clifton, Bristol, > Dr. i 
Marshall received his medical. education at Edinburgh’; and in 
1854, was dresser and afterwards assistant under Lord Lister, 
Whilst in Edinburgh he | 
held the presidency of the Royal. Medical Society there. When ‘| 
the British, Medical. Association met at Bristol in 1863 Dr. | 
Marshall acted as secretary, and he was president of the, Bristol | 
branch when in 1877 the Association met at Bath. 


<- WE have just received, with regtet, the announcement of the 
„death, on March 24, of Mr. Alfred U. Allen, of Baths, at thé: 
“age of sixty-four. Mr. Allen’s name will be long remembered 
by microscopists as the secretary of the Postal Microscopical 
Society, which came into existence about twenty-five years ago 
largely through his exertions. It is only a few months since we 
announced that Mr. Allen had found it necessary to discontinue 
the Yournal of Microscopy and Natural Science, which he edited 
since 1882. In addition to this, Mr. Allen issued a monthly 
journal, under the title of The Scientific Enquirer, during the 
years 1886- 88. 


CoL, SIR Vitran D. MAJENDIE, K.C.B., the, chief inspector 
of explosives to the Home Office; died suddenly on . Sunday. 
He was the author of the Official Guide-book to the Explosives 
Act of 1875, and several other professional. works. In his official 
capacity he was .responsible not only for the periodical ingpec- 
tion of thé various gunpowder and kindred manufactories scat: 
tered throughout the qountiy, and for’ the investigation of thé 
circuinStantes attending the accidents that occur in them from 
time to time} but also had to examine very many of ‘the bombs 
and infernal machines that fell into the hands of the policé, or 
were left for felonious purposes. in public places. He was also 
“concéNyed with drawifg up reguldtiéns for the storage of in- 
flammable Jigeids such as petroleung, an@ it is not very long 
since he, retufned fréin a tour in America undertaken {© study 
the methode of storage and transport in operation there, e 


 YoBLocy has lost an ‘able student and a “promising in- 
vestigator by the death, at the age of twenty-six years, of Mr. 
. B. Griffin, announced in Sezence. Mr. Griffin took part in 
ty zoologieal expeditiogs to the north-west coast of America, 
sent oy by ColMnbia Unsvérsity in 1896 and 1897. He was 


fauna of that region, * song af which, deing with the nemer“ 
tinessofs puget Sount And describing a number pf “species new® 
to science, hade been “sent to pwgss immediately before his last 


* biology, aka brief but important paper by him onetlge fertilis- 
ation of the egg in Thalakceme, pubfished in ghe Transactions, 
of the New York Ac%€emy of Sciences for 1895-6, had attracted 
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i] issued in 1875. 
| North America -he pyblished many papers,on the European 


A more galended paper along the same lines, bringing forwarg 
.new ånd important evidences on the nature of fertilisation, the , 
“history , ‘of ‘the centrosome, ethe pferfamena of chromatin-re- 
~ duction and other. vexed problems of cytology, was practically 
ready í for the prénter at the tifnetof his death, . ? : 


WE regret ¢o record the death ofthe aftinguished geologist M. ` 
Jules‘Marcou. Hewas born at Salins i in the Department of 
Júra i in France, fh 1824. ier 848 he joined Agassiz at*Boston, 
in the’ Wnited States And. Spent two years*in studydéng the 
geology of various: portions: of “North America. In fs he 
published a Geological Mep of the, United States, 4nd the 
British Rrovinces ‘of Néeth Ameri@a. - For a period ‘of about 
twelve years M. Marcou- appears to have spent much of his 
time alternately in Europe and-America, In 1855 he became 
professor of geology and palzontology at the Polytechnic School, 
-of. Zürich, but r@induished this office on his return to the 
United States in 1860. In 1861 he published his well-known 
- Geological Map of the World, of which a second edition was 
In addition to his works” on the geology of 


Seconéary rocks, and wal? specially interested in the Jora- 
Cretaceous formations, Sone of his articles were of a con- 
troversial nature. . In 1879 he was élected a Fortign Member 
‘of: the Geological Society of London. He died on April J8, 
at Cambridge, Massachusetts, aged sevénty- four. 


Ir is with much regret that we recogd Be deathof.Dr. Jobn 
Shearson Hyland, EGS. at the early age of thirty-two. The 
second son of Captain P. Hyland, of Great Crosby, he was 
educated at the Merchant Taylors’ School, at University College, 
‘Liverpool, and subsequently at Leipzig. At the University of 
Leipzig he studied mineralogy and petrology under Dr. Zirkel, 
and took the degree of Ph.D., his thesis being entitled ‘‘ Ueber 
die Gesteine des Kilimandscharo und dessen Umgebuvg,” and 
published in 1888. Inthe same year he joined the staff of the 
Geological Survey, and was for three years occupied in the 
Irish branch in investigations on the eruptive rocks of the 
country. During this period he published several papers on petro- 
logical subjects, and gave great promise of a brilliant career. 
Being of an active, enterprising nature, he relinquished the 
work of the microscope, and throwing gp his post on the 
Geological Survey, togk to the more practical work of reporting 
on mineral resources in the Ynited States, subsequently in 
British Central Africa, and finally on the treacherous west coast 
of: Africa, where he died at Elmin® on April 19. 


THE death is announced of Draf: G. N. Dragendorff, for 
many years director of tif, P Ph&rmaceutical Institute at Dorpat, 
in Russia, which, while he Was there, had tlre highest reputation 
as a pharmaceutical training college and school of research. 
Efom the Chemist and Druggtst we learn that Dr. Dragendorff 
was born-in Rostock in 1836. After qualifying as an apotheker, 
he studied chemistry in the Heidelberg University, which he 
left in 1860 to become assistant to Prof. F. Schultze, in the 
chemical laboratories of the Rostock University. In the same% 
year he graduated as Ph.D., fits thesis being on the action of 
phgsphorus upon some carbonates and‘borates. In 1862 he went 
to St.: @gtersburg to take charge of the Pharmaceutischen 
, Zeitschrift fiir Russland, as editor, and of the laboratories ‘of 
the Phgrmaceutical Society there. While acting in that capacity 
his repitation grew, and his apgeintnfent as Professor of 
Pharmacy and Director of fhe Pharmaceutieal Institute at 
Dorpat in 1864 was the beginning of thirty years’ work which 
made the Dorpat Institute” famous all over the world, for 
Dragendorff’s skill as a teacher ‘and diseoverer of talent brought 
, Students to him from all quarters., He retired to his native 
town- in $94, and devoted-his leisure to a monumental work 
on medihhal planh ‘of. which -at least ong part- has beem 


+ 


“ 
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` publistied. ` He was best fown to Engligh ‘pharmacistithroygh' | 
his “Plant Analysis,” a ‘trayslation® of which, by his former. 
pupil, Henry G. Greenish, was published i in'1883% His work. 
gn alkaloids was, however, that by whith he is most entitled to 
fame. The mydriatic alkaloids Were his special “field, and his 
syntheses of conine and afroping are amongst the mast Brilliant, 
‘achievements pf modern chemistry. In 1885 the Pharmaceutical 
Society’ of Great? Britain cohferred athe third H&nbury medal 


upon hime PS 


2 
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THE 
for the year’1897. During thas period thg magnetic curves” “have 


been free from. any very large fluctuations ; the mean westerly, 


Dgclination for the year “was 17° 6’, and the mean Inclination, 
67° 20'.. The meteorological observations conducted for the 
Meteorological Council call for no special remarks ; the electro- 
graph has been in’ yearly constant operation Since January 19. 
_ Several hours’ record were lost owing tothe trace being off the 
* sheet; ; Dr. Chree stæ@tes that it is difficult to see how such loss 
can be avoided without either duplicating part of ghe apparatus, 


_ or by risking possible loss*of negative frace by shifting the 


position of the zero line on the shest. Sketches of sun-spots 
_were madé on 465 d&ys; it has been decided to discontinue the 
eye observations, owing to the elaborate photographic work now 
„donë elsewhere. Among the Various experiments and researches 
in connectjon, with thy, several departments we observe that 
attention has°been given to the cqmparison of platinum and 
mercury thermometers at high temperatuges’tin view of repeated 
requests for direct high temperature verifications. Experiments 
‘are also being made as to the thermometric properties of different 
‘kinds of glass, the results of which will be eventually published. 
‘The usefulness of the institution is shown by the continual in- 
crease in the number of instruments submitted for verification ; 
“the increase during the year in question amounted to nearly three 
thousand, In addition a large number of watches and marine 
chronometers were received for trial. 


A NUMBER of investigations. have been made on the connec- 
tion of various terrestrial phenomena with the period of rptation 
of the sun, but the results obtained have not been definite 
enough to establish ghe reality. of a twenty-six-day period of 
meteorological phenomena. In connection with this question, 
Prof. Arthur Schuster subjects the methods of finding hidden 
periodicities—small periodic riations hidden behind irregular 
fluctuations—to vigorous analysis in Zéerrests "ial Magnetism 
(March), with the object of introducing a little more scientific 
precision into the treatment of prgifems' involving hidden 
periodicities, and. of applying the tory of probability in such 
a way as to assign a definite number for the probability that the 
effects found by means of the'usual methods are real, and net 
due to accidental circumstances. . The methods described show 
the lines which investigations on the periodicity of phenomena 
should follow, and point to several interesting subjects to which 
“they may profitably be applied. As to results already published, 
Prof, Schuster concludes :—‘ Phe general result of a critical 
examination®of the published ‘investigations on the twenty-sjx- 
day period leads me to think that, although the magn@ic ele- 
ments and’ the occurrence of thunderstorms seem to be affected 
by a period of twenty-six day$ and of, its first multiple, the 
subject requires a godd dea) of further study before Swe can 
be sure as to the exact nature ofpthe period. Seven though it 
may be considered 4s proved, it must not be necessarily assumed 
that it is due to solar action. If it"was a quéstion merely of 


magnetic disturbances, there dges not Seem to be any great im- |. 


probability, however, that some periodicity may be connected 
with the sun’s rotation about its axis, especially at Hany great 
sun-gpot activity.” oe 
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ew v Observatory Commğttee „have issued their Report 








oINa short note În "the Comptes renens (No. I 5, April 1848), 
‘M, Thiébaut’ gives us the result of hig ‘Thvestigations on the | 
frequency of the extragigrge tides which* oecur at thee Mapeh ° 
equinox. He) ha& used the number previougly published in the 


. Connaissance de Temps since the beginning of the century, and 


has shown that the relative magnitude of ti coefficients of they, 


tides at the syzygies vary notably from © one year to another, bute 
that the rule given below is subject fo some excefttions, From 
the theoretical point of view this law: of the variatiowof the 
coefficients assignstto the return of this great tide a period of about 
nine years if Shly one equinox is considered, or four and a half 
"years if one indifferefitly takes actount of the spring or autumn 
equjndkes. The principal cause of these variations he attributes : 
to the movement of the moon's. perigee, y which completes one 
revolution in about 8 years and'310 days. Taking into açcount 
all the -circumstances of the phenomenon he discovered a re- 
markable period of 412 days, at the completion of which the sun 
returns to the lunar perigee. This period he calls the ‘‘ année 
périgéenne ’ ’; and it does not. differ very much from two other 
interesting periods, one of 413 4 days,'which corresponds’ to 
14 lunar months (synodic), , the ‘other of, 413°3 „days, or T ‘5 
anomalistic months. 


THE theory-which attributes woleanie eruptions to disturbances 
produced beneath the earth’s crust by luni-solar tide-generating 
forces would receive striking confirmation.by the establishment 
of a connection between the’ periods ‘of greatest voleanic 
activity ‘and the phases of the moon which give rise to spring 
tides. Prof. Eugenio Semmola, writing in the 4#z del R. 
Istituto d’ Incoraggiamento (Naples), has compared the periods of 
maximum and minimum activity of Vesuvius with the phases of 
the moon during the two ‘years from July 1895 to July 1897. 
The conclusions drawn from these observations are entirely of a 
negatiye character; the number of days of maximum and 
minimum activity being largely in’ excess,of the number of 
lunations in the same period, and the fresh flows of lava being 
distributed fairly evenly between the moon’s four quarters. A 
comparison of the more violent eruptions of Vesuvius from the 
year 1800 to the present time shows that in five of these the 
nearest phase of the moon was the new or full moon, and in 
the remaining five the nearest phase was the first or last quarter. 


It thus appears that no relation exists between the activity òf 


Vesuvius'an and’ the phases of the moon. 


` 


THE Tournal de Physique for April contains the continuation 
of an important paper, by M. A. Leduc,®on the densjties and 
molecular volumes of gases. M. Ledce has established, ünder 
the pame of “law of molecular volumes,” a limiting law, 
which he proposes as a substitute for the principle of Avogadro 
and Ampère. . This law hẹ applies to te calculation. ofthe 
densities and coefficiepts of expansion ‘ofa number offset 
and evary experimental determination appears ro agree with 


the predicted results. ` 


e 
In the same journal, M. J. Macé de. Lépinay gives a * pros 
*that the fringes of caustics and the supernumerary arcs of fin- 
bows can be regarded as true interference-fringes,—M. P. Morine 
considers the influence of the length of magnets on their mean 
intensity of magaetisation.. In neglles* of thy, sgr?” materia? 
and cross-section magnetised to, the ‘point of. satuyagigns the 
intensity of magnetisatjon and. the magnetic density at ghe two” 
egds are indapendent of the length of tite neale, andthe same is 
the case for aM sections taken a equal edistances {oh the 


extremities. ae P eee . 
e 
New mggazines d ‘devoted to discussion of the Ropegerp rays 


appear to be springing upis®everyWirettion. From St. Louis we 
have received tke Amerigan X-Ray Journal, 'which is stated on 
the cover to de “a monthly devoted to the pagio application 
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I? is illugtrated byevery fair radiogiaphs of fractures and dis- 


catigntss and a somewhat striking eo askiagram” of a loaded 


a Lebel rifle. : cae - 


Wg have receivad the second part of the aunties d Electro- 


e `e biologie, d’ Electr ner rapie et d *Electrodiagnostic. This new bi- 


e 


° monthly ®yrnal deals with the applications of electricity to 
metlical purposes, including the uses of Röntgen rays. In ad- 
dition*to original papers, a full bibliography of current literature 
is given. M. Félix Alcan, of Paris, is the Pblisher. 


WRITING in the @endicon& del R. Istiguto Lombardo, xxxi., 
Signor Luigi de Marchi criticises the views advanped by 
Arrhenius on the,causes of the variations of climate consifered 
specially with refer@nce to the influence of carbonic.acid on the 
temperature of the ground (see Phd/osophical Magazine, 1896, 
p. 237). He considers that Arrhenius is in error (1) in treating 
as negligible the variations in the solar radiation produced by 
even considerable increases in the carbonic acid and watery 
vapcur of the atmosphere ; (2) in attributing a definite physical 
meaning to the coefficient which represents the coefficient of 
emission of a fictitious stratum whose radiation is equivalent to 
that of the atmosphere ; and (3) in assuming that the same co- 
efficient also represents the coefficient of absorption of the stratum 
in question for terrestrial radiations. 


THE Astronomical and Physical Society of Toronto seems to 
be in an ever flourishing condition, judging from the Zvans- 
actions which appear from time to time. The latest velume, gor 
the year 1897, which includes the eighth annual report, displays 


© the Society’s activity by the numerous and varied papers which 


were communicated during the past twelve months. Among 
these papers may be mentioned an historical sketch of the 
Greenwich Mautical Almanac, periodicity of magnetic elements, 
the November meteors of 1832 and 1833, the variable star Algol, 
&c. Mr. G. E. Lumsden made a short communication on the 
best method of making the work of the Society valuable, and 
his suggestions are such that any other society might learn a 
good lesson by following them. We hope to see this scheme 
carried out siftcessfully, as its lines, corresponding to those of the 
subdivision of labour of the British Astronomical Association 
on this side of the Atlantic, are undoubtedly sound. 


SEVERAL interesting reminiscences of the Edinburgh Medical 
School in the ‘fifties and ‘sixties are given in an arficle in 
Chambers’s Journal for April. The teachers in the University at 
thet, time—Syme, Simpson, Goodsir, Christison, Hughes- 
‘Bennett, + Playfair, Dehglas Maclagan, Laycock, Turner, 
Allmann, Balfour, Henderson and the rest—all take prominent 
places in the history, of the science and practice of medicine. 
ering to Sir Janes Simpson and the use of chloroform, the 
writeMremayks that deaths under, this enzsthetic were almost 
unknow?? ia his d@ys. He says: “We hardly.evér used a 
stethoScqpe to examine the heart, or felt the pulse, aed the 
q@atietts did nos die. . . . Both Simpson and Syme taught that 
chleroform should be inhaled from being sprinkled 8n a towelp 


-ethe two goldeñ rules being to see that the vapour was properly 


diluted by tha surrounding -air, and .to -watch the breathing, 


dholding the py sonfe inghes from, the facæ „It may be a co- 


incidence merely; but Ë so it is remarkably. strange that, while 

‘the chloroform has not changed, while The constitutions of the 
patiehts h&ve not ghapged, *where the use of an jphaler is the 
rub, shere are frequent dêaths from chloroform p, whilst in Scot- 
land and Irland, where the fe@ of an inhaler i$ $ the exception, 
deaths are gaproportionatdy rares’ . e. ? 


Soms interesting investigations “qn, the bghaviou? of micro- 
organisms in the #əresence of compressed gases. have been 
published by G Malfitano in the Bollettino della Società medico- 
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chiruggica di Pavia, The more apri attächès: to these 
r@searches, inasrpuch*as sompressed carbonic acid gas has begn 
late]y regasded by some aythortfts te endowed with trustworthy 
antiseptic oy, sterilising properties, Malfitano’s investigations do 
not, howeveg, support thb siew. A large nimber of expeti- 
ments were made with pure culturesef various bacteria in a dry 
condition? exposed for period’ of time varying from 20 to 64 
hours to a mgximum preesure of 55 atmospheres.” Whilst some 
bacteria were dest&gyed, amongst whieh we note È, coti com- 
muns, B. anthaactS, sacchardyryces cerevisia, the hypignycetes, 
and Z. subtais, invariably withstood this influence fr other 
expériments we find agafh a large ttumber of bacterfil varieties 
expos@d to pressures varying from 60-25 atmospheres, with the 
result that whilst typhoid and cholera acilli, the 2. Zrodigiosus, 
staphylococcus pyogenes aureus, and citreus and other wëll- 
known varieties sygcumbed more or less rapidly, B. sedédl¢s, 
B. mesentericfs, Tyrothrix, and B. wdematis invariably 
survived. It should be mentioned that n8 permanent biological 


modification in the b&cteria employed was observed to result `~ 


from éxposure to compressed carbonic acid gas. Judging by 
experiments carried Sut ġo agcertaén the relative effect of length 
of exposure to, ang degree of pressure of this gas upon 
bacteria, it would appear that the lattey factor was of more 
importance than the former. Endeavours were made to, if 
possible, increase the bacterictdal, potency of the gas, by 
submitting’ bacteria to the izers upled action of thg gas. For 
this purpose subtilis bacilli, contaigingheir weM-known hardy 
spore forms, were employed. These bacilli were exposed - 
for 20 hours to the gas at intervals of 24 hours, this being 
repeated four times, but no different result followed. Tt will be 
remembered that alternately freezing and thawing bacteria tends 
to increase the sensitiveness of, at any rate, some bacteria to 
extreme cold. The author tried, finally, the effect of liquefied 
carbonic acid gas upon the vitality of the spores of B. subtilis ; 
but from this test, also, they emerged triumphant, suffering no 
damage at all. 


THE current number of the Journal of the Sanitary Institute > 


contains papers on a variety of subjects; amongst them we 
noticeone on poisoning by canned foods, by Dr. F. Brown. 
The writer has collected all the reports which have appeared in 
medical journals since the year 1879 of qises of poisoning from 
tinned foods. As regards fish and meat thus preserved, the 
poisonous effect is probably dye to the presence of ptomaines, 
and the only way of preventing ghis dangerous deterioration is 
to take all possible precautions that the materials used are of the 
very best quality, and that the canning process is carried on 
under the strictest hygtenic fondifions. Canned’ fruits do not 
appear to have been resffonsible for any fatal cases of poison- 
ing, but salts of tin and zinc are frequently present in such 
materials. In some instances, especially in cans containing 
pearsand apricots, lead in quantities sufficient to give rise to lead- 


@oisoning was found, whilst in other canned fruits the apricots. 


had acquired a metallic taste from the amount of metal present. 
As all cannéd foods are better for being used soon after canning, 
a good plan would be to sf*te-on each tin the date of its 
cgnning, so that the public may: have some guide as to the 
qualityy © of the article they are purchasing.—-A paper on the 
‘contamifiation of water supplies by encampments of hop-pickers, 
gipsies, &c., is contributed by Miss Chreiman. Although some 
allowafice must be mafle for the. unfortunately exaggerated style 
of the writer, there can be n& doubt that she has done good 
service in once more bringing before the, general public the 
highly unsatisfattory conditfons under which hop-picking is now 
carried on. Possibly thé Maidstone dyphoid epidemic of last 
autumn may succeed in rousing local authorities to take effective 
measurgseto provide for, and officfally organise, this periodic 


invasior? $f countrpadistricts. Surely, for seaple, the sleeping 
. e . 
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. close of the nineteenth century. . K 
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‘on ‘* beds of short straw, beneath which was atnattress gf cattle 
maflure two spades deep,” ought to ge af impossibility at the 


. e 


A PRELIMINARY report, by Mr. Melton Whitney, upon the 
sbils of the principal tobacco distrfcts in the Unit&d States has 
just been published by thè United States DéBartmegt of Agri- 
culture, The tobacco-plant readily adapts itself to a great range 
of climatic gonditfons, and wèl grow, nearly allekinds of soil, 
But the flavour and quafity of the leaf areNgreatly influengee by 
the condgtions of the climate and foil. So far & climate is®gon- 
cerned, M&: Whitney remarks thet experience is the only safe 
test as to the class of tobacc@ which can be produced whder 
given climatic’ conditions. Ordinary meteorological records 
appear to be of little vafue in determining this point ; for the 
tobacco-plant is more sensitive to meteorological influences than 
the instruments. Even in such a famous®tobacco region as 
Cuba, tobacco of good, quality cannot be grown in the immediate 
vicinity of the ocean, or in certain parts of the island, even on 
what would otherwis@ be considered good tobacco lands. This 
has been the experience also in Sumatra and ir the United 
States, but the influeffces are too subtée to'be detected by ordi- 
nary meteorological instruments. Ligle, Sherefore, can be said 
at the present tyne inYegard to the suitable climatic condition 
for tobacco of any particular type or quality. Under given 
climatic conditions, the clags dnd type of tobacco depend upon 
the charactg of the soil, especially on the physical character of 
the soil, upon Which is Pcs. The texture or coarseness of 
the soil grains, and the water content, whiq is largely dependent 
upon it, appears to determine and control the distribution of the 
different widely distinct types of tobacco, This conclusion is 
borne out by Mr. Whitney’s mechanical analyses of tobacco 
soils, consisting of separating the particles of soils into grades of 
different sizes. The results show a very marked difference in 


. the texture and physical properties of the: soils adapted to the 


different classes, types, and grades of tobacco, and give a basis 
for the classification of tobacco soils. 


Dr. SUPAN has a short article on antarctic exploration in 
Petermann’s Mittheilungen.’ The German and English . pro- 
posals are described, and, Briickner’s calculations of clifnatic 
periods. quoted to show that the present is an exceptionally 
favourable time, for, p@netrating southward. The period of 
Ross’s voyages was probably much colder than the average. 


Dr. ERICH VON DRYGALSKI publishes in Petermann’s 
~Mittheilungen a papèr on ice nfbvements, their physical causes, 
and their geographical effects. The paper is in effect an abstract 
of results of the work of the (@reenland expedition of the Berlin 
Gesellschaft fiir Erdktigde, published irefall as a separate volume 
inthe course of last year. s 


; THE April issue of the National Geographical Magazine is a 
Klondike number, and contains several trustworthy articles on 
the conditions, resources and future of Alaska and the Yukon 
gold-fields. A map of the gold- and coaltfields of Alaska, and 
showing also the principal steamer routes and trails, on a scale 
of about fifty-seven miles to one iftch, accompanies the papers 
in the magaziffe. i e 


bs s 

Nos. 5 and 6 of vol, xxxii, of the Zeitschrift der GesBtechaft 
jiir Evdkiinde zu Berlin contain papers by Herr E. de Martonne 
on, the hydrography of the basin of the Upper Nile, by De? A, 
Galle on Dr. Philippson’s meaglirements of heightss8n the’ Greék 
islands of the Aigean, on a new map of the easterh part of New 
Britain by Freiherr Yon Schleinitz, and on journeys in the 
Upper Amazon region hy Dr. Ae Rimbach, Herr E. de Màr- 
tonne’s paper'is a review of the present state of knowledge re- 


- garding the Upper Nile, witli? a new orographical map end a 


sketch ‘of seasonal distribution of rainfall. 
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AMONG the papets in the current pumbér Capi, of þe 
Jèurnal of the Royal Horticultural Socjety are several Uf 


| sditntific interest, in addition to pape on progrgss in*the 


methods and regglts of@fltivation. Mr. C. C. Hurst déscriBes 


some curiosities of orchid breeding, and hfs experiments and . 


observations on hybrids are of*distinct jue. Prof. P. W. 
Oliver has a paper on the depth in éhe soil at which plants 
occur, and Prof. Geo. Henslow one en chrysanthegfim sports. * 


AMONG reprints of important papers from the Botanical Ozette 
we have receivede—Winter characters of certain sporangia, 
by Charles J. Chamberlain ; contributions to the life-history of 
Ranunculus, by Prof. Coulter ; ana genert review of the prin- 
cipal results of Swedish research into grain-rust, by Prof. J. 
The Swedish professor distinguisltes eight distinct 
forms of Puccinia which produce rust ; these being again arranged 
under a number of secondary forms, dependent on the host-plant, 
most of the primary forms being parasitic on several different 
species, , 


THE views with regard to the origin of vertebrates, put forward 
by Dr. W. H. Gaskell, F.R.S., in his presidential address to. 
the physiological section of the British Association, at the 
Liverpool meeting in 1896, are to be stated more fully in the 
Journal of Anatomy and Physiology. Thè April number of the 
Journal contains' the first of a series of papers in which Dr. 
Gaskell will fill in the details of evidence which were necessarily 
omitted from his address. : 2 

SA COPYeof Mr. Joseph Baxendell’s report on the results of 
observations made at the Southport Corporation Meteorological 
Observatory during 1897 has been received. A noteworthy 
feature ‘of the report is a comparative table showing the mean 
annual meteorological statistics for every health resort in the 
United Kingdom known to possess a meteorological station. 
The systematic work done in the meteorological department of 
the borough of Southport should encourage accurate health 
resort climatology in general, and municipal : meteorology in 
particular. : 


; INCLUDED in the “ Bergens Museums Aarbog @for 1897 is 
Prof. R. Collett’s interesting paper on Beavers in Norway, with 
twelve plates reproduced from photographs of beaver lodges and 
dams. The subjects of other papers are :—Generalisation of 
some algebraic equations which present themselves in the theory 
of elliptic functions; a Sowerby Whale (Mesoplodon bidens, 
Sow.), stranded on the west side of Karmé [sland ? histological 
studies of the structure of the eyes of certain marine anfeliels% 
a generalisation of the Lamé equation®; the Lepidéptera of 
North Bergen county; physical conditigns-and plankton of 
Puddle fiord, ‘ 


IN a memoir which ‘agpears in the Proceedings of the A. 
National Museum (vol. xx. pp" 1-421, 1897), Ir. S. fy. Scudder 
describgs in detail and discusses the classification of a groyp of 
grasshoppers which forms the prevailing type gf orthopteran 
life throught North America—the short-horned grasshopp$r 
commonly seen in the United States, its best-kmown repre- 
sentative to the w8rld at large being the destructive migratory 
Rocky Mountain Lgcust. The title of Ma Scudéer’s pper is 
“Revision of the Orthopteran Group Melanop? (Acridiige), 
with special reference to*North Anftrican fortis.” ee 

’ . eo 
. HE naturale history societies of olig” publig school deserve 
encouragement, for they create interest, in watural thingefanā 
phenomena, and lead inquiring ffinds to make obsesvations for 
themselves, Rhe reports of three” such societies, namgly those 
of Rugby, Wellington, and Ci gltenbam,.showing the fesults of 
observations, and, containifg abstracts of leggures, have been 


réceived, and each of thenfis a creditable production, Among ° 
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i i FA af: spapers which call fo@sSecial attention*igan essay upos the 
bi ds of f the Oxfogd istrict, by Mr. F. Sidgwick, in the Rugby 
* Socjety’ seport ; ; and‘one on birds and pirds- nesting, by Mr. C. 
e Montord, in the Cheltenham Society% Eporte® 
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ARCHEOLOGISTS will be interested in a paper on “‘ Dwellings 

oe of the Saga- time h Igland, Greenland, and Vineland,” by 

* Cornelia cy a whicheappears in the National Geographic 

*  Mdgazine (March). The Saga-time began with the colonisation 

of Iceland in 875, and lasted for about 150 years, but little 

' definite knowledge exists as to the forms of the dwellings i in 

those days. The paper is illustrated by plans of “Norse ruins 

. (so far as they are known) in Iceland and Greenland, and ofa 

supposed Norse ruin in Massachusetts. It will enabl@a ẹom- 

parison to be made between the different dwellings of the 

Northmen and those of the native tribes of North America, from 

the magnificent ruins of Copan to the long, narrow houses of 
the Iroquois. 


Pror. WILLIAM SOMERVILLE’S sixth annual report on ex- 
periments with crop and stock in the counties of Cumberland, 
Durham and Northumberland, provides an excellent example 
of useful technical education assisted by County Councils. In 

,, the work of agricultural demonstration described in the pages 
of the report, the Durham College of Science was associated 
with the Councils of the counties above referred to, and the 
information given will be distinctly valuable to the agricul- 
turists of these counties. Of especial importance are the results 
of rotation experiments which have been carried op for four 
years onthree Northumberland farms. The results obtained at 
these stations are tabulated, but the detailed discussion of the 
rotation experiments has not yet been completed. 


_THE fourth number of “The Psychological Index” — 
bibliography of the literature of psychology and cognate sub- 
jects for 1897, compiled by L. Farrand and Howard C. Warren 
—is a most useful publication for psychologists. The papers 
are well classified, and there is an index of authors; so it is 
easy to find what contributions have been made to the various 
branches of@he science, and what the various investigators have 
done.. There are 2465 titles in the Index, thus indicating con- 
siderable activity in psychological science. The Index is issued 
in connection with the Psychological Review, which is published 


bi-monthly by the Macmillan Company. : 


A Bulletia (No. 13, new series), containing a compilation, by 

Dy L O. Howat, of recent laws and regulations against 

injurious insects, andetspecially the San José scale, has been 

issued by the U.S, Department of Agriculture. The infogmation 

given will be of inteftst to persons engaged in trade with living 

ts, and to hortgcultural and agricultural societies and others 

e y Sa TE legislation of the kjnd described. Another 
st Bullet (No. 12)— just issued by fhe U.S. Department of Agri- 
cultvrey gives an account of the spread of the San José gcale in 

the United States during the last two years, and of the work 

® Which has been done by economic entomologists ire the effort to 


- . ~ 
a . e subdue it. 


: THE lates@ phases of the controversy concerning the place 
£ where John @abot first landed in North Afhesica four hundred 

e ~ yee, are presented ing paper by Dr. S. È. Dawson, on 
“ The Voyages of the Cabots,” publighed i in the Zransactéons 

of the Royal Sabiety ¥ Canada for.1897. Ds. Dawson on- 
Clud@s «* that’ there is no physical or geographigal reason è préoré 

e ‘why Cape*Bréton may not hive been Cabot! s “lendfall, and that 
? thg vopage was intended ta be upon a weSterly $ourse. It will 
also appear that all éhe *eondigons existing updh the North 
Atlantic tend to makea westerly course swervg to the south, and 
* that’ there i is, therefore, a strong preponderance eof probability i in 
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favoursof a landfall at Cape Breton.” 7 Positive évidencg, of 
cdntemporary daguments eis shown to point to the same cop- 
clusion. e. © eco Ne 


Messrs. Masson ANty Co., Paris, will “shortly publish the 
following works. of science :—“ LiAnatomie comparée des 
animatx basée sur Pembryolagie,” * by Prof. Louis Roule; 
“ Précis de Botanique médicale,” ` by Prof. + L. Frabut ; 
se Eléments & Botanigue, + i by Prob. Ph, van Tieghem. ° 


Met T. R. DaLEMEYER heis just published a useful Ygtle book 
entitled “Ae Simple Guide tg the Choice of a Pffosaorc 
Lens.” This book segm® -to tS cnc suited to the require- 
ments* of a whole host of photographers, ‘especially amateurs 
who prefer to have their information retailed concisely and 
simply by one who knows. A great feature of these thirty 


pages is the appeag to diagrams which illustrate more clearly . 


than words matty fundamental facts regarding lenses and, their 
behaviour. Four excellent platino-brontide reproductions are 
inserted, to illustrat8 the capabilities of the author's new 
universal stigmatic lens, Series ii. F/6, which does the work of 
practically four ordifary denses. © ° 


THE firm of Guttav Fischer, Jena, announces for early 
publication the following new works &nd new editions :— 
** Ueber Herzbewegung und Herzstoss,” by Dr. Ludwig Braun. 
This volume will contain the reSults of an experimental "study 
of movements of the heart, analysed hy means of @ kinemato- 
graph.—‘' Die Bakteriolagie in dêr Mis @hwirtschaft,” ‘by Dr. 
E. von Freudenreich.e-The second part of Dr. Oscar Hertwig’s 
work on “ Die Zelle und die Gewebe,” dealing with the general 
anatomy and physiological properties of the tissues.—‘* Beiträge 


zur Klinik der Riickenmarks-und Wirbeltumoren,”. by Dr. H.. 


Schlesinger.—The first section of ‘‘ Mitteilungen aus der. 
Augenklinik,” by Dr, J. Widmark.—The fourth enlarged 
edition of Dr. Robert ,;Wiedersheim’s ‘Grundriss der ver- 
gleichenden Anatomie der Wirbeltiere.” 


THE Chemical Publishing Company, Easton, Pennsylvania, 
has published a second, thoroughly revised edition of “ Labor- 
atory Experiments on the Class Reactions and Identification of 
Orgdhic Substances,” by Dr. A, A. Noyes and S. P, Mulliken. 
A sixth edition of Mr. P, McConnell’s serviceable “ Note- 
book of Agricultural Facts and Figures*for Farmers and Farm 
Students” has been published by Messrs. Crosby Lockwood 
and Co.—The present state 8f knowledge of Réntgen radiation 
and its practical applications is@vell stated'in the second edition. 
of ‘‘ Practical Radiography ” by A. W. Isenthal and H. Snow- 
den Ward, published by Mggsrs. @awbarnand Ward. Many of 
the illustrations in the, book are very, fine. —A revised and 
enlarged edition (the sixth) of Messrs. Marion and Co.’s well- 
known “ Practical Guide to Photography ” has just been issued. 


THE additions to the Zoological Society’s Gardens during the 
past week include four Silver Pheasants (Euplocamus nycthe- 
merus) from China, presented by Mr. H. J. Veitch ; a Common 
Barn Owl (Siris flammea), captured at sea,’ presented by 
Captain George Innes; a Rlack-winged Peafowl (Pavo nigri- 
pennis,  ) from Cochin China, presented by Mr.,Richard H. J. 
Gurney ; four Undulated Grass Parrakeets (Melopsittacus undu- 
fatus)*from Australia, presented by Mr. Aitchinson ;'a Black- 
bellied Sand Grouse (P/erosles arenarius) from Asia, a Pin- 
tailéd Sand Grouse 4 Pterocles alchata), South European, a Rosy 
Bullfinch (Zrythrospisa githagila) ) from Algeria, presented by 
Mr. E. G. BY Meade- Waldo; two Common Bluebirds (Salia 


wilsoni) front NorthyAterica, two Vellow-bellied Liothrix ` 


.(Liothrix luteus) frome Chinag ‘an Amaduvade Finch (Zstrelda 


amandava) from India, a Red-bellied’ Waxbill (Zsirelda rubri- 
ventri, a Crimson-eared Waxbill (Zstrelda phanicotés) from 
Wes®& frica, pæented by Miss, Edith M, aaa Welch ; four 
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Amadivade Finches (Estreld® amandava), e2 Green Watbill 
« Estgelda formosa), two Black-headed Fidthes (Mønia malacca), 
two Chestnut-bellied Finches ¢Afinea rugro-nigra), thré& Indian 
Silver-bills (Munia malabarica)}#om India, a Common Waxbill 
(Zstrelda cinerea), ‘three Orange-chéeked Waxbills *(Zstrelda 
melpoda), two Red-bellied Waxbills (Zstrelda rRbrivensrist, a 
Paradise Whydah Bird ( Vidua paradisea), a Grenadier Weaver 
Bird (Zupaectes oryx from West Africa? three Ban@led Grass 
Finches (Poiphila cineta)® from Queensland a Bar-breasged 
Finch (Muga nisoria) fram Java, aSMaja Finch Munia majt 
from ial, a Chestnut-eared Kinch {Auadina tastanotis) 
from Australf, presented by “Miss Petrocgchino ; two Black 
Rats (Mus rattus) from the Channel Islands, presented by Mr. 
J. Ernest Ardron ; a Commbn Otter (Lutra vulgaris), British, 
presented by Mr. A. P. Ashburnham ; three Hairy-footed Jer- 
þoas (Dipus hirtipes) from North-east Africa, pfesented by Miss 
Baird; a Green-cheeked, Amazon (Chrysotés viritigena) from 
‘Colombia, deposited; g Collared Fruit Bat, (Cynonycteris col- 
farts), a Yellow-cheel®®i Lemur (Lemur xanthomystax), a 
*Crested Porcupine (Apstrix cristata), two Squirreldike Pha- 
Mangers (Petaurus sciure&s), a REA Ketigaeoo (Macropus rufus), 
orn in the Gardens, s eo? 


+- 


OUR ASTRONOMICAL COLUMN. 
~ ASTRONOMICAL OCCURRENCES IN May :— 


"May 2, ith. 2418. to iim. B.A.C. 4006 (mag. 5°7) oc- 
culted by the moon. z ~ 





2 ` 2th. Jupiter in conjunction witf moon. Jupiter 
6° 58’ N: ` 
6. Vesta (mag. 6'5) in opposition to the sun. In Libra. 
7 . 36m. a Scorpii (Antares) in conjunction *with 
moon. æ Scorpii, 14° S. 
7. 2h. Satiiri in conjunction with moon. Saturn 
5° 7 i . : 
II. 13h. 16m. to 13h. 51m. B.A.C. 7263 (mag. 6) 
occuited by moon. 
t3. Uranus 52’ S. of B Scorpii (mag. 3). 
t5. Venus. Illuminated portion of disc 0°923. 
15. Mars. . 3 3 Py 0°936. 
18. 18h, Vens in conjunction with Neptune, Venus 
2° 19' N. 3S 
20, Saturn. Outer minor axis of outer ring, 18/69, 
20, Ceres 16’ N. of Q,Geminorum (Pollux). - 
22, 4h. Uranus in opposition to the sun. In Scorpio. 
22, 6h. 54m. to 7h. 32m. Venug ocenlted by moon, 
24. - Encke’s Comet arrives at péfihelion, 
29, 22h. Saturn in oppositig: to the sun. In Scorpio. 
30. 


5h. Jupiter in conjunction with moon. Jupiter 
PiN. 


DOUBLE AND MULTIPLE Sofrneity SyArs.—The observ- 
«tion of double and multiple stars in th@®outhern heavens has 
~ever been attempted on a large scale, although several observers 

rave turned their attention to these bodies with not very large 
apertures. Sir John Herschel, in his southern sweep for nebulz, 
and clusters, was enabled to detect over 2000 new double stars ; 
out His chief interest was more for the close examination of the 
former celestial objects than for the search for double stars. 
Since that time the Sydney Observatory, the Cape Observatory, 
«ind the Harvard observers at Arequipa have done much to 
oromote our knowledge of this class of southern stars. A 
«earch on a large scale has recently been undertaken by Dr. 
rF.. J. J. See, who-was invited by Mr. Lovell to undertaka a 
survey of the southern heavens for the discovery and meastire- 
nent of new double stars and nebula «vith the 24-inch refractor, 
evhich had just been completed by the Clarkg. In the Asts- 
aomecal Journal (Nos. 4317432) Or. Sge gives us sope details 
of his plan of. work, tegether with thesirst part of thẹ catalogue 
of new double stars. In this survey Dr, See was aided by Mr. 
Zogshall, The observing station was first #& Mars’ Hill, Flag- 
Btait ; next in Mexico, in the western part of ef'acubaya ; and then 
mgain at Flagstaff, the telescop@ in each case being dismounted 
mnd re-erected. Š ` 

The region of the sky embodied iñ this work includes®the 

sntire zone between -°20° and 4%, and the @hore southern 
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regiqn Swept over in’ Mexico lies between —48° and «65° 
betw@gn 4h. and 16h. Right Ascension. Dr. Se@ states: % In thg 
course 'of this work it is certain that we have examined cawefglly . 
not less than one hendred’ thousand stars, and many of them * 
doubtless on severgl occasions.” All the star ptaces have been 
referred to the equator and mean equinox of rge0°0, and in each 
case the colours are given after a terminology Which was found 
best to describe the tints of the spectrum. To give an idae of the 
quality of the object ee used, and thè excellent at@fospheric, 
conditions at Flagstaff, we may mention that an object was pet 
considered difficult unless it was below 0”°3, or fainter than the 
14th magnitude for fairly wide objects. Dr. See proposes to 
arrange the final ctalogue in two parts : the first giving the new 
doubles, and the second d8ubles recogifised by p#evious observers, 
He furtherguses the symbol A to denote ‘‘ stars discovered at the 
Lowell®Observatory,” and an index 1 being affixed to this letter 
in the first catalogue, and other numbers in subsequent catalogues. 
When completed, this great work will prove a most valuable 
contribution to our knowledge of many interesting systems in 
the southern hemisphere. 


COMET PERRINE.—The following is a continuation of the 
ephemeris given previously in this column :— 


12h, Berlin Mean Time. . 


1898, A R.A. Dec. log 7 log à Br. 
. M S é $ 
` April28 o 20 32 +49 281 >: 
.29 25 59 49 56°0 
30 31 26 50 22°6 O'IIJI 0°2675 0'52 
May 1 36 53 50 480, ; 
. 2 42 2I 5I 123 
3 47 49 51 35°4 ` 
4 53 16 51 574 0'1285 0'2799 0'47 
*" 5 © 58 43 +52 183 


THE Mayora OsseRvaToRY.—In a recent number of the 
Naturwissenschaftliche, Wochenschrift (Band xiii, No. 14), Herr 
Leo Brenner gives a condensed account of the observations made 
at the Manora Observatory during the past year. As usual, the 
observations are chiefly restricted to minute examinations 
of the surface markings of planets. The article is illustrated 
by reproductions of the observatory and instruments and drawings 
of the surface markings of some of the planets. Herr Brenner 
refers to the question that has been raised regarding the financial 
condition of the observatory. In his concluding remarks he adds : 
“ For the main part my work this year will depend on whether 
a change occurs in the financial condition of the obser@atory, or 
whether I shall be obliged, as, formerly, to waste my time in 
writing worthless scientific articles,” 


THE HARVARD COLLEGE OBSERVATORY.—The fifty-sécond 
annual report of the djrector of the Astronomical Observatory of 
Harvard Gollege gives us an idea of the immense amount of 
work which is being carried on so successfully-under pis super- 
vision. Not only are extensive investigations, undertaken, but 
they are brought to completion by the liberal staff with whicle 
he is provided. After referring to the fege endowmest for 
current expenses which renders such assistance possible, Prof. 
Pickering adds that as regards permanent @lant they are far 
behind other observatories even of the second dass. That this 
will be soon remedied there is ho doubt; and®Prof, Pickerin, 
has the happy faculty of kn@vinggfrom which direction sach don- 
ations will come, for he says, ‘‘the need of modern buildirfys is 
nvost ‘likely to be supplied by gifts or bequests from pegsogs 
whose names should be attached to them. For instance, a library 


© 


building in whigh the clerical work of the institution could’ bes >» 


perférmed is greatly needed.” A modern machine-shop to: re- 
place our present workshop would form an excellent memorial 
ef one who had been interested in the applicatign of the 
mechanic arts to sciengific uses.” As ysual, each offt 
ments has been uséd for extensive inveStigations. ® The east 
os pectic has been employed for photemetric light compati@as 
of variables mostly with thẹ new polarising photometer, whik 
the west instrument has been used for dinfilas observati8ns o 
variates an comparison stars. The meridian circle and me 
| ridian photometer kave also been cag#nuously emplpyed, Prof. 
| Pickering having ®vorkgd with tke latter an 152 nights, and 
made 100,052 phc{ometric settings. The researches planned fow 
this latter instrfment are, we ar old, approaching completion, 
860,000 measures of abut 40,008 Sars having begn made during 
the last twenty year®. Bothethe Sinch telescopes have been 
used for photographing stellar spectra, the gumber of ppot&graphs. j 
e j ad e 
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. o Fic. 1.—Indtan Solpuga (Galeodes fatalis).—1, male ; ra, jaw of male seen from the side ; 2, female ; 
2a, jaw of female seen from the side. (Figs. 1 and 2eeduced to thyee fourths the natural size ) 
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btained, being 6@54. The 11-inch Draper telescope has ben | ef long-jointed limbs. Elian, for example, tells how a co&ntry 


emplo$ed for photographically recording the satellites of Jugfiter 
aiidergoing eclipse, and variables of dM Algol type. Mr. King, 
who has been investigating the effects@of dfferential refraction 
and, flexure on thegorm of the photographic images, has found 
that an equatori® should never be driven on sidereal time, but 


, that satigactory imag@s have been obtained by photographing at 


syitable Meir angles with a mean time driving clock, the rate 
beig wholly corrected by the refraction in right ascension. 
Experiments are now being made to introduce a flexure correc- 
tion automatically. In this connection it è interesting to refer 
to the work done by Dr. Rambeau. With regard to the other 
departments undegthe diregion of Prof.ePickering, we must limit 
ourselves here to mentioning them: namely, the Boyden depart- 
ment at Arequipa, where the new Bruce photographic*telgscope 
has been erectéd,gand the Blue Hill Observatory, although they 
have both been contributing valuable observations during the 
last twelve months. 





THE NATURE AND HABITS OF PLINY'’S 
© “SOLPUGA. : 


ALTHOUGH next to nothing is known of the past history 
of the spider-like creatures discussed in the following pages, 
it is tolerably certain that since glacial times they have been 





in Ethiopia Was‘ deserted ong agcount of the appearances of 
ineredible nunfbers of Seorpiens aid Phalangiums. But Tliny, 
when quoting the same story, introduces Solpuga? in place 
of Phalangium. And sfhce the latter is now*used in systematic 
zoology for a gotally different grogp, namely for the so-called 
Harvest or Long-legged Spiders, so abundant throughout 
Europe, no further reason need be given for adopting Pliny’s 
name for tife species ndw under @iscussion. * . * 
*So much by wAof peeface. Butbefere leaving the ancient 
hjwory of theeSelpuga, it fay be interesting to m@yion a sug- 
gestion that has been made to the effect that the Hgrew word 
translated Mouse in the Old®Testgment referred toome sort of 
Solguga ; and that he sores, the emerods (heemorrhoids), from 
which the Philistines suffered, resulted from. the bites of these 
creatures. In support .of this supposition may be urged the 
unmistakable resemblance to mice presented by some of the 
smaller, dark-coloured, short-legged species, with their hairy 
bodies and repid movements, which occur both in Egypt and ° 
Syria ; and the statements of travellerse{o the effect thabat the 
present time they inflict painful bites upgn.people when asleep. 
in the desert at night. + 

It is beyond the scope of the present article to deal with the 
many points of interest cpnnegted with, the anatomy of these 
animals. Nor is it Necessary to point out all the distinctive 
features which serve te, separate them from the true spiders, ' 

„the only membe% of tke class Arachnida 
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with which they are likely to „be con- 

founde. Suffice it to say that tye term 

spider, doibtless a corruption of. spinner. 
(spinster); is @echnical ied exclu- 
sively to the Setar P and 
e that no silk glands exist in any members 

of the order Solifugze. 

The general form is well shown in the 
annexed illustration depicting the male 
(Fig. 1) and the female (Fig. 2) of a 
North Indian species called Galeodes 
fatalis, As will be seen, the sexua} 
differences are, very striking, the male 
being both smaller and lighter in build, 
with the head narrower and the jaws 
less bulky ; the legs, on the contrary, are 
unmistakably longer. This correlation 
between lightness of body and length of 
limb points to much greater activity on 
the part of the male, a superiority which 
no doubt stands him in good stead at 
the pairing tife, when the female has a 
habit, it is alleged, of killing and devour- 
| inher less powerful mate. Again, in 
addition to being smaller, the jaws of the 
male @Fig. 12) are always less strongly 
toothed than those of the female (Fig. 
2q), anqggare furnished on the upper side 
Ye with a peculiar organ of unknown func- 

® tion called the @agel/ume. : 

In both sexes, but especially in the 
female, the jaws attain a deyelopment 
unequalled elsewhere in the class Arach- 
nida (Spiders, Scorpions, Solpugas, Kc. ). 
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confined ip their distribution, so far as Edrope is concerned, tq 
Simm, Greece anl Soujh Russia. Since, therefore, they were 
certainly @known otour British and Anglo-Saxon ancestors, 
@adeywobably also to thegarly Romgns, it is not surprising that 
ths English language has no name forthe group of which they 
are nfembers.e x ahe ordinary Englishman, they, are spiders, 
amyl as spiders or Yarantulas they are usually. describ€d by 


travellers who have cowgeacross them ine India, Egypt and ‘; 


elsewhere. The Greeks, ongthe contrary, Who were doubtless 
ecqesinted with the species inhabiting theirgown country and 
Asia "Minor, seem to heve regognised them fr&n the ordinary 
spider, since {hey þad a distfidi@e nante for each of the two 


groups. The*spiders wef cajled Ar@&hne (apdxvy); the 
f others Phalangium (ggéyytav), in allusion to,their five pairs 
No. 1487, VOL. 57] ` . 
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They are, in fact, admirably adapted 
for the purpose of crushing hard-shelled 
beetles and other insects. But they also 
have another duty to perform, namely, 
that of digging ; for the females, at least 
at the. breeding season, excavate subterranear® burrows for the 
pwetection’of themfelves. and their young. The process has 
been observed in the case of the species here figured. Choosing 
a suitable spot, the female* proceeded to cut away the earth ina 
discle with her jaws, then kicked ayay the loosened fragments 
with her "ig or scraping them together into a heap with the 
palpi [the bong front pairæf legs], pushed*the pile by main force 
from the entrance of the burrow. At its opposite end the eggs, 
about fifty în numb{y 2nd resembling 4 mustard-seed in size andl 
shape, were laid, an@ hatched abguta fortnight afterwards. Fo 


1 This werd is, perhaps, a corruption of Sodifuga or Selipugna, which 
se&mgalso to have been in use. Thê former means a creature which flees 
frRgthe sun ; the latter one titat battles againgt it, and so hates or is in 
tolerant of it. i ena a Í 
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three*weeks the young showed no sign of moyement. They* 
thetynoulted for the first’ timeend started to grawl,about on 
their Ywn account, little copies fn mfhiature of their moth®r, 
who mbunted guard at the entrance ang *esolutely repelled all 
intfuders, snapping without hesitatiof at every object*thrust into 
the burrow. Q\” e e . 

Some species of Solpuga are kn8wn to be diurnal, ahd have 
been met with roaring abroad in the fyll glare of the tropical 
sunshine. ° From this habit they are nov ngto the Spaniards 
of Santiagogas ‘‘Arafihas del Sol >= (sungiders). Foretlfe 
most part,@however, they are noctuénal, and irf c&tain localittes 
favourable their development prove a great nuisance to 
travellers caping out. Oliwier, for dkample, describes hew 
they would come into his tent in Mesopotarffia at night, attraeted 
by the light; and Mr. Guy Marshall informs me that an ac- 
quaigtance of his, when encamped on the Iartley Hills, 
Mashonaland, was forced to shift his quarters on account of the 


„invasion of his tent by a number of enormous spiders, evidently, ’ 


from his description, a large Solpuga, which ent@red at night 
when the lamp was bining and rushed about at lightning 
speed. In seh occurences as these is doubtless to be found 
the substratum of trut upon which Ælian based his story of 
the desertion of the tract in Aithiopia on account of the Scorpions 
and Phalangiums. e * > ə ° 
Nothing in the way of animal dife, providęd it be of suitable 
" size, comes amiss as food to the Solpuga, which is strictly car- 
nivorous in diet. *It is true that stories are told of the killing 
and eating of small vertebrates, like lizards, mice, birds, and 
bats. ‘Nevertheless the staple frticle of their diet no doubt 
‘consists of insects of various kinds, ranging in size from ants to 
“moths, beetles, o» grasggfpers A species which frequents the 
houses in Denver, Colorado, is said to BÈ of service to mankind 
on account of its partiality for bed-bugs, a fac of some interest as: 
‘showing that the strong stench of cyanide of potassium emitted by 
these parasites is no protection against the attacks of the Solpuga. 
Another kind living in Mashonaland, and known as Salguga 
sertcea—an elegant little species striped black and yellow, with 
long silky white hairs upon the hind Jegs, which, when running, 


resembles a tuft of thistledown blown before the wind—feeds . 


Jargely upon white ants; though Mr. Guy Marshall, my in- 
formant concerning its habits, has noticed that they eat jumping 
Spiders of the family Attidee, as well as small moths and beetles. 

hen searching for food they may be seen running about at a 
great pace in the hot sunshine, and every now and again stop- 


ping to rest for a few seconds beneath the shade of a stone or, 


leaf, only to rush off again without the least warning. "Often 
when going at full speed they will stop abruptly and begin hunt- 
ing and feeling around a small spot, irresistibly calling to mind 
the behaviour of a dog checked in mid-course by the scent of 
game, The white-ants they feed upon belong to a species which, 
instead of making a mound, build@*mud tunnels along the 
surface of the ground amongst dgad-leaves and sticks. Upon 
discovering such tunnelling the Solpuga follows it up, carefully 
examining it all the way, then suddenly breaks through the 
anud-wall and extracts a white ami. Rat whgther: the proximity 
of the insect is discoveted by hearing gp scent is at present 
unknown, This species fs an expert climber, and has been seen 
sto ascend trees to some height above the ground in search of 
prey. Siæilar stories are told of the climbing powers of other 
species from ‘different parts of the world; and Mr. A. Carter 
informs me that in Egypt it is no uncommon thing to see a 
Solpuga (Galeodes arabs) climbing on toa table to get at the 
flies, To capture such quick and wary insects the Solpuga 
adopts the tactics of the hunting-spider ; instead: of making a 
furious dart, as it would if the prey.inefight were a beetle, it pro- 
«ceeds to stalk the flies in the most wary fashion, creeping 
mowards them with such slowness and stealth that the movements 
sof the legs are almost imperceptible, yet all the while drawfhg 
gradually nearer and nearer; then like a flash of light the 
Mntervening space is traversed, and tHe insect struck down and 
captured, e~ hg od 
Even in the case of go redoubtdble a» adversary as scorpion, 
there is no hesitation on the part of th® Solpuga in advancing to 
che attack, J. G. Wooddells us how at the outset qf one such 
neounter the Solpuga by good fortune sev@red at one snap the 
scorpion’s sting, and made short worlfof hinfafterwards. Never- 
xheless such an end to th contest is the exception rather than 
‘he rule ; for in addition to some*evidence on this head supplied 
toy Mr. Trimen, Mr. Carter informs me that he repeategly 
witnessed: encounters ip Esypt betwaen the common Solpuga 
e 
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“near the zeer [porous water jar] in the corner of my tent. 





e e 
(G.®arabs} and the sand-scorpion of 
quingue-striatus) ; but though the two 
size, the scorpions qever &4me off second best, in spite of thé 
incomparable adygritage in point of activity enjoyed by their 
adversaries. 5 8 e 
Striking is the difference in appearance be@veen a Solpuga 


. ay ° 
that®cquntry dButhu. 
afa well matoh@dAfor 


fasting and a Solpuga full fed. In the former the gbdomen 
shrivels up, the segments shrinking one*within anothef like thg 
several pieces of a half-closed telescope; in the latter.ghe 
expansion is carried to such an extent that the distended 
abdomen much reserablesa short thick sausage, far surpassing in 
size and weight tfe rest of the body and limbs. This is brought 
about by the imbibition èf water an@ of the fimid and semi-fluid 
tissues oftheir prey. In support of their water-drinking pro- 
pensits, the following passage, written by thg Soudan war 
correspondent ‘to the Standard (October 19 1897), may be 
cited: ‘‘ One day in my tent [at Kerma] I heard a rustle like 
that of a silk dress. A big, ugly, yellow. hairy beast, with nippers 
like a crab, was moving fast as a mouse over the moist ground 


last he settled down to suck the water from the sides of the jar.” 
The writer of the passage just quoted had previously spoken 
of this animal as the “famous abu-shabat, the terror of the 
Soudan in the way of spiders, as large as your hand and ten 
times more venomous than a scorpion.” 

This question of the poisonous nature of the Solpuga’s bite is 
one that has attracted much attention. There is no doubt, 
however, that in the strict sense of the word they are not 
venomous at all. Nevertheless the jaws of the larger species 
are capable of giving a nasty and painful. bite, and it is 
intelligible that a severe sore of long duration might result 
from such a wound if the Solpuga had been previously feed- 
ing Upon seftic matter, or if the sufferer were at the time 
addicted to scurvy or were in a weak state of health from any 
other cause. This, quite apart from other reasons, is sufficient 
explanation of the fact that the native inhabitants of almost all 
the countries where these animals are found look upon them 
with horror and fear on account of their alleged ferocity and 
venom. The natives of Somaliland, however, seem to, be an 
exception to the general rule, for although, the Solpugas are 
remarkable for size and abundance in that country, the Somalis, 
writés Mr. Parkinson, do not regard them’as noxious, and have 
no names for things so unimportant. The dwellers in Baku on 
the Caspian, on the contrary, declare the Falangé [Galeodes 
araneoides] to be especially poisonous after emerging from its 
winter sleep, and, according to Mr. Rowland, believe that to 
counteract the effects of the poison it is‘ necessary to rub the 
wound with the carcase of the Solpuga after first steeping it in 
boiling oil. Perhaps it is needless to explain to those who know. 
the’ Asiatic that our subjects in Hindostan are firmly convinced 
of the deatily nature ot the Jerrymanglum.’. The opinion of 
these people on such a matter, however; is of no great value, as 
the following circumstance shows. Mr, H. ReP. Carter, when 
living at Madras, repeatedly, ast he tells me, allowed the 
Solpuga, in the presence of natives, to bite his arm uafil the 
blood rang without suffering anything worse than a passing pain . 
from the wound. But although his experithents proved con- 
clusively to himself the harmlesenegs of the bifg, they were not 
sufficient to make the onlogkers alter their judgment one whit.¢ 
In confirmation of Mr. Carters @nclusion it may be adie that 
Mr. J. ffolliott Darling has also had the fortitude t8 make 
similar experiments on himself, and has attained similar rewal 
with species that are found in South Africa. ° 

Of their enemies we know but little. 
made by, Mr. Distant, who, while in the Transvaal, saw a wag- 
tail attaching a specimen of Solpuga hostilis, a small species 
hèh is abundant in that country and in Natal, itgnay bejn- 
ferred that they aresegten by insectivoroys bifds, ang RE ably 
also by some mammals and reptiles. So,‘too, may it be gum 
posed that the larger kinds*of Solpug# destroy the smaller, a 

ithe 


that all, both igreat and smaf, fall victims tą large and meg 


sized gcorpioks, td’ say nothing of great spiders*and carnivorous 
ground beetles, marly of which’ would cextainby be’ powerfil 
enough to overcomg! the weaker spediés. e œ 

It must be remgnbered, too, thdt thong}? when fasting ae 
agility is amazigg,fand their chances of escape correspon@ihgl? 
great, yet when gorged with, é&gd, #8 deScribed above, and 
practically unable tograil their dis\ended botlies*behind ‘them, 

1 This name for th@Solpuga in the T: age I venture toe spell as | 
I have heard it pronounced. { Oe ae 
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“agile and keen-#ghted. 
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pan would falPeasy victims to enemies much weaker and slower 
thai® themselves? ee . 

+ On the other hand, we learn from Dare iha the species 
found’ in Algeria are exempt from the attaWes of the Mason 
_wa8ps, which, agis well known, in that and ‘in all countries 


fearlessly attack and glestroy numbers of the largest spiders, and | 
Pagout difficulty,gcatch the fleetest Solpuga in the world. . 


The reason for this freedom from persecution is not quite clear, 
unless it is ‘to be explained by the fact that the Solpuga is too 
formidable a foe for the wasp to tackle. That this may well be 
the case-is rendered intelligible by the reffectipn that the large 
lycosiform and mygaloid spiders fall eagy victims because, owing 
to feebleness of vision and lack of activity, they are not quick 
enough to elude'the final swoop of the wasp. The Selpygas, on 
the other hal, as compared with the spiders, are exceedingly 
Moreover, when on the defence, they 
have a habit, as described by Dr. Walter, of turning up the 
abdomen, so as to protect that vulnerable part, and extending 
the legs forwards and upwards in sich a way as to present to the 
foe a pair of gaping jaws surmounted by five pairs of strong 
limbs armed with long bristles, stout spines and sharp claws. 
Small wonder if under “the circumstances the wasps think dis- 
cretion the better part ‘of valour.’ 

The last peculiarity to be mentioned is the presence on the 
inner surface of the jaws of some strong horny ridges, which by 
mutual friction emit a harsh grating noise. In some genera 
these ridges are scarcely at all developed: in others they are 
very pronounced. .That the sound is produced in the way 
described under the stimulus of sudden fear or irritation was long 
ago pointed out by Hutton, and even before him by Pallas ; and, 
touching its function, one can only suppose that, like analogous 
organs found in the rattlesnake and in some of the Jargest spiders 
and scorpions, it acts as an advertisement of the whereabouts of 
the Solpuga, and as a warning to enemies to keep a respectful 
distance. R. I. Pocock. 


THE LABOULBENIACEÆ: A NEW FIELD 
OF STUDY AMONG FUNGI 


THE knowledge of most botanists of the group of Fungi 

here under treatment is probably confined to the brief 
description given of them by De Bary, under the head of 
spot Ascomycetes,” where Peyritsch’s figures of Svig- 
matomyces Baeri are reproduced. 

Since 1884, when De Bary’s “ Fungi” appeared, the investi- 
gation of the group has, however, proceeded apace; and 
whereas at that time hardly more than a dozen species had 
been distinguished, Dr. Thaxter considers that “no fewer than 
150 species belonging to 30 genera are now know. Almost 
all of these additions are due to Dr. Thaxter’s investigations, 
and have already been announced, from time to time, in a 
@erits of papers emanating from the Cryptogamic Laboratory 
of EXward University, ; 

The first to observe one of these Fungi was probably the 
entomologist Labeulbéne, in whose honour Ladboulbertia rougetii 
was named by Montagne and C. Robin. The earliest descrip- 
tign came from *Robin in tht ‘““Histoire Naturelle des Végétaux 
Parasites” in 1853. H. Karsten (1869) and Peyritsch (1871-75) 
follfved with @ more detailed treatment of the morphological 
P sie ale of the group, and still later Berlese, Giard, Istvan§i, 

4nd Thaxter, have in turn added to our knowlefige of the 


> § family. 


é” 
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“The Taboulbeniaceze are, without exception, entomogetious, 
and occur upon species of Beetles and flies almost egclusively. 


They ge to the chitin of the infect by only a minug 


1 by means ef whigh, however, théy absorb all the nutri- 


DEn the? requireefér their development? Upon examination 
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Wha hand-lens, they have the appearance of hairs or bristles 
ole a dark coloyr, standing out vegtically from the substratum. 
AS they seldore excted half a millimetre jp lehgth, it is no? 
Serprisinw that the% easily escape the netice of entonfologist 
and mytolpgist alike. Oge . ¢ 
Their morpholggical chargcters present features of unusual 
eintemst, inasmuch as they seem to exhibit # marked sexuality, 
and “that of a. pequlias, typ The male cell® are non-motile 
-Spermatia, ayisirig “or the fis par? endogenously, but in 
1 “ Gontributions towargaf nograph of the @aboulbeniacee.” By 
Roland, Timxter.  (Memfbirs of the American Aca@emy of Arts and 
Sciencés, Gol. xii. No. 3, December 16. Pp. 242, pls. 26.) © g 
$ i É 3 i 
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“certain genera abstrictéd exogenously, as in the case of ,the 
Flpridexe Teese spergnatia, Bectgyne attached to trichogfnes, 
whose cell;-wall de to have thesame gelatinous congstence 
as have ‘these of the Fiprigese. In some ggnera, these. tricho- 
gynes become ,branched and multicellular ; in a few cases they 
bend oger to ‘come into coptact with spermat in situ, and 
then straighten again, carrying off a detached spermatium. 
Bearing tlhe trichogyne js a ‘‘ tgichophore,@ itself regting on a 
‘Scarpogenous” cel From this latter there are ultithately budded 
off four or eigh(@isci, each containing, When maguire, four or 
@ight. usually septate ascospores, the whole being Jnclosed in 
a fusiform’ fructificatign, ræalling the perithectuf of a Pyre- 
nomycete, It seergs impossible™to resist the impression that 
the asci arise as the result of an act of fertilisation, though the 
details of the process have not Seen obsérved. That the 
‘Laboulbeniacece are to be included among Ascomycetes can no 
longer be doubtful, and their morphology, when considered in 
connection witi? the observations of De Bary,*Janczewski,. 
Stahl, and more recently Harper, lend support to the view that 
sexuality persists in this class of Fungi.® It is difficult toimagine 
how otherwise Brefld can account for gfe strucfùre of Laboul- 
beniaceze, when his researches have extended thus far. 

The sirfilarity ip thg method of fertilisation with that existing 
in Florideze is very merk@l, For the @ccurrence of a receptive 
trichogyne and tached noñ-motile`spermatia among Fungi,, 
Stahl’s observations ‘had already prepared us, though it “has 
been denied that the structures called by theSe- names in Colle- 
macez, have the sexual significance they have been shown to 
have in Florideze. The analogy ef the similar organs in*Laboul- 
beniaceæ with those of Floride would seemgto be beyond 
doubt. A further starfling anabogy Anih Flðrideæ ig found it 
the occurrence of 4 single conspicuous pit in the walls separating 
successive cells of the hyphe ;-end, as in Floridez, these have 
already been utilised in tracing the genetic connection of the 
cells of the thallus. ‘ Although Thaxter, on account of these 
similfirities, does not regard the derivation of Laboulbeniacez 
from Floridez, as unworthy of consideration, it is improbable 
that they indicate anything more than similarities of adaptation, 
which often occur in widely separated groups. 

Of the 250 different species of insects on which these Fungi 
have been found parasitic, 241 are Coleoptera, and of these the 
majority are aquatic or. riparian in habit. Of the 7 dipterous 
host-species one is the common house-fly, which is frequently 
infested with Stigmatomyces Baeri in the neighbourhood of 
Vienna. The single termite affected came from Africa, and the 
sifigle acarid ffom Paraguay. Though most of the Laboul: 
beniaceæ yet described are exclusively North American, 19 
European species are known, and sgme accompañy their hosts 
into two or three continents. It is probable that the family wilN 
be found to be numeroug in species, and widely distributed im 
range. No British localify for a single species is given in Dr. 
Thaxter’s work, and no Brigsh writer seems to have yet made 
any contribution to the literature of the group. In Dr. Cooke’s 
“ Vegetable Wasps and Plant Worms,” published in 1892, the 
species then descrsbed 1 Th@xter and others are enumerated, 
but no discovery of Samy of these in Britain seems to have beei 
known to the author. It is*highly improbable, however,, tha' 
none of the parasites occur on any of the more than 3000 Britist 
species of Coleoptera. : Š =: 

Though these plants do not at present appear likely to become 
of any economic importance, yet it is clear that they are of ex 
ceptional morphological and physiological interest ; and Prof 
Thaxter has earned our gratitude for the persistence with which 
he has pursued their study, and for the ability and skill witi 
which he has described @nd portrayed them, The work form 
a worthy successor to the author’s monograph on “‘ The Entec 
mpphthorere of the United States.” R. W. P. 





THE" BOLOMETER} 


%. 
[XN the aumber of the Amegcait Journal of Science for Marc. 
18819 there appeared an article descriptive of the actini 

balance (since galled the Bolometer), an instrument which ha 
gained ere vince, wists physicists 48 a useful aid in the stud 
of, radiant heat. $t was, it may be remembered, originali 
devised by the writer to discilmingte the heat in any smal 
portion df the grating spectrym, but it has since found wide 
apifiications. 6 A : : 

© Reprinted $m the Amerjgan Journal of Science, April, (Communicate 
by tle Author) @ e «® 
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As at first constructetl, the strips, representifg arms af the 


. e b 
(1) Its Srecision, o% the degree of exicftade Ken which jt al 


€ 


Whedistone bridge, were made of iron {romeo-oor too'ooor of] be St ona special point, as,efor instances ow a line of the inks 


ach in thickness. The- instrdment was, evèn under these 
conditions, very many*time#as s@siatte 2s the Best ther- 
he writer then possessed, but tlfere does not appear to be 
iN statement as to the exaet fensitiveness ® its early 








e e . 
referred to, however, the. instrument 4s repre- 


sented ag giving,a deflection ofsabout 40 scale divisions (milli- 


visiBte spectrum, recognised by its heat radiation alone. , Ll 
(2) Its accuracy, or #æ capacity for repéating the Sante 
measure of radiato under like conditions. e o 
(3) Its sensitif€ness, or capacity for detegting minute radia- 
tions. x ; e E 
The instrument which I will takeas theæubject of comparison 
with the earlier one as described in this Journal (Augst 1886), 


metres) from, the linar heat, *concentsdted by a tRirteen-inch | is now in use in a chamber automatically kept at a temperatyfe 
P + 


lens, and it was sufficiently accuratë toegive"s Sprobable errgr èf | constant within one-tenth of a degree Centigrade. ` 


rather fess glfin one per gent. for a single observation on a ceg- 
stant sour of heat, so that the accuracy of thee bolgmeter 
(quite a disNoct considerations fron? its #ngitiveness) was even 
then as great as that of the bést, photon#tric process. he 
galvanometer in use at that time'was one of the early Thomson 
pattern made by Elliott. ® 

The first bolometers were made by the writer’s own hands. 
Subsequently the strips were usually cut out frem sheets of thin 
‘platinum, and in one or two instances made frome flatted wire, 


. 


The strips, the esential part of the instrument, are in the 
present case made by MrgC. G. Abbot, and are of plath, the 
central one being rath ‘less than D'r of a, millimetre wide. 
(The case is now made of metal instead of ebonite, and is 
surrougde€l by a current of water). - 

It is quite possible to make bolometer strips nfuch narrower, 
but this is legs necessary with the employment of the long-fogps, 
image-forming mirror, so that in the present case the strip “is at 
such a distance that it subtends an angle of 3'4 seconds. Its 


the strip of thes¥near bolometer at that time (about 1883) being | angular aperture is in practice adapted to that of the slit, which, 


usually about s0 millit§etres long ; anywherg from o‘oo! too'or 
of a millimetre thick, ad, according to its special purpose, 
being made from 1 millimetre to o'r millimetre wide? s 
, About 1886 the mqunting of the gnstmment had been 
improved by the writer,,so thatethe stip appeared like the 
‘vertical “wire” of a reticule in the fens Of a positive eye- 
piece, It was alao mo@able in some cases by a micrometer 
screw, and was, in fact, a micrometer thread controlled in the 
usual way, but-endowegl with the special power of feeling the 
radiations from any object on which it was directed. 

=- In the eaMiey spect m*ork the bolometer developed 
another important qu , its ‘ precision.” This quality is 
quite independent of the accuracy with ®which it repeats 
measures of radiation or. constant source of heat, and 
concerns the precision of setting, as a micrometer thread. It 
could, even twelve years ago, be pointed, not only like thegther- 
mopile, within a fraction of a degree of the place of'the source 
of radiation, as for instance on a bright line in the spectrum, but 
within a fraction of a minute of arc. i 

` The instrument of course depends for its general efficiency on 
the galvanometer with which it is connected. That used in 
£886' had several improvements due to thie suggestions of Sir 
William Thomson and Prof. Rowland, and was perhaps, at that 
time, the most effective instrument of its kind in use for such a 
purpose, the mirror and needles having been specially con- 
structed at the Allegheny Observatory. The mirrors were 
wlatinised by the kindness of Prof. Wright, and were at that 
time nearly æ centimetre in diameter. The needles were hollow 
smagnets: made by Mr. Very of the Allegheny Observatory. 
For the damping mechanism of the older galvanometer, I had 
substituted a dragon-fly (Lzdedzr/a) watz, in which nature offers 
ı model of lightness and rigidity quite inimitable by art’ At 
ahat time, when making a single? vibration in 20 seconds, a 





with the use of the long collimator employed by the writer, 
gives a capacity of pointing (pointing, that is, zx the dark), with 
a probable error of little over a second of arc. Quite recently, 
owing to the use of a novel collimating system of two cylindrical 
mirrors proposed by Mr. Abbot, the slit, though at a moderate 
distance, can have an opening sufficient to avoid prejudicial 
diffraction effects, while subtending an angle of considerably less 
{han one second of are. N 

In the galvanometer, the use of the fine quartz threads and 
specially small mirrors, originally due.to Mr. Boys, has lately 
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been.carried to what seems near the practicable extreme, the | 


mir 
grams, agd its six needles, of proportionate weight and dimen- 
sions. 

This system is now made to serve with a much shorter swing 
than that formerly employed. If we reduce it to a time of 
single vibration of 20 seconds, only for the purpose of comparing 
it with the values already given in the earlier form, we obtain 
the results submitted below. 

Before giving them, however, it is to be mentioned that the 
apparatus at Washington is most unfavourably situated, owing 
to its being subject to tremor from ‘the traffic bf neighbouring 
streets and to other causes, which it has been the object of 
years of struggle to conquer. This has been so far gone that 
the values presently to be given (which, it will be remembered, 
are only attainable in a chamber of constant temperature, with 
special precaution against disturbance from external tremor), 
can be counted on as real values, always obtainable under proper 
conditions, and, in fact, rather within than without the average 
working capacity of the instrument. : 

I here consider the bolometer as at present employegl. 

(1) With regard to its precision, or exactness of pointing. 


ay 2 mi thread being made some 30 centimetres long, the 


2 midlimetres in diameter, and weighing but 2 milli- - 


leflection of one millimetre division of the scale at one metre | The old thermopile could be set ona portion of the spectfun?™ 


nstrument as described Meing capable of regording a change of 
emperature in the boloMheter stsips of I@ss than oʻoooor of a 
legree Centigrade. So ’much less than this could be observed 
ay special «precaution, that it might be said that this one one- 
aundred-thousandth of a degree was not only indicable but 
neasurable by the apparatus, which was employed as described, 
n the determinations of the relations of # to A for the rock-salt 
srism, and by which the infra-red spectrum was at that time 
ollowed by actual'mieasuremenit, to a wave-length of rather over 
ive one-thousandths‘of a millimetre. „° ` 
Since then the bolometer has been used in various researches, 
of which some oc@asional account hgs been given in the Ayerican 
Tournal of Science. (See numbers for November 1888, And Aug@st 
t890.) During recent years it has been specially employed in 
naking a bolographic map of the lower spectrum, the publica- 
ion of which has been greatly delayed. byconsitions incidensfl 
o the relations of the Smith®niane 
xovernment, but whidh it is hoped wll nots 
songer, `: eg ‘ 
Without here enering into an account of f: work done byit, 
have thought that it might be,of irterest ® give very brie 
tatement of the procnmenaitice and form of the ipstrument 


listance was given by a ig © @ 0'gg0,000,0005 amperes, the 


ind 


kelf, considered under three aspects. ° 
1 American Journal of Science, third series, vol. xxxiien foo, 1886.69 ` 
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servatory Svith the | 0°03 
def@red much | of the intensi 


only with an error of a considerable fractiormof a degreee#The 
linear bolqmeter as employed in 1886 could be set with a prob- 
able error of a fraction of a minute of arc..,@The bolometer as 
employed to-day, and moved through the spectrum by clock- 


work, can be automatically set with’a probable Grror of a single,” ' 


observation of little over a Secong of arc, can be set, that is,sin 
the dark witifa precision little inferior to the @apacityeo? the 
efe in setting a micrometer thread in the light. 


3 ° 
(2) As to its accuracy. I have had occasion recently to takes 


series.of measuges of successive throws of the galvanometer, $ 


using Ws a source of heat an Argand petroleum- figme in “a 
common™qudent’s lamp. I had no photometer at hand, but 
teking the usual statements of the text,books as to thg accuracy 
of vision, it might be expected that suc measeres wah 
would give a probablé error of about one eper cent. 


(Yh 


is ig 
where sources -of light of stmilar quaNty are compared.) * n & 


probable errog of a` singlé galvanometer reading was bet 
apd o-o4qof ome per cent, and this inclided the fluctyatfon 
of .the source ef radiation, ang th&error ef 
estimating tentis by*the reader on tle@%cale, both qstaittities of 
nearly the same order asthe error $n questiom It seems Safe to 


a | say, then, that go Mrror attributable to inaccuracy of the %%o-e 


meter could be detected, by the magns aMiployed. 


(3) As to sensitivgness. Im thẹ early York} gor a time ofg* 


single swing of 20 geconds, a éeflec of one millimetre with 
: j eM 
ie (fe = 
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© tfe scale at a FA @istunce was obtainabfe with a current „of 
Yg O i ele dae %n ampere. At present, under such 4r- 
", cumignees, a similar deflectién would be obtained $ith 
0f000,000, 000,001 2- ampere, that is®t$ say,gethe apparatus is 
e . ‘akDut 400 times ag*sensitive as it was when escribed. 
: At present the Solometric. apparatus, under the conditions 
oe ieady cited, wifPindicate a change of temperature in its strips 
* Sof, at anyefate,. much ess than one-ten-millionth of one degree 


Centigrade. S. P. LANGLEY. 
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i INTELLIGENCE. ¢ 
Mrs. PHEBE Hearst haf offered to dect for the University 
of California a new building for the School of Mines. ẹ `` 


_ DRAUGHTSM&N and engineering students familiar wifh the 
principles of the®science of steam, are given opportunity. of 
adv@eing their knowledge by a special class in steam-engine 
trials which will commence at the South-Western Polytechnic, 
Chelsea, on May 17, and terminate on June 28. The class will 
be conducted by Mr. W. W. F. Pullen and Mr. H. A. Clark. 


THE trustees of Cornell University haye just established a 
Medical Department and a State College’ of Forestry. The 
medical department will be situated in New York City, and its 
faculty will be made up principally of those surgeons and 
physicians who have-heretofore been connected with the medical 
department of New York University ; including all but three of 
the instructors of that department. The endowment of the new 
medical school is by a donor whose name is not disclosed. The” 

. College of Forestry established by Cornell University will be 
situated at Ithaca, and called the State College of Forestry, 
having been authorised and endowed by the State with a giant 
of 10,000 dollars by the legislature which adjourned a few, gays 
ago. Prof. Bernard E. Fernow, director of the Unit ates 
Division of Forestry, has been made director of this department. 

One ‘of the most important educational problems at the 

resent time refers to the coordination of the work of the 
niversity and Technical Colleges with that of other educational 

. institutions in the neighbourhood. It is unfortunate that in several 
cities the educational institutions dre competing with one 

.another-instead of working together as an organic whole, in 
which each part has a definite function to perform. Efforts are, 
however, being‘made in the large provincial centres to prevent 
the undesirable overlapping which at present exists, in order to 
make thg various educational institutions complement each 
other’s work without competition. Summaries of what has been 
done in this regard at Birmingham, Manchester, Plymouth, and 
Sheffield appear in the current number of the Record of Technical 
and Secondary Education. In Birmingham, though no formal 
machinery exists for the coordination of educational work, the 
various institutions have adapted their organisation go the cir- 
cumstances of their environment, supplying any need that was 

ew telt, and avoiding duplication of function. An educational 
adder has, in fact, heen constructed, up which a boy may climb 
frome Board Scl®ol to the highest University honours without 
exciting the jealousy of other schools than those, which he 
attended, -This ev@rt actually occurred last year, when Mr. W. H. 
Austin, who began his education at a Birmingham Board School, 

* came out Senior Wrangler at Cambridge. In Manchester the 
sxoyjsidhs for coordination teke fhe form of an agreement 
betwedh the Technical “Instruction Committees of the City 

P Nene and the School Board, and between the authorities eof 

è wens Cgllege and the Manchester and Salford Technical 

e Srksols. As between Owens College and the echnical Schools 

it is arragged that the latter shall aim at demonstrating YW the 
general principles of sciente and art may be appli to the 
-advancement of trade Fin industry, whilst the college yit 
i... vascRqw thgse obwiouglyg bread-and-butteg- subjectis, and address 
ot Ift the higher evalks of ‘pure science’ *In Plymouth, also, a 
Fy Sethe has been arranged’which eorrelates and connects, the 
evhole of the science and art teay}ting of the town, from the 
infant schoolgu args. In Sheffiele a scheme whigh secures the 
‘diectiveMoordinatjon and ecowsmical manegeme dt of thf Board 
Schoo’, the Technical Seeool, and. the School Of Art, has been 
at work since’ lasteSeptenabeg, and appgars t$ give entire satis- 
~ wfae®Hn tc all concernedy and Bradford has @ist taken steps to 
.,. grade its various ene arces. Through ‘all the schemes 
_, “wone main pringfplefuns—thft, famely;"of making the common 
> ae aryethe kin ergarten and nurséry 
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their aame as the-places where is taught the application of Seience 

afid art to the purpdBes of oa peat! and commerce, while t8 the 

University, Colleges are allocated the higher scientific stud 

The examples shouMi afcourfige other county boroughs t 

sider and adopt a schemes which will prevent 
t? 


of effort and*do Sry with @nflicting interest. 
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Rfysical Sqcigty, April ¢2.—Mr*Shéiford Bidwell, FaR. S., 
Pfesideat, ip the chair.—A paper by Prof. T. C. Pytter, on a. 
megkod of viewing Nawton® rings, was read by"Prof. S. P. 
Thompson. If a paQillel bear» of light from a retangular slit ` 
falls at oblique incidence upon a plane plate of glass, the first two 
reflections occur at the upper and lewer surfaces of the glass, 
respectively, and give two corresponding images that may be 
formed on a screep. If now a second glass plate is added below 
the first, and garallel to it, at a short distance, fou¥images of 
the slit appear on the screen. But when thg,Jower plate is 
brought into contact with the upper one, tye reflection from the 
lower surface of the*upper plate followgMhe same path as that 
from the upper surface of the lower plate, so that only three 
images Are OW tOebe distinguished.” For the two glass plates 
thenauthor substitutes ““Neyton’s rinfs” apparatus, and by 
the ‘above device f&r eligninating a set of reflections he is able to . 
estrict the’illumination”to tle light that comes from the two 
interior surfaces. As thus obstrved, the colours of the rings. 
are very brilliant. When the plates are very clegn, the darkest. 
area of the ‘ black” spot has a sh&rply-Sefined edge, sitfilar to, 
that of the black film of a soap gee! -WByeusing mono-. 
chromatic light, the varjous sets ®f ri ay De photographed ; 
they appear as sevegal systems of concentric circles, the systems 
intersecting one‘another. Thigt#eaagd of illumination by a slit, 
enables Newton's rings to be viewed free from all Jight except 
ue to reflections at the bounding surfaces of the aii-space 
between the plates. It reveals to the eye the subordinate in- 
terference-systems that coexist with the primary rings, and 
it demonstrates which of these reflections must be taken into 
account in the theory of the phenomenon. ‘Moreover, it sup- 
plies a means for analysing these systems, and it indicates that 
the interference of monochromatic light is never complete under 
these circumstances. Prof, Herschel said it was rather difficult 
to follow the arguments of the author without witnessing the 
phenomena, Much complication was introduced by the suc- 
cegsive reflections ; it was not clear what became of them. There’ 
was no doubt as to the advantage of a narrow slit for the illum- 
ination, He, thought some of the secondary reflections might be 
got rid of by using plates that werewlightly prismatic. Prof, 
Thompson had, in his.own laboratory,.verified the advantages oa 
the authors méthod of @jpmination.; The result was a very 
sharply-defined first system of rings. Curves of subordinate 
interference were easily to We observed by this arrangement. 
Prof. Boys noticed in the photograph of the ring-systems that 
the independent systems of bands were distorted at the points of 
‘Intersection. Thedpter ing curves: rmed a sort of honey- 
comb, or hexagonal @ystem, {nstead of a system .of curvilinear 
quadrilaterals. This distortion reminded him, of similar effects 
observed in the photographs of “ ripples.” „Mr. Edser said. he 
had often noticed similar distortions, but he had alwa¥¥ been able 
satisfactorily to explain them as being the result of imperfect 
focussing. The author had referred to the fact that a thin film 
when viewed by reflected light, appears black. A phase-change 
of half a wave-length takes place-either on reflection at a rarer, 
orat a denser medium ; but there is no information from which 
to decide between these*two alternatives. The truth of the 
assumption that the phase-change occurs at the denser medium 
sagms tó @epend, se far as eXperimental evidence is concerned,, 
upôh the observation that in Lloyd’s bands the central one ik 
black. To produce the Iloyd’s bands only one mirror is used » 
tae bands produged by Fresnel required three mirrors. Wernicke 
performed an dnteregfing. serigs of*ékperiments in which white 
light refidgted fogvarious angles of incidence from a thin shee’ 
‘of glass was gKainined spectroscopically. ` The spectrum wa: 
crossed b¥ nuinefqusblack. bands, @nd from the position o 
these bands in ae. we the thickness ofthe glass was cali 
curated. , The calculated thickrfess gen the angle of incidences 

, differed from thag obtaineti with small angles :o 

the conclusion was that when light is internall 
at an angle of incidenct less than the angle'o 
e . ° ` 
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total tefleNion, a phase-change is producede If the space’ bee 
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lin@ drawn. from Oban to Ben ‘Lui, alot éhe south at 

tw& the two plates in- Prof. LS emo were filled i 
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eas@en boundary of Perthshire?and thence,wortitward t8 X 





















with & substance of higher¢refradtive dn plats, a cen- | He explained the cause oføẹversion in the cofout of ematici 
firmatign, or otherwise, of this restl be obthined.—-Dr. | house-cats to the y8ld type of Felis caes, apd referred to 

S.P. Mpson.tifen exhibited a n deg apparatus neade by the | skulls of cats wh had been exhumed on the sitè of the Roma ‘ 
Heliog m to illustrat the #iree:phase method of tgans- | city of Silchester; which he thought disprovedgthe view of*theg . 
mitting power. t cortsists of x snfall genezatof, driven by hand, | late Prof. Rolleston (Journ. Anat. and Physiol.) to, the effect, 
and a small ma The gyma@stor may be separately’ excited ‘| that the domestic cat was not known é0 th Dr. GY 








Elliot Smith read a paper, entitled gig ribution towards 

more exact knowledge of the omy of, the braid imate 
tata.” A full accoynt ofgfffe brain of Orycteropus was Arst A 
given, and comperisons ere instituted, with that ofemtozen 
species representative ofghe leading &dentate families, including 
Manis and Chlamydophorus.—A paper waf read by-Mr. H. 
Farquyar? of Wellington, N.Z., on some New Zealand 
Actinzaria, in which he described a new genus,Aztcampactis, 
and species Halampactis mirabilis, together With the following 
new species : -Edwardsia elegans and neo-zélanica ; Coryfflctis 
Haddoni, mollis, and gracilis; and Actinia tenebrosa, Hal- 
campactis mirabilis he regarded as of special interest, since it 
appeared to form a link between the Sagartide and Hal- 
campide; which had hitherto been widely separated by 
systematist: ' 


by a secohdary battery ; 


ee,iRdependent oils. The 
.six ends of the coils ar 


sik comigutator rings. The 
motoras Wtee corrgMponding pairs*of opposite ails; thes? gan 
be groupes inggeridfs ways for connection to the brysheg@f the 
generator. he six coils arg on® hinged frame, so thats if 
necessary, they canvhe laid dowft flat, for §her rotation experi- 
ments. Two armature: are provided, either of which may be 
used, The first is an iron®wheel with peripheral copper bars 
arranged like a squirrel-cage ; the other is a simple iron disc 
without adged conductors.—The President aproposed votes of 
thanks, aM the meeting was adjourned until Mayẹ13- 

Zootogi iety, April .5.—Lieut.-Colonel, H. H. 
Godwin-Austen, F.R&§., Vice-President, jn the chair.—Prof. 
Sydney J. Hickson, PSR.S., read a paper on the species of 
corals of the génus MiKepora. The author stated $hat thirty- 



















mine species of the ganus A/Weporg had been described. A| Roya Meteorological Society, April 20.—Mr. F. C, 
prolonged investigation.ef the oharacters hjthertOeused for®he Bayar President, in the chair.—Major H. E. Rawson, R.E., 
determination of the species had proyed them to be all un- | read paper on anticyclonic systems and their movements. 
satisfactory. An xamiflation ofthe soft parts of a great man Cycjpnes and anticyclones have long been recognised as 


specimens of several forms of growth and from widely distant 
coasts bad roma Nl nogeaturgs tiat could be used for separating 
‘species. In the ago: $ opinion, therefore, there was only one 
“species of thigbe nought and that the individuals of this 
species were capable“@Passuming a gteat variety of form, as- 
cording to the conditions in which they lived®—A communication 
was read by Mr. J. Stanlep*Gardiner containing an account of 
the perforate corals collected by him in the South Pacific. 
Fifty-one species were treatedwf, of which fiftn were desgribed 
as new.—-Mr. Oldfield Thomas read the description of a new 
Dik-dik allied to Madoqua kirkii, but much larger, which: had 
been obtained by Mr. H. S. H. Cavendish in the region of 
Lake Rudolf, and was proposed to ,be called Madoqua 
cavendishii —Mr, R. Lydekker, F.R.S., made some remarks 
on the geographical races of the Banting (Bos sondaicus), and 
suggested that the. Burmese and Manipur forms of this animal 
should be given subspecific rank, for which he proposed the 
respective names of Bos, sondaicus birmanicus and B. s. woodi. 

Entomological Society, April 6.—Mr. R. McLachimn, 
F.R.S., Vice-President and Treasurer, in the chair.—On behalf 
of Mr. Gretnshields, My. Jacoby exhibited spegiffiens of the 
longicorn beetle, Miceropsalis durnfordi, Bu rom Patagonia. 
Mr. Greenshields, who was pres ed that this species, 
remarkable for the great’ er@of the palpi, was originally 
taken by Daywin ; his own examples were taken hiding in thorny 
bushes ina dry watercourse. —Mr. Champion exhibited European 
examples of Harpalus fröhlichi, a newly-discovered British 
species.—-Mr. B. O. Bogver shotwegabiving Jarvee of Caradrina 
ambigua, an insect Whid§ had recently oggurred in England in 
„countless numbers. They were Bred from ova laid by a female 
taken on the South Devon coast, and fed indiscriminately on 
low plan#»—Mr. M. Burr read a paper supplementary to Mr. 
Green’s previous commfnication on Dyscritina, and definitely 
referred the imagos to the genus Dzéplatys, D. longisetosa, 
Westw., being a good species, and Mr. Green’s new form 
proving to be D. nigriceps, Kirlyy.—Dr. Chapman read a paper 
on the larva of Hréocephalé allionella, which he stated to be 
haan similar to that of Æ. caléhel/a, previously described 

y him. e on : 

Linnean Society, April 7.°—Dr. A, Giinthg,el.R.S., 
President, in the‘chair.—Mr. J. E. Harting exhibited speciaftns 
of the Asiatic partridge, Perdix dangica, of which a large con- 
signment had been lately received in Logtdon. Mr. W, E. ge 
Winton, who brought aneteer gpecime of Skis bird for Ùx- 
hibition, made somegremarks on the ge raphital y@istribution 
of the species, and expressed the opini it ha been ir- 
“properly describe by ogrtain writers as chuwén, its true 

sshabitat lying to tM west ofthe Khinghan Méuntains į 
—Mr. J. E. Harting algggexhibited the sifin and sl 
cat, Felis catus, recen® obtained near SpeinbNug 


rful weather controls, and their movements studied, but up 
e present very little has been written in this country upon 
th progressive movements of the cores of the permanent high- 
ure areas which are found to be associated with certain 
lities at different times of the year. The author referred to 
us investigations by Abercromby, Scott, Loomis, H. C. 
RusseMpand Buchan, and then proceeded to give the results of 
an exan§nation which he had made of all the available synoptic 
weather charts for the eleven years 1881 to 1891. During this 
period there were 212 casesin which the centre or core ofan anti- 
cyclonic system was over the British Isles, and of these 130 were 
due to the Atlantic system, 41 to the Scandinavian, and 17 to 
the. Greenland, 22 to the Atlantic and Scandinavian systems 
extending and merging together, and 2 to the same thing 
occurring in the case of the Atlantic and Greenland systems. 
It is thus evident that we owe the greatest nunfber of our anti- ` 
cyclones to the Atlantic system. They occur in all months, but 
more especially. in January, June and October, andgare least 
frequent in April and November. When such anticyclones move 
away from our area the direction is very much influenced by the 
season of the year, by far the largest number drift off in some 
direction between north-east, through east to south, and take 
thé moré southerly course in December, January and February 
Some fewetween April and July move west or south-west, and 
still fewer north or north-west.—The Hon. F. A. Ralo Russell 
described the results of observations which he had made on haze, 
and transparency during 1897. He foynd that the great: 
Glearness occurred with winds from the we®ward, and least 
clearnesss with winds from the eastward. The highest mean 
visibility was 24 miles with the west wia@s, and the lowest 
mean visibility was 10°6 miles with, north-east grinds. 
. 






TPE: * Panis. J a 
Academy of Sciences, April 18%=M. Wolf in thethair.— 
xpression of tidal coefficients by means of a sum of BON) 

terms, by M. Hatt.—On the reduction of doubleai a]s@o 

alg@lyaic functions, by M, Emile Picard.—Oa sme derivitagess 

of te&e-methyl-diamido-benzophepone, by M. Œ. eGrimauX. a 

The ding and dihyomo-derivatives are described, and colour-. 

matter’ produced? from them.- Sugar and fap fro raglie 















kept at rest; the resul re simila®to those “obtained “uP ghe « 
previous expgriments, thar diet being, ew supeo to 
the germaly cofrespond at diet.— phe *coinmitteas Were 
nominated fo awafthing in 150¥etQe. prizes baaringNshe names ' 


m2 Fors licocq, 
Thore, Savigny, Siopa (medi@ne*and s@rgery), Bréant, and 


Godard.—On ghellipsoid of Jacobi, by M R. S Ke estao 
the motion of a heayy. body, be) onl from ~ 
— 











ness-shire. He pointed out the®present restricted nge of the int on its axis, by M. the potai 
animal, which had noteonly disappeåred entirel m Engfind al functions ofethe theory” Wf icity MM. ,Eugeng 
and Wales, but was nelopger to be f@und in Seo nd sou of a'| Bnd François? cae | i Apor ied 
. r ; x ‘ i “ ; 
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Enma by ‘means A a wire econducting electricity, b¥ M. « 
sed. An appligution of the lenium cell.—On the ipfitfence 
Ifinduction’ Te the explosion &Ẹ the electric spark of mix- 
srs of*marsh, gas with air, by MM. Fe Compt snd J. Meunier. 
—Thfluence of t peratiize, upon chemical reactions, by M. 
in experimental study of the effect of tempera- 






fibert Golson. æ 
fure A the velocity of absorption of hydrogen sulphide by: 


Y oxthophdage Te vr@phosphate of silver, zinc phosphate, and 


7 Op €; phate. — Ui} mmoniacal bromides of silver, by. 
a, M wie By the action of HONg ammonia. upon silver bromide 


there Cwmpounds 2AgBr. 3NH, 2NI Ag@r.3NH, are formed, 
the ciation presses. of which\vere measured.—On the 
* phosphoric ether, by Mè. J. Cavalẹr. ` 

monoallyl-phosphoric hes were prepared and their behaviour 
towards indicators examined. The resulfs were anflogous to 
those given Wy fhe.corresponding ethyl ether. “A table is 

giyen showing the heats of neutralisation of the three 
ethers by various “bases.—On_ the alkaline sulphantimonites, 
by M. Pouget. The sodium sulphantimonites are formed 
under conditions analogous to the potassium compounds ; 
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